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1.1. Application Reference Index



Application Reference Index

Type Page Type Page

Germanium AF Transistors BC 167 158

AC 121 75 BC168 158

AC 151 81 BC 169 158

AC151r 81 BC 177 161

AC 152 75 BC 178 161

ACY23 87 BC179 161

ACY32 87 BC 182 169

ASY48 133 BC 183 169

ASY70 133 BC201 172
BC202 172

Germanium RF Transistors BC203 172

AF 106 93 BC212 180

AF 109R 99 BC213 180

AF 139 104 BC237 183

AF239 112 BC238 183

AF 239S 118
BC239 183

AF240 122
BC257 191

AF 279S 125
BC258 191

AF 280S 127
BC259 191

AF289 129
BC307 194

AF379 131
BC308 194
BC309 194

Silicon AF Transistors
BC327 202
BC328 202

BC 107 135 BC337 206
BC108 135 BC338 206
BC 109 135 BC368 210
BC121 143 BC369 213
BC 122 143 BC413 216
BC 123 143 BC414 216
BC 140 150 BC415 223
BC141 150 BC416 223
BC 160 154 BC546 236
BC 161 154 BC547 236

BC548 236
BC 549 236
BC550 236
BC556 242
BC557 242
BC558 242
BC559 242
BC560 242



Type Page Type Page

Silicon AF transistors BCX 71 283

BC635 252 BCX 71

R

283

BC636 256 BCX 73 338

BC637 252 BCX 74 338

BC638 256 BCX 75 342

BC639 252 BCX 76 342

BC640 256 BCX 78 346

BCW60 276 BCX 79 346

BCW 60F 276 BCX 94 300

BCW 60R 276 BCY58 352

BCW 61 283 BCY59 352

BCW 61

F

283 BCY 65E 352

BCW 61

R

283 BCY66 358

BCW 65 290 BCY 67 365

BCW 65R 290 BCY 77 371

BCW 66 290 BCY 78 371

BCW 66R 290 BCY 79 371

BCW 67 295
BCW 67R 295 Silicon AF power

BCW 68 295 transistors

BCW 68R 295 2N 3055 957
BCX22 300 BD 1 35 378
BCX23 304 BD 136 383
BCX24 300 BD137 378
BCX39 304 BD 138 383
BCX41 308 BD 139 378
BCX41R 308 BD 140 383
BCX42 312 BD287 388
BCX 42R 312 BD288 388
BCX51 316 BD329 392
BCX 52 316 BD330 395
BCX 53 316 BD424 398
BCX 54 320 BD429 401

BCX 55 320 BD430 405
BCX 56 320 BD433 409
BCX 58 324 BD434 414
BCX 59 324 BD435 409
BCX 68 330 BD436 414
BCX 69 334 BD437 409
BCX 70 276 BD438 414
BCX 70R 276 BD439 409

BD440 414



Application Reference Index

Type Page Type Page

Silicon AF power BUX28 900
transistors BUX80 903

BD441 409 BUX81 903

BD442 414 BUX 82 908

BD487 419 BUX83 908

BD488 419 BUX 84 913

BD524 423 BUX 85 913

BD611 425 BUX 86 918

BD612 429 BUX 87 918

BD613 425
BD614 429 Complementarity paired

BD615 425 AF transistors

BD616 429 BC 140/BC 160 150
BD617 425 BC 141/BC 161 150
BD618 429 BC 337/BC 327 206
BD619 425 BC 338/BC 328 206
BD620 429 BD 1 35/BD 1 36 378
BD825 449 BD 1 37/BD 1 38 378
BD826 454 BD 139/BD 140 378
BD827 449 BD 329/BD 330 392
BD828 454 BD 429/BD 430 401
BD829 449 BD 433/BD 434 409
BD830 454 BD 435/BD 436 409
BDW25 479 BD 437/BD 438 409
BDX27 486 BD 439/BD 440 409
BDX28 486 BD441/BD442 409
BDX29 486 BD611/BD612 425
BDX30 486 BD613/BD614 425
BDY12 479 BD615/BD616 425
BDY 13 479 BD617/BD618 425
BU205 884 BD619/BD620 425
BU208 886 BD 643/BD 644 433
BU 208A 886 BD 645/BD 646 433
BU 326A 890 BD 647/BD 648 433
BU426 893 BD 649/BD 650 433
BU 426A 893 BD 675/BD 676 441
BU 626A 896 BD 677/BD 678 441
BUW70 898 BD 679/BD 680 441
BUW71 898 BD 825/BD 826 449
BUW72 898 BD 827/BD 828 449

BD 829/BD 830 449



Type Page Type Page

Silicon AF Darlington Silicon switching transistors

transistors 2N2218 926

BC518 230 2N 221 8A 926

BC517 233 2N2219 926
BC 6i 7 248 2N 221 9A 926
BC618 248 2N 2220 932
BC875 260 2N 2221 932

BC876 264 2N2221A 934
BC877 260 2N 2222 932
BC878 264 2N 2222A 934
BC879 260 2N 2904 938
BC880 264 2N 2904A 940
BCV26 268 2N 2905 938
BCV27 272 2N 2905A 940
BCV46 268 2N 2906 945
BCV47 272 2N 2906A 947
BD643 433 2N 2907 945
BD644 437 2N 2907A 947
BD645 433 2N3019 952
BD646 437 2N 4033 961

BD647 433 BFP22 651

BD648 437 BFP23 653
BD649 433 BSS63 824
BD650 437 BSS64 828
BD675 441 BSS79 832
BD676 445 BSS80 836
BD677 441 BSS81 832
BD678 445 BSS82 836
BD679 441 BSV 15 840
BD680 445 BSV 16 840
BD861 459 BSV 17 840
BD862 463 BSV 65 848
BD863 459 BSV 65

R

848
BD864 463 BSX45 853
BD865 459 BSX46 853
BD866 463 BSX47 853
BD875 467 BSX48 861

BD876 489 BSX49 861

BD877 467 BSX62 865
BD878 469 BSX63 865
BD879 467
BD880 469
BD975 471
BD976 475
BD977 471
BD978 475
BD 979 471
BD980 475



Application Reference Index

Type Page Type Page

Silicon switching transistors BF254 513

BSY17 870 BF255 513

BSY18 870 BF324 519

BSY 34 877 BF362 523

BSY58 877 BF363 523

BSY 62 870 BF414 528

BSY 63 870 BF450 536
BF451 536

Silicon transistors BF502 551

for video stages BF503 553

BF420 530 BF505 555

BF421 533 BF506 557

BF422 530 BF507 559

BF423 533 BF550 561

BF457 541
BF554 565

BF458 541
BF562 567

BF459 541
BF568 569

BF469 545 BF569 571

BF470 548 BF579 573

BF471 545 BF599 575

BF472 548 BF 606A 577

BF622 579 BF660 583

BF623 581
BF767 585

BF847 587 BF926 600

BF848 587 BF939 602

BF849 587
BF959 604

BF857 590
BF967 624

BF858 590 BF968 626

BF859 590
BF970 628

BF869 594 BF 979S 630

BF870 597 BFS 17 736

BF871 594 BFS 17R 736

BF872 597
BFS 18 739

BFN 16 632 BFS 18R 739

BFN 17 634 BFS 19 739

BFN 18 632 BFS 1 9R 739

BFN 19 634 BFS 20 741

BFN 20 636 BFS 20R 741

BFN 21 640 BFS 55A 743

BFN 22 644 2N 6619 720

BFN 23 648 2N 6620 716
2N 6621 777

Silicon RF transistors

BF 198 492
BF 199 497
BF240 501
BF241 501
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Type Page Type Page

MOS field effect transistors BFT12 747

BF960 607 BFT65 751

BF961 616 BFT66 754
BFT67 754

Junction field effect transistors BFT75 759

BF 245A 503 BFT97 762

BF 245B 503 BFT98 766

BF 245C 503 BFT99 766

BF 246A 510 BFW16A 771

BF 246B 510 BFW30 774

BF 246C 510 BFW92 777

BF 256A 516 BFW93 780

BF 256B 516 BFX55 783

BF 256C 516 BFX 59 788

BF410A 525 BFX 59F 788

BF410B 525 BFX 60 792

BF410C 525 BFX 89 795

BF410D 525 BFY90 798

Transistors for antenna and
Microwave transistors

broadband amplifier BFQ28 662

BFQ17 655 BFQ57 673

BFQ19 659 BFQ58 680

BFQ28 662 BFQ59 684

BFQ29 669 BFQ60 689

BFQ57 673 BFR 14A 694

BFQ58 680 BFR 14B 703

BFQ59 684 BFR 14C 708

BFQ60 689
BFR 14A 694 Transistors for film

BFR 14B 703 circuits

BFR 14C 708 BCV26 268

BFR 1 5A 712 BCV27 272

BFR 34A 716 BCV46 268

BFR 35A 720 BCV47 272

BFR 35AR 720
BFR 90 724
BFR 91 727
BFR 92 730
BFR 93 730
BFR 96 733
BFS17 736
BFS 55A 743
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Application Reference Index

Type Page Type Page

Transistors for film

circuits

BCW60
BCW61
BCW65
BCW66
BCW67
BCW68
BCX41
BCX42
BCX51
BCX52
BCX53
BCX54
BCX55
BCX56
BCX58
BCX59
BCX68
BCX69
BCX70
BCX71
BF550
BF554
BF568
BF569
BF579
BF599
BF622
BF623
BF660
BF767
BFN 16

BFN 17

BFN 18
BFN 19
BFN 20
BFN 21

BFN 23
BFQ17
BFQ19
BFQ29
BFR 35A
BFR 35AR
BFR 92

276
283
290
290
295
295
308
312
316
316
316
320
320
320
324
324
330
334
276
283
561
565
569
571

573
575
579
581

583
585
632
634
632
634
636
640
648
655
659
669
720
720
730

BFR 93
BFS17
BFS17R
BFS18
BFS 18R
BFS 19

BFS19R
BFS 20
BFS 20R
BFT75
BSS63
BSS64
BSS79
BSS80
BSS81
BSS82
BSV65
BSV 65R

Silicon phototransistors

BP 103
BPX38;BPX43, BPX81
BPY61

Control unit

BZW20

730
736
736
739
739
739
739
741
741

759
824
828
832
836
832
836
848
848

D

923

Unijunction transistor

BRY56 819

Miniature thyristors

BR 103 801
BR 303 805
BR 403 807
BRY20 809
BRY21 813
BRY 55/30 815
BRY 55/60 815
BRY 55/1 00 815
BRY 55/200 815
BRY 55/300 815

1 ) Refer to Data Book "Optoelectronic Semiconductors"
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1.2. Index of Types in

Alphanumerical Order



Index of Types in Alphanumerical Order

Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo; V
(Vces);V

Collector

current

7c; mA
(/cm) mA

Cutoff

frequency

fT ; MHz

Thermal

resistance

«thjA ; K/W
(Kthjc; K/W

Case
JEDEC
designation

Page

IAC121 P -20 -300 1,5 =£ 300 (50) sim. toTO-1 75

IAC151 P -32 -200 1,5 =£300 (50) sim. toTO-1 81

IAC151r P -32 -200 1,5 =£300 (50) sim. toTO-1 81

IAC152 P -32 -500 1,5 =£ 300 (50) sim. toTO-1 75

IACY23 P -32 -200 1,5 =£300 sim. toTO-1 87

IACY32 P -32 -200 1,5 =£300 sim. toTO-1 87

AF106 P -25 -10 220 =£750 (400) TO-72 93

AF109R P -20 -10 280 =£750 (400) TO-72 99

AF139 P -20 -10 550 =£750 (400) TO-72 104

AF239 P -(20) -10 700 =£750 (400) TO-72 112

AF239S P -(20) -10 780 =£ 750 (400) TO-72 118

AF240 P -(20) -10 500 ^750 (400) TO-72 122

AF279S P -(20) -10 820 ^600 sim. toTO-119 125

AF280S P -(20) -10 550 =£600 sim. toTO-119 127

AF289 P -20 -10 750 ^600 sim. toTO-119 129

AF379 P -20 -20 1250 (£ 450) sim. toTO-119 131

IASY48 P -64 -300 1,2 =£300 sim. toTO-1 133

IASY70 P -32 -300 1,5 =£300 sim. toTO-1 133

BC107 N (50) (200) 250 S500 TO- 18 135

BC108 N (30) (200) 250 ^500 TO- 18 135

BC109 N (30) 50 300 =£500 TO- 18 135

BC121 N 5 75 250 =£ 1000 U32 143

BC122 N 30 75 250 =£1000 U32 143

BC123 N 45 75 250 £1000 U32 143

BC140 N 80 1000 >50 =£200 TO-39 150

BC141 N 100 1000 >50 =£200 TO-39 150

Not for new design D ^CER
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Type

(P = PNP)
(N = NPN)

Collector

reverse

voltage

Vcbo;V

(Vces);V

Collector

current

ic;mA
(/cm) mA

Cutoff

frequency

fT ; MHz

Thermal

resistance

RthjA ; K/w

Case
JEDEC
designation

Page

BC160 P -40 -1000 >50 5,200 TO-39 154

BC161 P -60 -1000 >50 5:200 TO-39 154

BC167 N ( 50) (200) 250 5,420 TO-92 158

BC168 N ( 30) (200) 250 5S420 TO-92 158

BC169 N ( 30) 50 300 5:420 TO-92 158

BC177 P (-50) -100 130 <,500 TO- 18 161

BC178 P (-30) -100 130 5:500 TO- 18 161

BC179 P (-25) -50 130 <I500 TO- 18 161

BC182 N 60 200 >150 5,420 TO-92 169

BC183 N 45 200 > 150 ^420 TO-92 169

BC201 P - 5 -75 80 5:1000 U-32 172

BC202 P -30 -75 80 511000 U-32 172

BC203 P -45 -75 80 511000 U-32 172

BC212 P -60 -200 >200 5:420 TO-92 180

BC213 P -45 -200 >200 5:420 TO-92 180

BC237 N 50) (200) 250 <,420 TO-92 183

BC238 N 30) (200) 250 s:420 TO-92 183

BC239 N 30) 50 300 ^420 TO-92 183

BC257 P (-50) -(200) 130 5:420 TO-92 191

BC258 P (-30) -(200) 130 5:420 TO-92 191

BC259 P (-25) -50 130 5:420 TO-92 191

BC307 P (-50) -(200) 200 5:420 TO-92 194

BC308 P (-30) -(200) 200 5:420 TO-92 194

BC309 P (-25) -50 200 5:420 TO-92 194

BC327 P (-50) -800 100 5:200 TO-92 202

BC328 P (-30) -800 100 5:200 TO-92 202

BC337 N ( 50) 800 100 5:200 TO-92 206

BC338 N ( 30) 800 100 5:200 TO-92 206

BC368 N ( 25) 1000 65 =£156 TO-92 210

BC369 P (-25) -1000 65 5: 156 TO-92 213

BC413 N 45 100 250 5:420 TO-92 216

BC414 N 50 100 250 5:420 TO-92 216
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Index of Types in Alphanumerical Order

Type

(P = PNP)
(N = NPN)

Collector

reverse

voltage

Vcbo; V
(Vces)V

Collector

current

7c; mA

Cutoff

frequency

fT ; MHz

Thermal

resistance

ftthjA ; K/W

Case

JEDEC
designation

Page

BC415 P -45 -100 200 =£400 TO-92 223

BC416 P -50 -100 200 2 400 TO-92 223

BC516 1
> P -40 -400 220 2 200 TO-92 230

BC517 1
> N 40 400 220 2 200 TO-92 233

BC546 N 80 100 300 ±£250 TO-92 236

BC547 N 50 100 300 2 250 TO-92 236

BC548 N 30 100 300 =£250 TO-92 236

BC549 N 30 100 300 =£250 TO-92 236

BC550 N 50 100 300 2 250 TO-92 236

BC556 P -80 -100 150 2 250 TO-92 242

BC557 P -50 -100 150 =£250 TO-92 242

BC558 P -30 -100 150 2 250 TO-92 242

BC559 P -30 -100 300 =£250 TO-92 242

BC560 P -50 -100 300 =£250 TO-92 242

BC617 1
' N 50 1000 150 2 200 TO-92 248

BC618 1
' N 80 1000 150 2 200 TO-92 248

BC635 N
( 45) 1000 130 2 156 TO-92 252

BC636 P (-45) -1000 130 =£156 TO-92 256

BC637 N ( 60) 1000 130 =£156 TO-92 252

BC638 P (-60) -1000 130 ^156 TO-92 256

BC639 N ( 100) 1000 130 ^ 156 TO-92 252

BC640 P (-100) -1000 130 =£ 156 TO-92 256

BC875 1
> N 60 1000 200 ^156 TO-92 260

BC876 1
' P -60 -1000 200 2 1 56 TO-92 264

BC877 1
> N 80 1000 200 2 156 TO-92 260

BC878 1
> P -80 -1000 200 =£ 156 TO-92 264

BC879 1
> N 100 1000 200 =£156 TO-92 260

BC880 1
> P -100 -1000 200 =£ 156 TO-92 264

1) Darlington transistors
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Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo;V

(^ceo); v

Collector

current

/c;mA

Cutoff

frequency

fT ; MHz

Thermal

resistance

fithjA ; k/w
(RthJSB) K/W

Case

JEDEC
designation

Page

BCV26 P - 40 -500 200 5:358 TO-236 268

BCV27 N 40 500 200 5:358 TO-236 268

BCV46 P - 80 -500 200 5:358 TO-236 272

BCV47 N 80 500 200 £358 TO-236 272

BCW60 N (32) 200 250 5:450 TO-236 276

BCW60F N (32) 200 250 £450 TO-236 276

BCW60R N (32) 200 250 £450 TO-236 276

BCW61 P (- 32) -200 180 £450 TO-236 283

BCW61F P (- 32) -200 180 £450 TO-236 283

BCW61R P (- 32) -200 180 £450 TO-236 283

BCW65 N (32) 800 100 £375 TO-236 290

BCW65R N (32) 800 100 £375 TO-236 290

BCW66 N (45) 800 100 £375 TO-236 290

BCW66R N (45) 800 100 5^375 TO-236 290

BCW67 P (- 32) -800 100 ^375 TO-236 295

BCW67R P (- 32) -800 100 5i375 TO-236 295

BCW68 P (- 45) -800 100 51375 TO-236 295

BCW68R P (- 45) -800 100 5i375 TO-236 295

BCX22 N (125) 800 100 5i390 TO- 18 300

BCX23 P (-125) -800 100 £390 TO- 18 304

BCX24 N (100) 800 100 j:390 TO- 18 300

BCX39 P (-100) -800 100 =£390 TO- 18 304

BCX41 N 125 800 100 5: 380 TO-236 308

BCX41R N 125 800 100 <,380 TO-236 308

BCX42 P -125 -800 100 5:380 TO-236 312

BCX42R P -125 -800 100 5:380 TO-236 312

BCX51 P - 45 -1000 50 (£30) SOT-89 316

BCX52 P - 60 -1000 50 (£30) SOT-89 316

BCX53 P -100 -1000 50 (£30) SOT-89 316
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Index of Types in Alphanumerical Order

Type

(P = PNP)
(N = NPN)

Collector

reverse

voltage

Vcbo; v
(Vceo);V

Collector

current

/c; (mA)

Cutoff

frequency

fT ; MHz

Thermal

resistance

RthjA ; k/w
(RthJSB) K/w

Case
JEDEC
designation

Page

BCX54 N 45 1000 50 U30) SOT-89 320

BCX55 N 60 1000 50 (£30) SOT-89 320

BCX56 N 100 1000 50 (£30) SOT-89 320

BCX58 N (32) 100 250 £280 TO-92 324

BCX59 N (45) 100 250 £280 TO-92 324

BCX68 N (20) 1000 65 (£30) SOT-89 330

BCX69 P (-20) -1000 65 (£30) SOT-89 334

BCX70 N (45) 200 250 £450 TO-236 276

BCX70R N (45) 200 250 £450 TO-236 276

BCX71 P -45 - 200 180 £450 TO-236 283

BCX71R P -45 - 200 180 2 450 TO-236 283

BCX73 N (32) 800 > 100 2 200 TO-92 338

BCX74 N (45) 800 > 100 £200 TO-92 338

BCX75 P -32 - 800 > 100 £200 TO-92 342

BCX76 P -45) - 800 > 100 £200 TO-92 342

BCX78 P -32 - 100 >200 £280 TO-92 346

BCX79 P -45 - 100 >200 2 280 TO-92 346

BCX94 N (100) 800 100 £390 TO- 18 300

BCY58 N (32) 200 250 £450 TO- 18 352

BCY59 N (45) 200 250 2 450 TO- 18 352

BCY65E N (60) 100 250 £450 TO- 18 352

BCY66 N (45) 50 250 £450 TO- 18 358

BCY67 P (-45) - 50 180 2 450 TO- 18 365

BCY77 P (-60) - 100 180 2 450 TO- 18 371

BCY78 P (-32) - 200 180 2 450 TO- 18 371

BCY79 P (-45) - 200 180 £450 TO- 18 371
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Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo; v
(Vceo);V

Collector

current

/c;(A)

Cutoff

frequency

fT ; MHz

Thermal

resistance

ftthJA ; K/W
(Hthjc;K^V)

Case

JEDEC
designation

Page

BD135 N 45 1,5 > 50 ^ 1 10 TO-126 378

BD136 P - 45 -1,5 > 75 ^ 1 10 TO-126 383

BD137 N 60 1,5 > 50 ^110 TO-126 378

BD138 P - 60 -1,5 > 75 ^110 TO-126 383

BD139 N (80) 1,5 > 50 ^ 1 10 TO-126 378

BD140 P (- 80) -1,5 > 75 ^110 TO-126 383

BD287 P - 30 -12 > 50 ^100 TO-126 388

BD288 P - 45 -12 > 50 £ 100 TO-126 388

BD329 N (20) 3 130 ^100 TO-126 392

BD330 P (- 20) -3 100 =s 100 TO-126 395

BD424 N (100) 0,8 100 ^ 70 sim.toTO-202 398

BD429 N (20) 3 130 S62,5 sim.toTO-202 401

BD430 P (- 32) -3 100 ^62,5 sim.toTO-202 405

BD433 N 22 4 > 3 ^100 TO-126 409

BD434 P - 22 -4 > 3 ^100 TO-126 414

BD435 N 32 4 > 3 ^ 100 TO-126 409

BD436 P - 32 -4 > 3 ^100 TO-126 414

BD437 N 45 4 > 3 ^100 TO-126 409

BD438 P - 45 -4 > 3 ^100 TO-126 414

BD439 N 60 4 > 3 ^100 TO-126 409

BD440 P - 60 -4 > 3 ^100 TO-126 414

BD441 N 80 4 > 3 ^100 TO-126 409

BD442 P - 80 -4 > 3 ^100 TO-126 414

BD487 P - 30 -12 > 50 (^10) TO-202 419

BD488 P - 45 -12 > 50 (^10) TO-202 419

BD524 N (100) 0,8 100 ^ 110 TO- 126 423
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Index of Types in Alphanumerical Order

Type

(P = PNP)
(N = NPN)

Collector

reverse

voltage

Vcbo; v
(Vceo);V

Collector

current

7c;mA
(A)

Cutoff

frequency

fT ; MHz

Thermal

resistance

flthjA ; K/W
(KthJc);K/W

Case

JEDEC
designation

Page

BD611 N 22 4 > 3 ^62,5 TO-202 425

BD612 P -22 -4 > 3 ^62,5 TO-202 429

BD613 N 32 4 > 3 ^62,5 TO-202 425

BD614 P -32 -4 > 3 ^62,5 TO-202 429

BD615 N 45 4 > 3 ^62,5 TO-202 425

BD616 P -45 -4 > 3 ^62,5 TO-202 429

BD617 N 60 4 > 3 ^62,5 TO-202 425

BD618 P -60 -4 > 3 ^62,5 TO-202 429

BD619 N 80 4 > 3 ^62,5 TO-202 425

BD620 P -80 -4 > 3 ^62,5 TO-202 429

BD643 1 N 45 8 > 1 <80 TO-220 433

BD644 1 P -45 -(8) > 1 <80 TO-220 437

BD645 1 N 60 (8) > 1 <80 TO-220 433

BD646 1 P -60 -(8) > 1 <80 TO-220 437

BD647 1 N 80 (8) > 1 <80 TO-220 433

BD648 1 P -80 -(8) > 1 <80 TO-220 437

BD649 1 N 100 (8) > 1 <80 TO-220 433

BD650 1 P -100 -(8) > 1 <80 TO-220 437

BD675 1 N 45 4 > 1 3,12 TO-126 441

BD676 1 P -45 -4 > 1 3,12 TO- 126 445

BD677 1 N 60 4 > 1 3,12 TO- 126 441

BD678 1 P -60 -4 > 1 3,12 TO-126 445

BD679 1 N 80 4 > 1 3,12 TO-126 441

BD680 1 P -80 -4 > 1 3,12 TO-126 445

BD825 N 45 1,5 >50 (15) TO-202 449

BD826 P -45 -1,5 >50 (15) TO-202 454

BD827 N 60 1,5 >50 (15) TO-202 449

BD828 P -60 -1,5 >50 (15) TO-202 454

BD829 N (80) 1,5 >50 (15) TO-202 449

BD830 P (-80) -1,5 >50 (15) TO-202 454

1) Darlington transistors
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Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo; v
(Vces);V

Collector

current

/c;(A)

Cutoff

frequency

fT ; MHz

Thermal

resistance

HthjA ; K/W
(KthJc;K/W)

Case

JEDEC
designation

Page

BD861 1 > N 45 4 > 1 (8,3) TO-202 459

BD862 1 > P - 45 -4 > 1 (8,3) TO-202 463

BD863 1 > N 60 4 >1 (8,3) TO-202 459

BD864 1 > P - 60 -4 > 1 (8,3) TO-202 463

BD865 1 > N 80 4 >1 (8,3) TO-202 459

BD866 1 > P - 80 -4 >1 (8,3) TO-202 463

BD875 1 > N 60 200 <100 TO-126 467

BD876 1 ) P - 60 -1 200 <100 TO- 126 469

BD877 1 N 80 200 <100 TO-126 467

BD878 1 P - 80 -1 200 <100 TO-126 469

BD879 1 N 80 200 <100 TO-126 467

BD880 1 P -100 -1 200 < 100 TO-126 469

BD975 1 N 60 200 78 TO-202 471

BD976 1 P - 60 -1 200 78 TO-202 475

BD977 1 N 80 200 78 TO-202 471

BD978 1 P - 80 -1 200 78 TO-202 475

BD979 1 N 100 200 78 TO-202 471

BD980 1 P -100 -1 200 78 TO-202 475

BDW25 N

P

P

130 3 30 £ 85 SOT-9 479

BDX27 - 40 -5 50 < 85 SOT-9 486

BDX28 - 60 -5 50 < 85 SOT-9 486

1) Darlington transistors
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Index of Types in Alphanumerical Order

Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo; v
(±Vds);V

Collector

current

k; mA
[foss] mA

Cutoff

frequency

fr. MHz

Thermal

resistance

«thjA ; k/w
(Rthjc K/W)

Case

JEDEC
designation

Page

BDX29 P -80 -5000 50 2 (3,5) SOT-9 486
BDX30 P -125 -5000 50 2 (3,5) SOT-9 486
BDY12 N 40[VCEO] 3000 70(>30) 2(5) SOT-9 479
BDY13 N eo[vCEO\

3000 70(>30) 2(5) SOT-9 479

BF198 N 40 25 400 2 250 TO-92 492
BF199 N 40 25 550 2 250 TO-92 497

BF240 N 40 25 400 2 420 TO-92 501

BF241 N 40 25 400 2 420 TO-92 501

BF245A N (30) [2 to 6,5] D 2 250 sim. to TO-92 503

BF245B N (30) [6 to 15] D 2 250 sim. to TO-92 503

BF245C N (30) [12 to 25] D 2 250 sim. to TO-92 503
BF246A N (25) [30 to 80] D 2 250 TO-92 510

BF246B N (25) [60 to 140] D 2 250 TO-92 510
BF246C N (25) [110 to 250] D 2 250 TO-92 510
BF254 N 30 30 260 2 450 TO-92 513
BF255 N 30 30 200 2 450 TO-92 513

BF256A N (30) [3 to 7] D 2 250 sim. to TO-92 516
BF256B N (30) [6 to 13] D 2 250 sim. to TO-92 516
BF256C N (30) [11 to 18] D 2 250 sim. to TO-92 516
BF324 P - 30 -25 350 2 420 TO-92 519
BF362 N 20 20 800 2 580 sim.toTO-119 523
BF363 N 20 20 800 2 580 sim.toTO-119 523
BF410A N (20) [0,7 to 3] D 2 250 sim. to TO-92 525
BF410B N (20) [2,5 to 7] D =£250 sim. to TO-92 525
BF410C N (20) [6 to 12] D 2 250 sim. to TO-92 525
BF410D N (20) [10 to 18] D 2 250 sim. to TO-92 525
BF414 P - 40 -25 560 2 350 TO-92 528
BF420 N 300 25 260 2 150 TO-92 530
BF421 P -300 -25 260 2 150 TO-92 533
BF422 N 250 25 260 2 150 TO-92 530
BF423 P -250 -25 S60 2 150 TO-92 533
BF450 P - 40 -25 325 2 660 TO-92 536
BF451 P - 40 -25 325 2 660 TO-92 536
BF457 N 160 100 90 £ 104 TO-126 541

BF458 N 250 100 90 2 104 TO-126 541

BF459 N 300 100 90 2 104 TO-126 541

BF469 N 250 30 S60 2 100 TO-126 545

1) N channel junction field effect transistors

22



Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo; v

Collector

current

/c;mA

Cutoff

frequency

fT ; MHz

Thermal

resistance

RthjA ; k/w

Case

JEDEC
designation

Page

BF470 P -250 -30 £ 60 £ 100 TO-126 548

BF471 N 300 30 £ 60 £100 TO-126 545

BF472 P -300 -30 £ 60 £100 TO-126 548

BF502 N 40 20 700 £250 TO-92 551

BF503 N 40 20 750 £250 TO-92 553

BF505 N 30 20 ^750 £250 TO-92 555

BF506 P - 40 -30 550 £350 TO-92 557

BF507 N 30 20 ^750 £250 TO-92 559

BF550 P - 40 -25 375 £500 TO-236 561

BF554 N 30 30 260 £500 TO-236 565

BF562 N 30 20 600 £420 TO-92 567

BF568 P - 40 -30 1100 £500 TO-236 569

BF569 P - 40 -30 850 £500 TO-236 571

BF579 P - 20 -30 1600 £500 TO-236 573

BF599 N 40 25 550 £500 TO-236 575

BF606A P - 40 -25 650 £350 TO-92 577

BF622 N 250 20 >60 £ 451 ) SOT-89 579

BF623 P -250 -20 >60 £45 1 > SOT-89 581

BF660 P - 40 -25 650 £500 TO-236 583

BF767 P - 30 -20 950 £500 TO-236 585

BF847 P -160 -100 90 £ 70 TO-202 587

BF848 P -270 -100 90 £ 70 TO-202 587

BF849 P -300 -100 90 £ 70 TO-202 587

BF857 N 160 100 90 £ 70 TO-202 590

BF858 N 270 100 90 £ 70 TO-202 590

BF859 N 300 100 90 £ 70 TO-202 590

BF869 N 250 30 ^ 60 £ 70 TO-202 594

BF870 P -250 -30 ^ 60 £ 70 TO-202 597

BF871 N 300 30 z 60 £ 70 TO-202 594

BF872 P -300 -30 z 60 £ 70 TO-202 597

BF926 P - 40 -25 600 £350 TO-92 600

DRthJSB
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Index of Types in Alphanumerical Order

Type

(P=PNP)
(N=NPN)

Collector

reverse

voltage

Vcbo; v
Vcer; v

Collector

current

Ic, mA

Cutoff

frequency

f;MHz

Thermal

resistance

fithjA ; K/W
(RthJSB) K/v\

Case

JEDEC
designation

Page

BF939 P - 30 - 20 750 5=500 TO-92 602

BF959 N 30 30 1100 <250 TO-92 604

BF960 1) N 303) 304> - £450 sim.toTO-120 607

BF961 1) N 30 3> 304> - £600 sim.toTO-1 20 616

BF967 P - 30 - 20 950 £600 sim.toTO-119 624

BF968 P - 40 - 30 1100 £600 sim.toTO-119 626

BF970 P - 40 - 30 850 £600 sim.toTO-119 628

BF979S P - 305) - 50 1600 £600 sim.toTO-119 630

BFN16 N 250 200 >60 £ 45 SOT-89 632

BFN17 P 250 -200 >60 £ 45 SOT-89 634

BFN18 N 300 200 >60 £ 45 SOT-89 632

BFN19 P 300 -200 >60 £ 45 SOT-89 634

BFN20 N 300 20 >60 (£ 45) SOT-89 636

BFN21 P -300 - 20 >60 (£ 45) SOT-89 640

BFN22 N 250 25 £60 £450 TO-236 644

BFN23 P -250 - 25 £60 £450 TO-236 648

BFP22 N 200 500 >50 £200 TO-92 651

BFP23 P -200 -500 >50 £200 TO-92 653

BFQ17 N 40 150 1200 (£ 60) SOT-89 655

• BFQ1

9

N 20 75 5000 (£ 90) SOT-89 659

• BFQ28 N 20 15 5000 £250 K.BG.100-MN. 662

• BFQ29 N 20 30 4000 £400 TO-236 669

• BFQ57 N 25 35 6500 250 K.BG.100-MM. 673

• BFQ58 N 25 30 6500 250 K.BG.100-MH. 680

• BFQ59 N 27 35 4000 (£ 70) K.BG.200-MH. 684

• BFQ60 N 27 35 4000 £250 K.BG.100-MM. 689

• BFR14A N 20 30 5000 £250 K.BG.140-MH. 694

• BFR14B N 20 30 6000 £250 K.BG.100-MH. 703

• BFR14C N 27 35 4300 £ 702 > K.BG.200-Mil. 708

1) MOS field effect transistor 3) VqS
2) RthJC 4) /D

#) Subject to export licensing

5) Vqbs
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Type

(P=PNP)

(N=NPN)

Collector

reverse

voltage

Vcbo; v
(^cer);V

Collector

current

Ic. mA

Cutoff

frequency

f;MHz

Thermal

resistance

ftthjA ; k/w
(Rthjc); k/w

Case

JEDEC
designation

Page

BFR15A N (20) 30 4500 2700 TO-72 712

BFR34A N (20) 30 5000 2500 sim.toTO-119 716

BFR35A N (20) 30 5000 2500 TO-236 720

BFR35AR N (20) 30 5000 2500 TO-236 720

• BFR90 N (20) 30 5000 2500 sim.toTO-119 724

• BFR91 N (20) 50 5000 2400 sim.toTO-119 727

• BFR92 N (20) 30 5000 2500 TO-236 730

• BFR93 N (20) 50 4500 2500 TO-236 730

• BFR96 N 20 90 5000 2200 sim.toTO-119 733

BFS17 N 25 25 1300 =£500 TO-236 736

BFS17R N 25 25 1300 2500 TO-236 736

BFS18 N 30 30 200 2520 TO-236 739

BFS18R N 30 30 200 2520 TO-236 739

BFS19 N 30 30 260 2520 TO-236 739

BFS19R N 30 30 260 2520 TO-236 739

BFS20 N 30 25 450 2520 TO-236 741

BFS20R N 30 25 450 2520 TO-236 741

• BFS55A N (20) 50 4500 2700 TO-72 743

BFT12 N 25 150 1900 2120 sim.toTO-119 747

• BFT65 N (20) 50 5000 2700 sim.toTO-119 751

• BFT66 N 20 30 4000 2700 TO-72 754

• BFT67 N 20 30 4000 2700 TO-72 754

• BFT75 N 20 50 5000 2500 TO-236 759

• BFT97 N 20 30 4000 <400 sim.toTO-119 762

• BFT98 N (20)D 200 3000 (< 35) sim.toTO-117 766

• BFT99 N (20)
1) 350 3000 (< 35) sim.toTO-117 766

BFW1 6A N 40 150 1200 2250 TO-39 771

BFW30 N 20 50 1600 2700 TO-72 774

BFW92 N 25 25 1900 400 sim.toTO-119 777

BFW93 N 18 50 1600 2400 sim.toTO-119 780

Not for new design
i Subject to export licensing

D V,CES
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Index of Types in Alphanumerical Order

Type

(P=PNP)
(N=NPN)

Collector

reverse

voltage

Wcbo; v
(Vces);V

Collector

current

7c;rnA

Cutoff

frequency

f;MHz

Thermal

resistance

ftthjA ; k/w

Case
JEDEC
designation

Page

BFX55 N 60 400 700 $220 TO-39 783

BFX59 N 30 100 1000 $650 TO-72 788

BFX59F N 30 100 1050 $650 TO-72 788

BFX60 N 40 25 550 $650 TO-72 792

BFX89 N 30 25 1200 $700 TO-72 795

BFY90 N 30 25 1200 $700 TO-72 798

BR1034) P -304) - 68 > - - TO-92 801

BR3034) P -305) -8006) 25 $100 TO- 126 805

BR4034 ' P -305) -8006) 25 $125 sim.toTO-202 807

BRY204 ' 405) 500 6) - $220 TO- 12 809

BRY21 4) 805) 5006) - $220 TO- 12 813

BRY55/304) 307) 80002) - $230 TO-92 815

BRY55/604' 607) 80008) - $230 TO-92 815

BRY55/1004' 1007) 80008) - $230 TO-92 815

BRY55/2004 ' 2007) 80008) - $230 TO-92 815

BRY55/3004) 3007) 80008 ' - $230 TO-92 815

BRY56 1) N 702 > 175 3) - $250 TO-92 819

BSS63 P -110 -100 > 50 $620 TO-236 824

BSS64 N 120 100 > 50 $620 TO-236 828

BSS79 N 75 800 250 $360 TO-236 832

BSS80 P -60 -800 200 $360 TO-236 836

BSS81 N 75 800 250 <360 TO-236 832

BSS82 P -60 -800 200 $360 TO-236 836

BSV1 5 P (-40) -1000 50 $200 TO-39 840

1) Programmable unijunction transistor

2) Vqa = Voltage, gate terminal: anode
3) /a = Anode current

I Not for new design

4) Miniature thyristor

5) -Vr = Negative reverse voltage

6) Ip = Forward current

7) Repetitive peak reverse voltage

8) Surge current
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Type

(P = PNP)

(N = NPN)

Collector

reverse

voltage

Vcbo; v
(Vces);V

Collector

current

7c;mA(A)

Cutoff

frequency

fT ; MHz

Thermal

resistance

RthjA ; K/w
(KthJc);K/W

Case

JEDEC
designation

Page

BSV16 P -(60) -d) > 50 2 200 TO-39 840

BSV17 P -(80) -0) > 50 2 200 TO-39 840

BSV65 N 20 150 >280 2 450 TO-236 848

BSV65R N 20 150 >280 2 450 TO-236 848

BSX45 N (40) (D > 50 2 200 TO-39 853

BSX46 N (60) (D > 50 2 200 TO-39 853

BSX47 N (80) (D > 50 ^200 TO-39 853

BSX48 N 50 600 400 ^500 TO- 18 861

BSX49 N 60 600 400 ^500 TO-18 861

BSX62 N (40) (3) 70 ^200 TO-39 865

BSX63 N (50) (3) 70 5^200 TO-39 865

BSY17 N 20 200 >280 ^500 TO- 18 870

BSY18 N 20 200 >280 ^500 TO- 18 870

BSY34 N 60 600 400 ^220 TO-39 877

BSY58 N 50 600 400 ^220 TO-39 877

BSY62 N 25 200 >200 2 500 TO- 18 870

BSY63 N 40 200 >300 2 500 TO- 18 870

BU205 N (1500) (2,5) 7,5 (2 2,5) TO-3 884

BU208 N (1500)
4 '

(5) 1 (2 1,6) TO-3 886

BU208A N (1500) 4 ' (5) 7 (2 1,6) TO-3 886

BU326A N (900) (6) 6 (2 2) TO-3 890

BU426 N (800) 4 > (6) 6 (2 1,1) SOT-93 893

BU426A N (900) 4 » (6) 6 (2 1,1) SOT-93 893

BU626A N 10005) (10) 6 (2 1,5) TO-3 896

BUW70 N 150 (10) 6 (2 1,5) TO-3 898

BUW71 N 450 (5) 6 (2 1,25) TO-3 898

BUW72 N 450 (10) 6 (2 1,25) TO-3 898

BUX28 N 350 2 > (8) 6 (2 1,2) TO-3 900

BUX80 N (800) (10) 6 (2 1,1) TO-3 903

BUX81 N (1000) (10) 6 (2 1,1) TO-3 903

BUX82 N (800) (6) 6 (2 1,65) TO-3 908

BUX83 N (1000) (6) 6 (2 1,65) TO-3 908

BUX84 N (800) (2) 20 (2 2,5) TO-220 913

BUX85 N (1000) (2) 20 (2 2,5) TO-220 913

BUX86 N (800) (0,5) 20 (2 4,5) TO-126 918

BUX87 N (1000) (0,5) 20 (2 4,5) TO-126 918

BZW20 1 > N 20 2 > 100 - 2 450 TO-236 923

1) Control unit, mark: "TZ"

2) VCEO
4) VCESM
5) Vcbs 27



Index of Types in Alphanumerical Order

Type

(P = PNP)
(N = NPN)

Collector re-

verse voltage

Vcbo; v
(Vcob)V

["ceoIV

Collector

current

Ic: mA

Cutoff

frequency

fr ; MHz

Thermal

resistance

RthjA ; k/w

Case

JEDEC
designation

Page

2N2218 N 60 800 ^250 <188 T0-39 926

2N2218A N 75 800 ^250 <188 TO-39 926

2N2219 N 60 800 ^250 <188 TO-39 926

2N2219A N 75 800 ^300 <188 TO-39 926

2N2220 N 60 800 >250 <300 TO- 18 932

2N2221 N 60 800 >250 <300 TO- 18 932

2N2221A N 75 800 >250 <300 TO- 18 934

2N2222 N 60 800 >250 <300 TO- 18 932

2N2222A N 75 800 >250 <300 TO- 18 934

2N2904 P [-40] -600 2:200 <292 TO-39 938

2N2904A P [-60] -600 s;200 <292 TO-39 940

2N2905 P [-40] -600 2; 200 <292 TO-39 938

2N2905A P [-60] -600 2:200 <292 TO-39 940

2N2906 P [-40] -600 >200 <438 TO- 18 945

2N2906A P [-40] -600 >200 <438 TO- 18 947

2N2907 P [-60] -600 >200 <438 TO- 18 945

2N2907A P [-60] -600 >200 <438 TO- 18 947

2N3019 N 140 1000 z 100 <218 TO-39 952

2N3055 N 100 15000 > 0,8 < ^ 1,5 1 > TO-3 957

2N4033 P -80 -1000 * 150 <220 TO-39 961

2N6619 N (20) 30 5000 <500 TO-236 720

2N6620 N (20) 30 5000 <500 sim.toTO-119 716

2N6621 N 25 25 1900 <400 sim.toTO-119 777

• ) Subject to export licensing
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2. Introduction





2. Introduction

2.1. Designation Code for Semiconductors

1. For types mainly used in radio or television sets and magnetic recorders the type

designation code consists of

2 letters and 3 numerals

2. For types mainly used for other applications than those mentioned in section 1 i.e. primarily

for commercial purposes, the type designation code consists of

3 letters and 2 numerals

The meaning of letters is as follows:

First letter

A Base material germanium (material with a band gap of 0.6 to 1 .0 eV)

B Base material silicon (material with a band gap of 1 .0 to 1 .3 eV)

C Ill-V-material, e.g. gallium arsenide (material with a band gap of 1 .3 eV and more)

R Semiconductor material for photo-conductive cells and hall generators

Second letter

A Diode (except tunnel, power Zener diodes, and radiation-sensitive diode, reference

diode, and voltage regulator, tuner diode)

B Variable capacitance diode (tuning diode)

C Transistor for AF application (Rth JC > 1 5 K/W)
D Power transistor for AF application (Rth jc < 1 5 K/W)

E Tunnel diode

F RF transistor (flth JC > 1 5 K/W)
G Multichips, etc.

H Hall field probe

L RF power transistor (Rth jc < 1 5 K/W)
N Opto couplers

P Radiation-sensitive semiconductor component (e.g. photo voltaic cell)

Q Radiation generating semiconductor component (e.g. light emitting diode)

R Electrically triggered control or switching components having a breakdown characteristic

(Rth jc > 1 5 K/W), e.g. thyristor tretrode

S Transistor for switching applications (Rth jc> 1 5 K/W)

T Electrically or light-triggered control and switching components having a breakdown

characteristic (flthjc < 1

5

K/W), e. g. thyristor tretrode, controllable power rectifier

diode

U Power transistor for switching applications (Rth x < 1

5

K/W)

X Multiplier-diode, e. g. varactor, step-recovery diode

Y Power diode, rectifying diode, booster diode

Z Reference or voltage regulator diode Z diode (formerly Zener diode). For the types

described under 2, the letters Z, Y or X are used as a third letter.

The numbers following the letter are only used for consecutive numbering, they have

no technical significance.
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2.2. Explanation of the Terms 'Maximum Ratings' and
'Characteristics' (DIN 41791)

Maximum Ratings

The maximum ratings indicated in the data sheets are absolute maximum values. The
exceeding of only one of these values may result in the destruction of the semiconductor

component even if the other maximum values are not fully utilized. Unless otherwise

specified, the maximum ratings apply to 25 °C.

Characteristics

Characteristics are the features of a semiconductor component which are typical for the

behavior at defined operating points.

The static characteristics indicate the DC behavior, the dynamic characteristics the behavior

during AC or pulse operation.The behavior of a component type is specified by characteristics

(either data or curves), but due to the individual deviations they cannot be considered

as the accurate data for each single component. The deviation ranges are shown either

as data or as characteristic curves.
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2.3. Notation and List of the Symbols and Terms Used (DIN 41785)

The current, voltage, power (AC, DC, or average values) and resistance types (AC or DC
values) are indicated by using capital and small letters for the symbols.

2.3.1. Symbols

The instantaneous data of values varying with time are indicated by small letters.

Examples: /, v, p
Capital letters are used for DC, average, rms, and peak values of periodical functions of the

current, the voltage, and the power -i.e. for constant quantities.

Examples: /, V, P

Subscripts for the symbols

The following subscripts are used:

E, e Emitter

B, b Base

C, c Collector

F, f Forward direction (diode operated in forward direction)

R, r Reverse direction (diode operated in reverse direction)

M, m Peak value

av Average value

The subscripts for peak and average values may be omitted, provided that a confusion

with other values is impossible.

Total values (instantaneous values, DC values, average, rms, and peak values) referred to

a zero point are indicated by subscripts with capital letters.

Examples: /'

c , h, vB e. Vbe. Pc

Subscripts with small letters are used for the values of variable components (e.g. for

instantaneous values, peak, and rms values referred to an average value).

Examples: ;'

c , I& vbe, Vbe, Pc

To distinguish between peak, average, and rms values, further subscripts may be added.

The following abbreviations are recommended:

Peak values M,m
Average values Av, av

Examples: Iqm. 4cav> hm. 4av

Peak values may also be indicated by placing the symbol "a" over the letter.

Examples: /c , /c
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No signal b» - With signal

?CAV

^CRMS

*c» 'crms

•'cm» -"c

'C

DC value, no signal

Average value of the total current (referred to zero)

Peak value of the total current (referred to zero)

RMS value of the total current (referred to zero)

Average value of the variable component superimposed on the closed-circuit

direct current Iq (referred to the DC no-signal value Iq).

RMS value of the variable component (referred to the average value Tcav)

Peak value of the variable component (referred to the average value Zcav)

Instantaneous total value (referred to zero)

Instantaneous value of the variable component (referred to the average value

Icav)

The following relations apply to the values indicated in the above-mentioned

diagram:

/CAV ~ Ic + hav

^CM = 7c = /CAV + /cm

/CRMS =V J^CAV + ^crms

k ~ ^CAV + 'c
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Basic symbol chart

The following chart illustrates the application of capital and small letter symbols.

Symbols

', v, p /, V, P

to
+j
Q.
'i_

O
co
-Q

CO

e

b

c

f

r

m
av

Instantaneous value

of the variable

component

RMS, average, and

peak value of the

variable component

E

B

C

F

R

M
AV

Instantaneous total

value (as referred to zero)

DC value, average, rms,

and peak value

(as referred to zero)

Instructions for the subscript sequence

Voltages

As a rule, two subscripts are used to indicate the points between which the voltage

is measured.

Positive numerical values of the voltages correspond to positive potentials on the point

indicated by the first subscript as referred to the point indicated by the second subscript

(point of reference).

The second subscript may be omitted if this cannot lead to confusion or misunderstandings.

A supply voltage may be indicated by repeating the subscript of the terminal concerned.

Examples: VEEBr VBBC , ^cce

Currents

As a rule, at least one subscript is used. Positive numerical values of the current

correspond to positive currents entering the component at the terminal indicated by the

first subscript.

Subscripts for Terminals

In the case of components having more than one terminal of the same type, the

subscripts for the terminals may be modified by suffixing a number to them. Subscript

and suffix must be written on the same line.

Example: VB2-e (voltage between second base terminal and emitter)

If several components form an assembly, the subscripts for the terminals may be modified

by prefixing a number to them, subscript and prefix having to be written on the same line.

Example: V1B-2B (voltage between the base of the first component and the base of the

second component)
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Admittances, resistances, four-pole network coefficients, etc.

Symbols

Small letters with appropriate subscripts are used for four-pole network coefficients, as well

as resistances, admittances, capacitances, inductances, etc., which describe the features

of the component.

Examples: n 11b , n 11e, z2 i b . /22c

Capital letters with appropriate subscripts are used for four-pole network coefficients,

as well as resistances, admittances, capacitances, inductances, etc. of external network

or of networks in which the component forms just a part.

Examples: H,

,

b , Hu

e

, Z2 i b , Y22c
Capital-letter subscripts are used for DC values (including large-signal values) of four-pole

network coefficients, as well as, of resistances, admittances, etc.

The DC value is the slope of the straight line from the origin of the coordinate system

to the operating point on the characteristic of the component.

Examples: rB , r>
1 1B , r)FE

Small-letter subscripts are used for AC values (small-signal values) of four-pole network

coefficients, as well as of resistances, admittances, capacitances, inductances, etc.

Examples: rbb , hUb , h ie

The first subscript or the first pair of subscripts written in the manner customary for

matrix elements is used for determining the elements of a four-pole network matrix.

1

1

(or i) = input

22 (oro)= output

21 (or f) = forward transfer

1 2 (or r) = reverse transfer

Examples: V-\ = /?n • l\ + h^ 2 • V2
l2 = r»2i • l\ + r»22 ' V2

Note

When written in matrix representation (or as elements of matrixes) the voltage and current

symbols are supplemented by a subscript consisting of a single numeral.

Subscript 1 = input

Subscript 2 = output

The second subscript or the subscript following the pair of numerals indicates the basic circuit.

If the common terminal is self-evident, the second subscript may be omitted.

e = common emitter configuration

b = common base configuration

c = common collector configuration

Examples: (common base configuration):

h =/iib ^ib + /i2b • ^ib

h =
/21b ' ^1b + /22b ' ^2b

If the transistor is described with a four-pole characteristic, it is recommended to fix

the direction arrows for the input and output currents in the direction of the four-pole

network.
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2.3.2. Alphanumerical list of the symbols used

a On-off base current ratio

A Anode

b Imaginary part of y-parameters

t>i 1 Imaginary part of the short-circuit input admittance (of parameter y-\ ^

)

bi 2 Imaginary part of the short-circuit reverse transfer admittance (of parameter yy 2)

D21 Imaginary part of the short-circuit forward transfer admittance of parameter y2 i

)

D22 Imaginary part of the short-circuit output admittance (of parameter V22)

B,b Base terminal

C, c Collector terminal

C Capacitance

Cb'c Intrinsic base collector capacitance

Cb-e Intrinsic base emitter capacitance

Cc Collector junction capacitance (in general)

Cease Case capacitance (in general)

CCb Collector base capacitance

Ccbo Collector base capacitance (including case capacitance) with open emitter (7E = 0)

Cc,b Intrinsic collector base capacitance

Cce Collector-emitter capacitance

Ceb Emitter-base capacitance

Cebo Emitter-base capacitance (including case capacitance) with collector open (Ic = 0)

Ceb, Intrinsic emitter base capacitance

db Input capacitance

C|_ Load capacitance

C b Output capacitance

Cth Thermal capacity (disregarding of heat dissipation to the environment)

C1

1

Capacitance of the short-circuit input admittance (of parameter yn)
C1

2

Capacitance of the short-circuit reverse transfer admittance (of parameter y-\ 2 )

C21 Capacitance of the short-circuit forward transfer admittance (of parameter y2 i

)

C22 Capacitance of the short-circuit output admittance (of parameter y2 2>

D Duty cycle (more recently used abbreviation)

E,e Emitter terminal

Af Frequency difference

f Frequency

fc Cutoff frequency

fhfb Cutoff frequency of the short-circuit small signal current gain in common base

configuration

fhfe Cutoff frequency of the short-circuit small signal current gain in common emitter

configuration

fhfei Frequency at which hfe = 1

'max Maximum frequency of oscillation

fT Transition frequency (Current gain-bandwidth product)

g Real part of the y-parameters

g Conductance (instantaneous value)
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9b'c Intrinsic base collector conductance

gb ,
e Intrinsic base emitter conductance

gce Collector emitter conductance

9th Coefficient of thermal conductivity (instantaneous total value)

9thjc Coefficient of thermal conductivity (total instantaneous value)

between heat source and case, with infinitely good heat dissipation from the case

('case
—

' amb/

gh 1 Real component of the short-circuit input admittance (of parameter y-\ 1)

Sh2 Real component of the short-circuit reverse transconductance (of parameter V12)

921 Real component of the short-circuit forward transconductance (of parameter

721

)

g22 Real component of the short-circuit output admittance (of parameter V22)

G Conductance (DC or average value)

Ga Anode gate

Gg Internal conductance of generator

GK Cathode gate

G|_ Load conductance

Gp Power gain

GPb Power gain in common base configuration

Gpe Power gain in common emitter configuration

Gpopt Power gain, optimum

Gpbinv Reverse power loss (feedback damping)

Gpbopt Power gain in common base configuration, optimum
Gpeopt Power gain in common emitter configuration, optimum
Gth Coefficient of thermal conductivity (thermal conduction constant)

GthJC Coefficient of thermal conductivity (thermal conduction constant) between heat

source and case, with infinitely good heat dissipation from the case (Tcase =

•amb)

GthA Coefficient of thermal conductivity (thermal conduction constant) between heat

source and static ambient air when using a cooling plate of defined size

GthjA Coefficient of thermal conductivity (thermal conduction constant) between heat

source and static ambient air.

Gv Voltage gain

h Parameter of the hybrid-matrix (ri-matrix)

hi 1 Short-circuit input impedance
h-\ 2 Open circuit reverse voltage transfer ratio (voltage feedback ratio hre )

r)2i Short-circuit forward current transfer ratio (small signal current gain)

/J22 Open-circuit output admittance

A»fe DC current gain in common emitter configuration (static forward current

transfer ratio)

fye Small-signal current gain in common emitter configuration (P = Ai2 ie)

fyeo Small-signal current gain in common emitter configuration at f = 1 kHz
(Dynamic short-circuit forward current transfer ratio in common emitter confi-

guration)
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/-i
Input AC current

i2 Output AC current (in general)

IB Base current (DC or average value)

7B1 Control current, base-one current (UJT)

ZB2 Turn-off base current, on-off base current (UJT)

ZBM Peak base current

Ic Collector current (DC or average value)

Icbo Collector cutoff current with open emitter (7E = 0)

A;eo Collector cutoff current with open base (2b
= 0)

7cER Collector cutoff current with RBE = R (with a resistance fiBE between base and

emitter)

/ces Collector cutoff current with short-circuited emitter diode (VBE = 0)

7CEV Collector cutoff current with reverse emitter diode

/cm Peak collector current

7E Emitter current (DC or average value)

7EB0 Emitter cutoff current with open collector (Ic = 0)

7EM Peak emitter current

7fm Peak forward current

7FS Surge current, maximum 1 sec

IK Short-circuit current

I Rectified current

IR Reverse current

k Distortion factor

K Cathode

L Inductance

Ls Series inductance

m In a subscript: maximum (peak value)

m Degree of modulation

max in a subscript: maximum (e.g. upper scattering limit)

min in a subscript: minimum (e.g. lower scattering limit)

M in a subscript: maximum (peak value)

NF Noise figure

P; p Power dissipation

P
p

Pulse power dissipation

Ptot Total power dissipation

cp Phase of y-parameters

<p ,

!

Phase of the short-circuit input admittance (of parameter y^ ^

)

cp
, 2 Phase of the short-circuit reverse transfer admittance (of parameter yy 2)

cp 21 Phase of the short-circuit forward transfer admittance (of parameter y21 )

<p 22 Phase of the short-circuit output admittance (of parameter V22)

Q Quality factor, Q factor
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r Resistance (instantaneous value)

/"bb, Base intrinsic resistance

i"bb> Cb,c Feedback time constant

rcc Collector intrinsic resistance

reb Emitter intrinsic resistance

R Resistance (DC or average value)

/?be Resistance between base and emitter

R
g Internal resistance of generator

fti_ Load resistance

Rs Series resistance

ftthjc Thermal resistance between junction (heat source) and case at infinitely good heat

dissipation from the case (Tcase = Tamb)

Rthc Thermal resistance of a chassis plate (cooling plate, no heat sink)

RthjA Thermal resistance between junction (heat source) and static ambient air

t Time

td Delay time

ff Fall time

tgt Gate controlled turn-on time

tgq Gate controlled turn-off time

toff Turn-off time (ton = ts + tf )

ton Turn-on time (ton = fd + tr)

tp Pulse duration

th In a subscript: thermal

t
q Circuit commutated turn-off time

tr Rise time

trr Reverse recovery time

ts Storage time

T Temperature
Tcase Case temperature

Tj Junction temperature

Tr Abbreviation for "transistor"

Tstg Storage temperature

Tamb Ambient temperature

u Saturation factor

v Voltage (instantaneous value)

Vfm Peak forward voltage

vrf Input RF voltage

vrm Peak reverse voltage

vrs Maximum surge voltage, 1 sec

Vi Input AC voltage

V2 Output AC voltage

V Voltage (DC or average value)

Vbatt Battery voltage

Vbb Base supply voltage

Vbe Base emitter voltage

V(BR).
.

.

Breakdown voltage

Vcb Collector base voltage

Vcbo Co I lector-base voltage with open emitter (1% = 0)

Vcc Collector supply voltage
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Vce Collector-emitter voltage

Vceo Collector-emitter (reverse) voltage base open (1$ = 0)

Vqer Collector-emitter (reverse) voltage with a resistor between base and emitter

Vces Collector-emitter voltage with short-circuited emitter diode (VBe
= °)

^CEsat Collector-emitter saturation voltage

Vcev Collector-emitter (reverse) voltage with reverse base emitter diode

V| Input voltage

Vebo Emitter-base voltage with open collector (Ic = 0)

Vf Forward voltage

Vq Open-circuit voltage

Vp Pinch-off voltage

Vpp Output voltage (measured peak-to-peak)

Vt
Tuning voltage

Y Parameter of the admittance matrix (y-matrix)

Y\ 1
Short-circuit input admittance

Y"i 2 Short-circuit reverse transfer admittance

Y21 Short-circuit forward transfer admittance

Y22 Short-circuit output admittance.

z12 Reverse impedance with open input

Zy Input impedance (general)

Z-i Output impedance (general)

v Duty cycle (Tr)

a) Angular frequency o> = 2 x n x f
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2.3.3. Alphabetical list of the terms used

Abbreviation for "transistor" Tr

Ambient temperature Tamb
Angular frequency co = 2 x 71 x f oa

Anode A
Anode gate Ga

Base, base terminal B, b
Base current (DC or average value) /b

Base dropping resistor RBB
Base emitter voltage Vbe
Base intrinsic resistance rbb .

Base supply voltage VBB
Battery voltage Vbatt
Breakdown voltage VBR

Capacitance C
Capacitance of the short-circuit forward transfer admittance (of parameter V21) C21

Capacitance of the short-circuit input admittance (of parameter y-\ 1 ) C-\ 1

Capacitance of the short-circuit output admittance (of parameter V22) C22
Capacitance of the short-circuit reverse transfer admittance (of parameter yi2) C12

Case capacitance (in general) Ccase

Case temperature 7"
case

Cathode gate G«
Circuit commutated turn-off time t

q
Coefficient of thermal conductivity (thermal conduction constant) Gth

Coefficient of thermal conductivity (thermal conduction constant) between

heat source and case, with infinitily good heat dissipation from the case Gthjc

( 'case
=

'amb)

Coefficient of thermal conductivity (thermal conduction constant) between

heat source and static ambient air when using a cooling plate of defined size GthA
Coefficient of thermal conductivity (thermal conduction constant) between
heat source and static ambient air GthjA
Coefficient of thermal conductivity (instantaneous total value) gth

Coefficient of thermal conductivity (total instantaneous value of thermal

conduction between heat source and case, with infinitely good heat ffthJC

dissipation from the case)

Collector, collector terminal C,c

Collector base capacitance Ccb
Collector base capacitance (incl. case capacitance) with open emitter, ZE = Ccbo
Collector base voltage Vcb
Collector-base voltage with open emitter (/g

= O) VCBo
Collector current (DC or average value) Iq

Collector cutoff current with open emitter {1^ = O) 7CBo
Collector cutoff current with open base (ZB

= O) A;eo
Collector cutoff current with RBe = R (with a resistance Rbe between base and Iqeh

emitter)

Collector cutoff current with short-circuited emitter diode (VB e = O) 7Ces
Collector cutoff current with reverse emitter diode 7CEV
Collector-emitter case capacitance Cce

Collector emitter conductance gce
Collector intrinsic resistance rcc
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Collector emitter voltage VIce

Collector-emitter (reverse) voltage base, open (7B = 0) VCeo
Collector-emitter (reverse) voltage with a resistor between base and emitter Vcer

Rbe = R
Collector-emitter voltage with short-circuited emitter diode (Vbe = 0) VCEs
Collector-emitter saturation voltage VcEsat

Collector-emitter (reverse) voltage with reverse base emitter diode Vcev

Collector junction capacitance (in general) Cc
Collector supply voltage Vice

Collector terminal C,c

Conductance (DC or average value) G
Conductance (instantaneous value) 3
Control current base - one current (UJT) ^bi

Cutoff frequency fc

Cutoff frequency of the short-circuit small signal current gain in common base

configuration fhfb

Cutoff frequency of the short-circuit small signal current gain in common
emitter configuration 'hfe

DC current gain in common emitter configuration (static forward current)

transfer ratio) ^fe

Degree of modulation m
Delay time *d

Distortion factor k

Duty cycle v(D)

Emitter £e
Emitter base capacitance Ceb

Emitter base capacitance (incl. case capacitance) with collector open Ic = Cebo

Emitter base voltage Veb

Emitter-base voltage with open collector (7C = O) Vebo

Emitter current (DC or average value) h
Emitter cutoff current with open collector (Ic = 0) ^ebo

Emitter intrinsic resistance feb

Fall time *f

Forward current (DC or average value) h
Forward voltage VF

Frequency f

Frequency at which hfe = 1 fhfei

Gate controlled turn-on time (thyristors) tgt

Gate controlled turn-off time fgq

Imaginary part of y-parameters b

Imaginary part of the short-circuit input admittance (of parameter yn) t»i 1

Imaginary part of the short-circuit reverse transfer admittance

(of parameter /2i)
D 1

2

Imaginary part of the short-circuit forward transfer admittance

(of parameter /2i) °21

Imaginary part of the short-circuit output admittance (of parameter y22) D22

In a subscript: maximum (peak value) m
In a subscript: maximum (e.g. upper scattering limit) max
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In a subscript: minimum (e.g. lower scattering limit) min
In a subscript: maximum (peak value) M
In a subscript: thermal th

Inductance L

Input AC current
/"i

Input AC voltage v\

Input impedance (general) Zi
Input RF voltage vRF
Input voltage V\

Interbase resistance r^Q

Internal conductance of generator G
g

Internal resistance of generator R
g

Intrinsic base collector capacitance Ct,,c

Intrinsic base collector conductance g^,c

Intrinsic base emitter conductance g&e
Intrinsic base emitter capacitance (incl. base capacitance)

with collector open Ic = 0) Cb#e

Intrinsic collector base capacitance Cc,b

Junction temperature Tj

Load capacitance Q_
Load conductance G|_

Load resistance RL

'maxMaximum frequency of oscillation

Maximum surge voltage, 1 sec. vRS

Noise figure NF

On-off base current ratio a
Open-circuit output admittance ^22
Open circuit reverse voltage transfer ratio (voltage feedback ratio hre ) h-\2 = h r h^2

Open circuit voltage V
Output AC (in general) /2
Output AC voltage v2
Output capacitance C b
Output impedance (general) Z2

Parameter of the admittance matrix (y-matrix) y
Parameter of the hybrid-matrix (h-matrix) h
Peak base current /BM
Peak collector current /CM
Peak emitter current 7EM
Peak forward current lfM
Peak forward voltage \/FM
Peak reverse voltage Vrm
Phase of y-parameters cp

Phase of the short-circuit input admittance (of parameter y-\ 1 ) (Pi 1

Phase of the short-circuit reverse transfer admittance (of parameter y^ 2 ) 91

2

Phase of the short-circuit forward transfer admittance (of parameter /2i ) 921
Phase of the short-circuit output admittance (of parameter 722) 922
Pinch-off voltage yp
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Power dissipation P,p

Power gain Gp

Power gain in common base configuration G
Pb

Power gain in common emitter configuration Gpe

Power gain, optimum Gpopt

Power gain in common base, optimum G
pb0pt

Power gain in common emitter configuration, optimum Gpe opt

Pulse duration t
p

Pulse power dissipation P
p

Quality factor, Q factor Q

Real part of the y-parameters g
Real component of the short-circuit input admittance (of parameter y^ 1 ) sn 1

Real component of the short-circuit reverse transconductance

(of parameter y^) Sh2
Real component of the short-circuit forward transconductance

(of parameter y2i) Sf2i

Real component of the short-circuit output admittance (of parameter V22) Q22

Rectified current /o

Resistance (instantaneous value) r

Resistance (DC or average value) R
Resistance between base and emitter Rbe
Reverse current /r

Reverse impedance with open input Z12

Reverse power loss G
Pb jnv

Reverse recovery time, reverse delay time frr

Reverse transfer capacitance (feedback capacitance) -Ci2e
Rise time tr

Saturation factor ii

Series inductance Ls

Series resistance Rs

Short-circuit current Ik

Short-circuit forward current transfer ratio /721
=

fy ^21

Short-circuit forward transfer admittance y2i

Short-circuit input admittance yi 1

Short-circuit input impedance ^n
Short-circuit output admittance V22

Short-circuit reverse transfer admittance yi2

Small signal current gain in common-emitter configuration (p = f)2ie) fye

Small signal current gain in common emitter configuration at f = 1 kHz fy^
Storage temperature range 7"

stg

Storage time ts

Surge current, maximum 1 sec. »fs

Temperature T

Thermal capacity (disregarding of heat dissipation to the environment) Cth

Thermal resistance Rth

Thermal resistance between junction (heat source) and case with infinitely

good heat dissipation from the case (Tcase = Tam b) ^thjc

Thermal resistance of a chassis plate (cooling plate no heat sink) flthc
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Thermal resistance between junction (heat source) and static ambient

air when using a cooling plate of defined size RthL

Thermal resistance between junction (heat source) and static ambient air RthJA

Time t

Total power dissipation Ptot

Transition frequency (current gain bandwidth product) fj

Tuning voltage Vt

Turn-off base current, On-off base current /b2

Turn-off time (f ff
= ts + tf) t ff

Turn-on time (ton = td + tr)
ton

Voltage (DC or average value) V
Voltage gain Gv

Voltage (instantaneous value) v
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2.3.4. Explanation of the symbols and terms used

This section contains brief explanations of the symbols and terms used in the data sheets

for transistors.

In order to distinguish between the different voltages and currents of the transistor,

suffix letters are used.

The letters provide information on the connection mode of the transistor terminals. The
order on which they are indicated together with the sign (+ or -) indicates the direction

of the voltage or current. The technical concept of current flow applies (current flow from

+ to -).

The three transistor terminals are denoted as follows:

Emitter £
Base 8
Collector C

In order to characterize the cutoff currents and reverse voltages a third suffix letter is

used. This letter provides information on the connection mode of the third terminal which

is otherwise not mentioned.

The following abbreviations are used:

The third, unmentioned terminal is open.

R Ohmic resistance between the terminal mentioned in the second place and the

unmentioned terminal.

S Short circuit between the terminal mentioned in the second place and the

unmentioned terminal.

V Reverse bias voltage between the terminal mentioned in the second place and the

unmentioned terminal.

47



2.4. Technical Explanations

2.4.1. Basic transistor configurations

Common emitter

configuration

Common base

configuration

Common collector

configuration

^SH
|^BE J^CB j^BC j^EC

Characteristics of the basic configurations

Common emitter

configuration

Common base
configuration

Common collector

configuration

Input impedance medium low

7 Z-\ e

"fe

high

Zl c * ^fe ' ^L

Output impedance

z2

high

Zle

very high

Z2b *= Z2e • hie

low

z1e + /?g
^2c *=

h
"fe

Small-signal current

gain

high < 1

h _ hfe

high

T « /Ife + 1

Voltage gain high high < 1

Power gain very high high medium

Cutoff frequency low

fhfe

high

frith-* hfe fhfe

low

~ fhfe
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Explanations of important electrical characteristics

e.g. current and voltage at silicon NPN transistors

VcER (4CER)

Collector-emitter reverse voltage

(collector-emitter cutoff current)

with a resistor between base

and emitter. The maximum
permissible resistance value Abe
is specified in the data sheets. The
reverse voltage Vceo aPP"es t0

higher values of Rbe

Vceo (h£o)
Collector-emitter reverse voltage

(collector-emitter cutoff current)

with base open: 1$ = 0. The state

Ig = may also occur for a short

while, e.g. in operation as a

switch, with a resistance

interprosed between base and

emitter.

Vcbo (A;bo)

Collector-base reverse voltage

(collector-base cutoff current)

with emitter open: 7E =

VIcev Ucev)
Collector-emitter reverse voltage

(collector-emitter cutoff current)

with blocked emitter diode, i.e.,

reverse bias voltage between

base and emitter

Vebo (Jebo)

Emitter-base reverse voltage

(emitter-base cutoff current)

with collector open: Iq =

Vces (A;es)

Collector-emitter reverse voltage

(collector-emitter cutoff current)

with shorted emitter diode:

VBE =
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Permissible total power dissipation

versus temperature Ptot = f (Tease);

W (VqE = parameter)

30

2.4.2. Permissible total power dissipation of transistors

The permissible dissipation of power transistors versus the ambient temperature Tamb.

with the voltage VCE as parameter, is stated in a family of curves.

These curves are based on uniform reliability.

According to these curves, the permissible

total power dissipation decreases with increas-

ing collector voltage.

The following curves have to be considered
as examples

At load operation, the heat in the chip of the

semiconductor component is not equally distri-

buted, but depends on the current and the

applied voltage. At high collector voltages, the

cross section in the semiconductor leading the

current flow changes with increasing tempera-
ture gradient in the chip, so that the thermal

resistance increases.

20

V
CE

=0 to 13V

"15 V

20 V

30 V

.40 > /

50 V

60
V

\\
i

\
100 200 °C

-We

K Thermal resistance versus current and voltage RthJC = f (VcB) Cc = parameter)

W
10

RthJC

1

1

V> kl 0,8 kl 0,ikl

k-=0,2 A

20 30 40 50 V

— f<
CB
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If this design and size-dependent behavior, of the semiconductor component is not

observed, a strong pinchoff effect sets in. Thus, at relatively low powers compared to

the maximum permissible power dissipation the chip is heated to such an extent that

it melts in certain areas, i. e. the transistor may be destroyed. The heat capacity

of such a current channel is extremely low, so that time constants of, e.g., 10"7 sec.

occur in spite of the high thermal resistance. The reverse voltage breaks down due to

the suddenly existing high temperature. This effect is therefore called "second breakdown"

which is practically in dependent of temperature. With transistors loads can be switched,

the powers of which are higher than the static power dissipation. Usually the power

dissipation valid for continuous load will be exceeded during a switching process. This is

allowable, if the heat capacity of the chip and the heat dissipation prevent the losses

occurring for a short time from heating the transistor chip beyond the maximum permissible

junction temperature.

Diagrams are given to calculate the maximum occurring junction temperature. The demon-

stration of such diagrams is particularly necessary for power transistors and transistors

where a higher load carrying capacity is achieved by mounting heat sinks.

K Thermal resistance at pulse operation rthJC = W (duty cycle V = parameter)

W

A

1

0,5-1

0,2

m
J£L

0,02.

-0 01"

-$&'

mm

t*
v=0,< r - '

III II III ||

5-.

10
"7 10" 10"* 10" D"

1
10° 10

1
S

-/
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The diagram below has been derived from the thermal transient process of a transistor.

The equivalent circuit of the thermal resistance fith can be demonstrated as a line with

distributend R and C networks. Due to the existing heat capacities transistors are able

to withstand pulse powers greater than the statically permissible total power dissipation

(compare DIN 41 862).

Environment Heat sink

V / R
n

R
2

R
\

,,

rCi^h rf—h fT^>i rf~^i Heat source

^Wf'HHVl
L thc °n

Case temperature

Ambient temperature

'i Junction temperature

If the component is operated near the maximum permissible junction temperature two
diagrams have to be considered for the calculation of the maximum junction temperature.

The diagram for the thermal resistance versus time is valid without reservation for operation

at a voltage range with no second breakdown. The voltage dependence of the thermal

resistance has to be considered, however, if the voltage range is limited by a second

breakdown. In this case the pulse thermal resistance rthJC
=

f(t) has to be multiplied by

a voltage dependent correction factor Ky. This factor is determined from the diagram

Ptot
= f (Tease) as the ratio Ptot to Pv.Ptot 's the maximum permissible power dissipation,

Pv is the maximum permissible pulse dissipation at the voltage Vce- The voltage dependent
correction factor can also be calculated in a similar way for static load.

^thJC(V)- ^V ^thJC— D° ^?thJC

p
rthJC(M)= K\/ /"thJC— ~B /"thJC

to

Pv

Permissible pulse
W> , , ,.,. , ,,,, , ,,,, ,

load

-i|li- ...

,

10' -&£

-J'l
U.UUb '

r "

io> |:::s^

grjr:!s?|::__::tij
f h- 1

-

\r-

~i nw"
0,05 s|'

' v
'r \ r'

"1
^ '^

10
1 .0,1.-. !'^-±

Ur-J *

M:„ :':'.«2
\i

T^ '--.., Sk
U5~ "«»$

10° iillLlllLllll 1 iLlIllZllI

A maximum permissible pulse power
dissipation Pp can be calculated with the

help of the diagram 'permissible pulse

load'.

First a factor m, valid for a specific duty

cycle v (more recently D) and a specific

pulse duration t, is read of the diagram.

Then Pv is determined by means of the

diagram 'permissible total power dissi-

pation versus temperature.'

Hence the maximum permissible pulse

power dissipation results from the

equation Pp = m Pv .

10'6 10"
5

10"
1,

10"
3

10~
2

10"
1

10° 10
1
s

t
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If the pulse shape is not rectangular the full pulse height has to be considered and for

the pulse duration an approximation has to be made, which results from the pulse width

at 20% of the total pulse height. A conversion into a rectangle of equal area is not

permissible due to the complex thermal resistance.

The maximum of the junction temperature may then be calculated according to the

equation:

T\= (P + vPp) (^thjy —Ky ffthjc)+ ^o^v^thjc+ PpKy>'thjc+ Tamb

f^thC

If the maximum permissible junction temperature is exceeded the calculation has to

be repeated with a larger heat sink.

The individual contributions to increase the junction temperature may be derived from

the following example.

Ambient

temperature

'amb

-czn
External

therminal resistance

Case

/case

xthCA

(VVWfh3A~*V %JC

'WDA

Heat flow

Internal

therminal resistance

Wm %JC

Calculation

value

~Wv rmc~

Heat

source

o
Junction

Meanings of the used symbols:

Po

fthJC

Kv
Py

^thCA

Peak value of the power dissipation (pulse power dissipation)

DC power dissipation

Average value of the pulse power dissipation during a cycle

Duration of, the pulse power dissipation

Duty cycle -|-

Period

Pulse thermal resistance

Voltage-dependent correction factor

Maximum permissible total power dissipation at VCE
Thermal resistance between case and ambient air.

*) In more recent diagrams the duty cycle is indicated with a 'D'.
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Power dissipation in a transistor when operated as a switch

Output
pulse

During a switching period the tran-

sistor is loaded by reverse, turn-on,

forward, and turn-off power dissi-

pation. The following illustrations

show the timing diagrams of the

power dissipation occurring in the
transistor, for inductive, resistive,

and capacitive load.

Transistor
, {

power i

dissipation at:
J

Inductive load

n
ui n

Resistive load

(1 n -i

Capacitive load --O

Instead of a wave-type curve a rectangular pulse form may be assumed when turning

on or off. In case of a resistive or predominantly resistive load the simplifying assumption

can be made that the turn-on pulse is immediately followed by the turn-off pulse. Under
these conditions the following deductions may be made:

Load Pulse Pulse power
dissipation

Power dissipation averaged

over one cycle

L *off Poff PR+Pon + ^F

R *on + *off Pon= ^off Pr+Pf

C *on ^on Pr + PF + Poff

Pr Reverse power dissipation

Pon Peak value of the turn-on power dissipation

Pf Forward power dissipation

P ff Peak value on the turn-off power dissipation
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2.4.3. Permissible operating range

For almost all transistor types the permissible operating range (see diagram below) is

indicated in the /c/Vce curves, like in the diagram below. Any combination of Iq and Vce
is permitted within this range.

Care must be taken that the idle period, specified in the characteristic curves, is not

exceeded.

The families of curves stated in the diagrams comprise the voltage dependence (Ptot = f (Tcase )

curve) as well the current dependence. Moreover, they also show the repetition frequency

of the maximum possible load.

The jogs of the curves result from the different maximum ratings, like maximum junction

temperature, current carrying capability, and effects of the voltage dependence (second

breakdown).

""*111
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s

1 \\ rU,lrat
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\

V ^ i jnj
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H
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= 50° c W ^

,2

hJ

-k-^
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1 \y m MJ
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2.4.4. Heat dissipation of transistors

In order to obtain a more favorable heat dissipation, power transistors are mounted

on chassis plates. In this case, flthJA (see preceding section) is replaced by a thermal

resistance applied between the junction via the chassis to the ambient ftthA-

R + hL = flthc + Kthjc

The thermal resistance of the chassis plate ftthc >s calculated on the basis of the following

approximate equation (applies only to cooling plates - not for heat sinks):

R - 3 '3 rn-25 I

65° r

Thermal conductivity coefficient for the chassis plate, in W/K cm
Material X (W/K cm)

Aluminum
Copper
Brass

Steel

2.1

3.8

1.1

0.46

Thickness of chassis plate, in mm
Surface of chassis plate, in cm2

Correction factor for position and surface characteristics of the chassis plate

~~-^^^^^ Surface

Position^~^^-~~-__^
Bare Black

Vertical

Horizontal

0.85

1

0.43

0.5

The equation applies to chassis plates not deviating too much from the square form,

and with the transistor, mounted in the center of the cooling plate, constituting the only

heat source at the chassis. The values of the constants X and C apply in static air up
to an ambient temperature of approximately 45 °C, provided there are no heat-radiating

parts nearby.

Heat-transfer resistance of a mica washer flth (K/W)

Disc thickness, dry Disc greased on both sides

Case 50|a 100n will reduce resistance by:

TO-3 1.25 1.5 0.9 K/W
SOT-9 2.5 3 1.5 K/W
TO-126 8 10 4K/W
TO-202 8 10 4K/W
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2.4.5. Switching characteristics of transistors

If transistors are used as switches, the output pulse is distorted and delayed compared
with the input pulse.

The following diagram shows the switching behavior of a transistor in a common emitter

configuration:

/b Input pulse

^ |

Output pulse

r '

V
> ^

•

_3

i ^ '

. *

^0-'r- kr
s
J*<r*

t

'"*

;

^S
"^

_y Vcr°

i>c~~
j7 v
TT v

\U x p

« / Xi

P ==s

VCE

Ifc

With the aid of the preceding illustration, the following times can be defined:

Turn-on time fon = td + tr

The turn-on time is the time required by the output current (collector current) to rise

to 90% of its maximum value after the control current (base current) has been applied.

It is composed of the delay time td and the rise time (r.

The delay time is the time required by the collector current to rise to 10% of its final

value after the control pulse has been applied. The rise time is the time required by the

collector current to rise from 1 0% to 90% of its final value.

Turn-off time foff = ts + tf

The turn-off time is the time required by the output current to drop to 10% of its

maximum value after completion of the control pulse.

It is composed of the storage time ts and the fall time tf.

The storage time is the time required by the output current (collector current) to drop

to 90% of its maximum value after the control current (base current) has been removed.

The fall time is the time required by the output current (collector current) to drop from

90% to 1 0% of its maximum value.
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The shortest switching times can be obtained, because of the high control currents, in

common base configuration, whereas the turn-off time at collector stages is particularly

low which is due to a lacking saturation.

The following explanation of the switching times applies to a saturated operation in

common emitter configuration.

The symbols indicate in this case:

7B0 Base current which drives the transistor up to the saturation limit

^B1 > ^bo Turn-on base current

hi ^ ^bo On-off base current

a) Delay time td

td is the time which passes after the control signal has been applied until the emitter

base junction capacitance CEB is recharged and the emitter diode polarized in forward

direction. td grows shorter at an increasing control current 7B1 . Witn power transistors

it can often be noticed that fd <^ tr.

b) Rise time tr

During the rise time, the control load in the base has to be built up via the control

current.

According to the definition tr
= Tc In

/Bl/
/r

B0
~i?'l

The component factor Tc (time constant at current control) approximates the service

life of a carrier, i.e. typical value with power transistors is 1-10 |j.s, and with fast

switches it is one to two orders of magnitude lower. The operating point factor shows

that tr becomes very low at high control currents 7B1 > ho- *r rises with an increasing

Ic, owing to its dependence on the current gain.

c) Storage time ts

After the saturation limit has been reached, the base current portion 7B1 > 7B0 is used

for building up the maximum possible stored load.

When turning off, Iq cannot reduce itself until this stored load has been decreased

during ts first.

This means that ta= TsXg In
Jb2/Jbo+ /bi/Jbo + 1 (90% /c )

'B2''B0 +

1

The second term which describes the decrease of h down to 90%, as stated in the definition,

can generally be neglected with respect to the first term. The storage time constant

Tstg can also be compared with the service life of a carrier (see b). The operating point

factor shows that short storage times can be obtained at a low 7B1 together with a high

on-off current hi- If ^fe decreases - 7Bo increases - towards high collector currents,

the storage time decreases accordingly.

d) Fall time tf

During the fall time, the base control load together with Ic decrease theoretically according

to the following equation
t-T l~ JB2/^BO+ U-=)

f~ C P
W/bo+0,1

This equation, which results in a reduction of tf at a high on-off current, applies in

practice only to transistors without any collector storage load, i.e. to epibase, and single

diffused transistors, or to the voltage planar transistors. With high voltage triple diffused

types, however, tf depends on how the collector residual load can be removed via the

base from the transistor during turning off. In practical applications this process frequently

results in an increase of tf with hi, and of h- A rise with 7B 1 "s a 'so often noticed,

though this is not expressed in the above-mentioned equation.
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The switching time specifications for fast high voltage power switches can particularly

easily be indicated and examined in the following approved test circuit.

=r- "bi

r^ 10>js
vi!

1

-»- Osc.

"——— Y Specimen ^— -^~

xj
The designed control circuit is appropriate if there is no pulse generator for several

Amperes control current. The following relation between the desired currents and the

corresponding resistances applies:

D r^ 'B1 ~ *BEsat
1

/ b1 +i/b2 I

p I ^B2l+ ^BEsat

^CC
-

^CEsat

(VbEsat of the BSX 62* V)

/? L
=

Ic

The voltage specifications below are recommended for triple diffused transistors:

ycc=60V IVB2 I=5V
VB i=11 V

The approximation VBE sat=*1 V, VcEsat -OV can be assumed for the tested transistors.
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2.4.6. The transistor as linear two-port

Description of the transistor by h parameters in the AF range

The h or hybrid parameters are generally specified as real values.

'l '?- ^- -* -

Transistor

"1 four-pole

network

v
2

Vi=hu i,+ h, 2
- v2

i2=h2 , i, + h22 v2

%v2 %/.,

©J |© f|*B jv2

h2 t
=

^i \ Short-circuit

h ) v 2=o input impedance

Short-circuit forward

current transfer ratioh / v2 =o

/712 =

h22 =

v2 ) 1,-0

Open-circuit reverse

voltage transfer ratio

Open-circuit output

i,=o admittance

Relation between the h parameters in common base
and common emitter configurations

/*llb ^12b

,/72 ib ^22b

/*11b ^12b

. /*21b ^22b

/ "lie "l2e

\"21e "22e

/*11e /*12e

V
/J21e h22e

Ah= hu h22

1

1 + /»21e"-/712e+^^e

1 / />11e
"

1 + /»21e \-^21e

1

1 + /»21b--h}2b+Ah b

1
( /»n

~
1 + A»21b \-/l21e

/712 /721

/7l1e -(/»12e-^/le)

-(/721 +^/7e ) /»22e

-(h12e-Ahe )

"22e

( /»11b ~(/'l2b-^/'b)

\-(/»21b+^/»b) /»22b

-(/712b-d/7b )

/?22b

Description of the transistor by y parameters in the RF range
The y or admittance parameters are generally specified as complex values.

'^=y^^ ' V1+K12 ' v2

'2=K2 1
• V1+K2 2 • V

2

'1 1?
- fc-

Transistor

four-pole

network

V
1

1

V
2

vi| Knf] ©| |© [Va
J*

o * *
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Kii = 0ii+/6ii= l-^r
"i J v2=o

Kl2=flf12+y^12= (-T-
\ *2 / V 1

=

K21 = 021+ /'A21 = f-^")
\ n / v2 =o

Y22=922+Jb22= (—
J

\ "2/ V, =

Short-circuit

input admittance

Short-circuit

reverse transfer admittance

Short-circuit

forward transfer admittance

Short-circuit

output admittance

Relation between the y parameters in common base and common emitter

configurations

-(Kl2e+K22e)
X

\

K22e /

~(Kl 2b+/22bA

/Kl1bKl2b\ = / Kl1e+Kl2e+K21.

\/21bK22b/ \
_ ^21e+K22e)

/Kl1eKl2e^ = ( Kl1

\/21eK22e/ \-(/21

,+ K22e

b+Kl2b+K21b+K22b
b+ y22 b) /22b

Calculation hints if h or y parameters are applied.

(There are solely real values in the equations for h parameters).

Relation between the h and y parameters

A11
= — />2i= J-^- Y^^

1

K11

"12
Yu

h - V""21—
K11

h - Ay

K11

Ah=fl rl • /?22— ^12" A2 -|
= /22

Kl1

y^2=-

1

/712

K21 =

K22=
/?n

^K=Kii K22-Ki2K2i =

A2 i

An

J/7

An

A22
An

V}
= VQ -i,-ZG

v2 = -/2 -zL
Z = R+jX
y = G+jB

*3=, Transistor

four-pole

network

T̂

h

6 o

PZ.

Input impedance

Output impedance

Current gain

Voltage gain

J_ ^ hn +A h • ftL ^ YL + y22
Zl Y

y /, ^ + h22^RL VLKn+Ay

1 _v2 hy + RG ^ YG + yn
2 y2 '2 A/i + r»22 • Kg *g V22 + Ay

r f2 ^21
Ui "

/,
~ 1 + /J22 • «L

V2 _ -A21 • ^L
^v v, rtn + A h • ftL

y2i YL
Vl yn + Ay

-y2i

VL + /22
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Power gain (amplification not dependent on the generator resistance)

"2i
2
-flL ly2il

2 -GL

P^ G\ (1 + h22 RL ) [hn +Ah RL) Re
{ (Yv yn +A y) (YL

* + y22 *)
}

Power gain referred to the generator performance available (the data sheet specification

Gp
is generally based on this definition)

G P :

P2 4 • h2i

2
' Ag • Rl 4 |y2il

2 -GG -G,

PGopt[d + ^22- «L)V»11 + «9)" &12 • />21 ' Rf [(^G + Vll) (VL + /22> "/12 ' /2l]

With adaptation at input and output, i.e. with Zg = Z-\*) Z\_ = Z2 ), an ideal power
gain can only be achieved if the stability conditions are observed

URe
1011-9221 "4 I /m { 811-922!) > 0; A" > ° {6Very * iS real)

In a (supposed) case without feedback hi 2 = 0; y12 = 0, Gpopt is calculated:

/h,2 |„„J2

Gpopt =
/21

4 • A»ii • h22 4 • gn • gr22

In the case of neutralization, the values h',^, y'-^, modified by the neutralization four-pole
network have to be applied.

Description of the transistor by S parameters in the RF range

The S or scattering parameters are specified as complex values and referred to the

characteristic impedance Zq.

^0 h h 1

Generator
Linear

two-port

2 /rj

/.= /«

\ly Load impedance

bi = Sn ai + S12 a2

b2 = S21 at + S22 &i

ai,2 Ingoing waves
bi,2 Outgoing waves

= S12 ei"2i= (±l\ lnPut s„=S1iei^= (P±\
\ a2 ) a, =0 reflection factor \ a, f

s21 =52l &™ =
3f J a 2 =0

4S = D = S
11 S22-S12 S21

reflection factor

Forward

transfer factor
S22 = S22 e><P22

Reverse

a 2 =o transfer factor

I*)
\
32 /a1=

Output

reflection factor
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Calculation hints if S parameters are applied

S12 s2i
rL

Input reflection factor at any output Z|_ s'u = Su +~r~—p

—

l-S22^L

S12 S21 Iq
Output reflection factor at any output Zq s 22

= s22 +^r~I—F~~
1-S11 1Q

Reflection factors of Zq, Zl referred to Zo rG , TL

V2 s2i (1 + TL)

Voltage gain at any output ZG , ZL Gv=-^^^ ^ (1 +^ }

„ p2 ls2il
2 d-irL |

2
)

Power gam G
p --

(1
_

|
Sl1 | 2) + |'rJ 2

(Q 2

L

J
|

D
|

2) _ 2/?e j^)

Power gain referred to the = Pi_ foil
2 -

l

rsl 2 ) (1 -
l

rd
2

)

generator performance available
g
p ~ PGopt |(1 - s^Ts) (1 - S22R)- s12S2irL si

2

„ 1+lDj 2- snl
2-ls22 l

2

Stability factor K = '

2
Lg1 L^L—

Maximum power gain available (K > 1

)

S21
;

„ .J»fei±™fe
2-4M 2

Fg = M
2 IMP J

r _ N>E2±^FEH|N| n
1- *-v I * it O

^FEr 1+
|

sn
^FEr1+ IS22I

2-

Gpmax = s^ (K+/K2=l) for positive bFE 1

S91 ,

whereby
Gpmax =^ (K- i/K2-1) for negative hFE2

2- s22 1

2—
I

°
I

2 M = Sn-Ds*22
S1 1 I

2 -| 0| 2 N = S22-OS*!

!

Unilateral power gain (S12 = 0)

1— I v 1

2

i_ I p i
2

GpV=Gp0 -G
p1 -Gp2 ;

Gp0 = |s21
|

2
;

G
P1
=

f
lJ

1
)rG |

2 .

G
p2

=
|i^2 rL |2

Ideal power gain (S12 = 0; adaptation _ I

S21

1

Gpopt = GP
• Gp0 • Gp1max • Gp2max.

W^re
"^G =S*1V TL = S*22 |(1-|sJ 2

) (1-| S22| )
2

Relation between the S and y parameters

JW11) d + y'22) + y'i2 y'21 . _ (1 + s22 ) d - sn) + s12 S21

11
(i + y 11) d + y'22) -y'12 y'21

= - 2 y'
12

S12
d + y'11) d + y'22) - y'12 y'21

yi2

- 2 y'21 , =
21

d+y'11) d + y'22)-y
1

_0+y'n) d - y'22) + y'12 y'21 y, =
(1 + y'11) d + y'22) - y'12 y'21 d + s22 ) d + sn) - s12 s2i

The y parameters of these equations are standardized to Zo

The actual values yjk = y'\W-Zo: i, k= 1,2

d + Su) (1 + s22 )

-

2s12

- S12 S21

+ S11) (1 + s22)
-

2s2i

- S12 S21

(1 + sn) (1

(1 + sn) (1

+ s22 )
-

- s22) +
S12 S21

s12 s2i
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Relation between the S parameters and the h parameters

521

_ Wi-1) 022+1) -h\ 2 h'2 ,

0n+1)022+1)-/^ 2 /721

= 2h^
{h\,+ ^(h'22+^-h\ 2 h'2 ,

= Z^2]
011+ 1)^22+1) -^12^21

_ (1 + /?ll) (1-/l22)+^12^21

011+ 1)022+1)-/?1 2 *»21

/?11="

/?; 2
=-

h' j=-

(1+5n ) (1 + S22)-S12 S21

H-Sn) (1 +522)+s12 s21

^
(1-*11) (1 +«22)+512 521

-252 1

(1-Sll) (1 + 522)+512 521

(1—522 ) (1 —5n)—S12 $2i
(1-Sn ) (1 + 522)+512 521

The h parameters of these equations are standardized to Z§
The true values h are:

h'22
"11 — "11 ^0/ "12— "12/ "21 — "2' /7,o=-

Physical equivalent circuits of transistors

Apart from describing the characteristics of a transistor by means of four-pole parameters
(formal equivalent circuits), it is also possible to use an illustration in the form of so-called

physical equivalent circuits. Elements of these equivalent circuits are sometimes mentioned
in the characteristic data.

it-equivalent circuit of a transistor (according to Giacoletto; common emitter
configuration)

v
be fey c\tt±

c
tfc

ShY

Approximately applies

1

Vtfe SceU 4:e = =
<^><

9b>

Cb'e—

^ Po

1

Vce

re 2nfT

9m = 1 //«

gb ,c and grce »

,.= VT/I.

VT= 26 mV

Relation between the y parameters and the elements of the it-equivalent circuits

/He Kl 2 ej = JL( Kb'c + Zb'e -/b , c

/21 /22e / M \gm-yb , c (/b'c + yce ) M + rbb , yh ,c (gm-yb ,c )

Kb'c=srb'c+ycyCb ,c yce=9ce+J(oCce

Kb'e =0b'e +/wCb ,e M = 1+ (yb'c+ Vb 'e) Ibb
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Radio frequency T equivalent circuit of a transistor (common base configuration)

This equivalent circuit is not suitable for application in the AF range
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2.5. Quality Data on the Components

Siemens releases a production lot on discrete components only after a hundred percent

examination and an additional random sampling test have been carried out. The slipping

through of defective components is statistically mentioned by the so-called AOL figures

(acceptable quality level). Should, however, the applicator make a random sampling test

as well, then the following random sampling test plans are recommended in connection

with which the acceptance characteristics must be considered in relation to the random
sample amount:

Mil Std 105 D, DIN 40080
In order to classify the quality of semiconductor devices in the data sheets, the following

indications have been made for industrial types:

a) Maximum ratings, as well as maximum and minimum scattering values in the case
of characteristics.

b) AQL figures, i.e. maximum share of defective components, for the values mentioned in a).

The principles of statistics have to be considered when judging the quality of delivery.

The delivery quality is specified by the AQL figure as follows:

Standard types Industrial types Max.

Defect type Defect type
possible

defects

Defects in packages and leads AQL Electrical defects AQL SAQL

Hundred percent defect 0.25

Major defect 1 .5

Minor defect 2.5

Hundred percent defect 0.25

Major defect 0.65
Minor defect 1 .5

0.25

1.5

2.5

Definition of the defects

For each defect class, for which an AQL figure has been determined, only the number of

defective units (defective in respect of one or more characteristics within this defect class)

is taken into account, i.e. a defective component is valued only once.

Hundred percent defects (decisive defects)

If such a defect is present, any functional application of the component is considerably

effected or impossible. Origins can lie in broken leads or packages, false or missing type
marking, bad cracks and voids, contact break, or short circuits, as well as rough discrepancy

in characteristics.

Major defects

The serviceability of the component is noticeably impaired.

Minor defects

The component is entirely operable. Such defects are e.g. slightly bent terminals, minor
damage to the package, marking difficult to identify, or unimportant exceeding of dynamical
or optical characteristics.
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Hints for the random sampling test

If a random sampling test in accordance with DIN 40080 with the main test level II

for a lot amount of 3200 to 10000 units is carried out, the characteristic letter L with

a random sample amount of 200 units will result. The permissible defects can be quoted

from table II A (see page 59).

Since canceled lots must be measured again very precisely, the rejection share after

the hundred percent test must be kept as low as possible.

Hence, the actual defect portion of the supplied goods lies considerably below the AQL

figures stated in our data sheets.

Characteristic letters

Table I Characteristic letters for the random sample size

Lot or Special test levels Main test levels

batch size S-1 S-2 S-3 S-4 I II III

2 to 8
9 to 15

16 to 25

A
A
A

A
A
A

A
A
B

A
A
B

A
A
B

A
B
C

B
C
D

26 to 50
51 to 90
91 to 150

A
B
B

B
B
B

B
C
C

C
C
D

C
C
D

D
E

F

E

F

G

151 to 280
281 to 500
501 to 200

B
B
C

C
C
C

D
D
E

E

E

F

E

F

G

G
H
J

H
J

K

1 201 to 3200
3201 to 10000
10001 to 35000

C
C
C

D
D
D

E

F

F

G
G
H

J

J

K

K
L

M

L

M
N

35001 to 150000
1 50001 to 500000
500001 and more

D
D
D

E

E

E

G
G
H

J

J

K

L

M
N

M
P

Q

P

Q
R
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5 mm
10 s

5 s

5 s

5 mm
13 s

10 s

8 s

2.6 Mounting Instructions

General information

Each semiconductor component is extraordinarily sensitive to an exceeding of the maximum
permissible junction temperature. When designing the devices, care must be taken that the

distance between heat generators and semiconductors is large enough. If a preheating

up to 75°C is applied, the soldering times have to be shortened by 30%.

Soldering instructions

Soldering specifications for plastic encapsulated components

Lead length L = 1) 0.5 1.5

Soldering temperature 245 °C 4 5

Soldering temperature 260°C 3 5

Soldering temperature 300°C2) 2.5 3

Soldering specifications for hermetically sealed components

Leadlenthl_= 1) 1.5 2.5

Soldering temperature 245 °C 5 6

Soldering temperature 260 °C 3.5 4
Soldering temperature 300°C2) 3 3.5

Mounting instructions

Transistors and diodes can be mounted in any position. The following points should be

observed when bending the terminal strips:

1

.

For the bending process, the strips should be discharged between bending point and

plastic case in order to avoid mechanical stress between case and connecting point.

2. When bending the leads vertically to the mounting plane, a minimum distance of once

the terminal strip diagonal must be observed. Bending radius not below twice the

terminal strip diagonal.

3. Bending in the mounting plane should be carried out with a minimum distance from

the case of at least four times the terminal strip diagonal and a minimum bending radius

of at least four times the terminal strip diagonal.

4. Avoid repeated bendings since the bending strength is limited to three bendings (90°).

5. Do not bend leads directly at the case, except in the case of version 50 B 3 (similar to

TO 50).

6. The leads of the cases TO 1 26, TO 202, and TO 220 can only resist minor axial

forces. Hence bending without a bending device is only permissible to a slight degree

(approx 30°). The little flexible leads should therefore not be bent or twisted excessively.

It is recommended to use a bending device or long-nose pliers, with the pliers held

between case and bending point in order to stabilize the terminal strips. In this way,

mechanical stress on the case is avoided.

The lead length is measured from the soldering point on, i.e. with normally clad plates from plate bottom

on, and with through-plated holes from the plate top on. If the case won't be touched by the solder iron,

a thyristor lead length of L = is permissible. A special soldering instruction additionally applies to this

case, as well as for thick and thin film circuit components (TO 236 etc.)

Only valid for iron soldering
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Mounting and soldering instructions for transistors in plastic encapsulation,

especially for types 12, A 3 DIN 41 869 (TO 126) and 10 A 3 DIN 41 868 (TO 92).

Mounting of TO 126 packages should be
carried out by means of an M 3 screw with

a starting torque minimum of 5 cm/kp, to a

maximum of 8 cm/kp (corresponding to 50 to

80 cm N)

A washer, or better an A 3 DIN 1 37 spring

washer is to be applied (ordering code

Q 62902-B 63).

Insulation of TO 1 26 packages is feasible by

means of a mica washer, 50 \im thick (Orde-

ring code Q 62902-B 62). In the case of a

dry washer, the thermal resistance is

increased by 8 K/W, and with a washer
greased with thermally conductive paste by
4 K/W.

Too large holes for mounting (larger than

3.5 0), as well as axial forces on the leads

during mounting are to be avoided.

1,25min.

0.8*0.5

E<=

-16,2. -10.7i0.2-*

--hl-t-

A.

-*H37so.i

TO 126 case (12 A 3 DIN 41869)

Mica washer
Q62902-B62
Dimensions in mm

0.05
tU

Soldering instruction for semiconductors in TO 236 (similar to SOT 89) plastic

packages

Semiconductors in SOT 23 packages are intended to be used as active components
in thin and thick film circuits. The specified soldering instructions are based on the

application of substrates with resistors and conductor paths, with the conductor paths

being dip-soldered with a tin-lead coating.

The following points are to be observed for obtaining a reliable connection:

1

.

Important are the right soldering temperature and the suitable flux. The flux must not

attack the resistors and an easy removal of its remainder from the substrate has to

be provided.

2. In order to avoid broken substrates and cracks, the temperature (max. 240°C during

max. 5 s) and the temperature change during soldering may not exert high mechanical

stress on the substrate.

3. The semiconductors must be mounted on the substrate with the utmost precision.

It must be achieved that the terminals lie exactly on the conductor paths, as there is

a high danger in cracks originating at areas where the heated terminals directly

touched the substrate.

The selection of the soldering mode is determined by the series size, the number of

semiconductor units per circuit, the required mounting precision, and by the possibility

of exchanging semiconductor components.

The most important mounting methods are as follows:

Method 1 : Flow soldering

The components in the SOT 23 case are sticked onto the thick film substrate (glass,

ceramic) or onto the etched PCB (glass fiber) by a silicone adhesive. The adhesive can

be applied by means of silk screening. With this process, care must be taken of the

contacting areas not to be covered by the adhesive.
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The components are pressed onto the substrate. An excellent adherence is ensured by a

glue depth of 60 to 80 urn, and this amount will also not contaminate the contacting

areas while contacting pressure is applied. Soldering can be effected by flow or dip soldering.

An Sn-Po alloy next to the eutecticum with an Ag additive of 3.5 to 4% has proved

successful as a solder (e.g. Solldamo/ 1 70 Sn/Pb/Ag: 60/35/4). The solder bath temperature

should amount to 225 ± 10°C; a maximum soldering time of 5 sec. is permitted. An non-

activated 45% resin dissolved in a 55% ethyl alcohol with glycerin additive is a suitable flux.

The flux remainders should be removed after the components have been soldered. Cleaning

baths containing isopropyl alcohol are suitable for this process.

Method 2: Reflow soldering

The solder powder together with a flux are applied as paste onto the PCB. This process

is appropriately carried out with silk screening. The coating thickness should thereby

amount to approximately 80 urn.

The soldering process is caused by heating the substrate with the components for 5 sec.

up to 240°C by means of a heating plate or conveyor belt, and this results in the

paste's melting. Further details can be quoted from the instructions of reflow soldering

paste manufacturers.

Method 3: Needle soldering

The substrate is arranged on a preheating plate with a temperature of approx. 100°C.

The semiconductor is illustrated optically enlarged and put into the right position. The
component is picked up by means of a partial vacuum nozzle and placed on the substrate.

Simultaneously three other (still cold) micro soldering needles are set onto the terminals

and pressed down in order to improve the heat transition. The soldering needles must

have been constructed such that the heat transition is effected only at the top of them.

For a short time (8 sec.) the needles are supplied with 20 W, each. Within this period

the solder is liquid for 3 sec, thus obtaining a reliable wetting. Owing to the low heat

capacity, the soldering needles are cooling down very quickly after they have been

disconnected. Hence, the solder can cool down to values far below the melting point

with applied soldering needles. Refined steel (18% G, 8% Ni) should be used as material

for soldering needles. This kind of material will not be covered by the solder and has

a good corrosion resistance. Colophony would be a suitable flux. After soldering the flux

remainders have to be removed by isopropyl alcohol.

If using this procedure, the case won't grow hotter than the preheating plate. If the

preheating plate is not heated over 100°C and the soldering time of 5 sec. isn't surpassed,

the danger of substrate cracks below the conductor paths won't be that large anymore.

When using this method, the junction temperature will rise up to approx. 250 °C.

This kind procedure is also suitable for exchanging individual semiconductors.

Method 4: Iron soldering

The fourth method in question is manual soldering by means of a miniature soldering

iron. This kind of soldering has the following disadvantages:

The semiconductor cannot be placed with a very high degree of precision, i.e. during

soldering there is the possibility that substrate cracks occur at areas where the substrate

is directly touched by the terminals. Since soldering of the terminals is carried out one

after another, substrate breaking can happen due to mechanical stress, or contacts within

the semiconductor units can also be damaged. It is possible to damage the plastic package
with the soldering iron.

This soldering method is only suitable for mounting individual components.
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3. Data Sheets





PNP Germanium Transistors AC 121
AC 152

for AF, driver and output stages of medium performance

AC 121 and AC 152 are alloyed germanium PNP transistors in 1 A 3 DIN 41 871 metal case

(similar to T0 1).

The leads of these transistors are electrically insulated from the case. The collector ter-

minal is marked by a red dot at the rim of the case. For use in push-pull output stages,

the transistors AC 121 and AC 152 are available in pairs. A fixing part (heat sink1
*) is provided

for fixing on the chassis; it has to be ordered separately.

c

o

Type Ordering code Type Ordering code

AC 121 IV Q60103-D121 AC 1 52 IV Q60103-X152-D
AC 121 V Q60103-E121 AC 1 52 V Q60103-X152-E
AC 121 VI Q60103-F121 AC 152 VI Q60103-X152-F
AC 121 VII Q60103-G121 AC 1 52 paired Q60103-X152-P
AC 121 paired Q60103-P121-X1 Heat sink Q62901-B1

—

1

I

I

I j ®
J

;

f _ I— 1*5.5 I— I—7.5-*

XT

li

M-

Approx. weight 2 g Approx. weight 1 g

I— 6,*,—

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

(VBE £0.2V)
Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

AC 121 AC 152

-vCE0 20 24 V

-VCEV
-VCBO
-Vebo

20
20
10

32
32
10

V
V
V

300
60

500
100

mA
mA

Tstg

^tot

90
-55 t

900

90
0+75
900

°C

°C

mW
Thermal resistance

Junction to ambient air RthJA £300 £300 K/W
Junction to case RthJC £50 £50 K/W

1) Thermal resistance between transistor case and heat sink below the fixing screw at careful mounting: Wth^10 K/W
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AC 121
AC 152

Static characteristics (Tamb = 25 °C)

The transistors AC 121, AC 152 are grouped according to the DC current gain hFE at

-Ic = 100 mA, and marked by Roman numerals. The following values apply at a collector

voltage of -Vqe = 0.5 V and the following collector currents:

hFE group IV V VI VII

AC 152 AC 152 AC 152 - AC 152

Type AC 121 AC 121 AC 121 AC 121 AC 121

"'c
mA mA

>>FE />FE

Idh
>>FE

klh
>>FE

klh
-Vbe
V

[2]

100

[500]

3
100

300

48 [47]

45
(30 to 60)

35 [28]

80 [78]

75
(50 to 100)

58 [47]

115 [114]

110
(75 to 150)

86 [68]

200
190
(1 25 to 250)

148

0.13(<0.22)
0.32 (<0.55)

0.44 (<0.8)

[0.52 (< 1.0)]

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage
(-/c = 100 mA; hFE = 20)

Collector-emitter saturation voltage

th = 300 mA; hF£ = 20)

Collector-emitter saturation voltage

Emitter cutoff current (-VEB0 = 1 V)

Collector cutoff current (-Vcbo = 20 v)

Collector cutoff current

(-VcEV = 20V;\/BE ^0.2V)

AC 121

-VCEsat1) 0.11 (<0.3) V

"VcEsat
1 *

"VcEsat

~^EBO
~Iqbo

0.15(<0.35)

0.28 (<0.45)2 »

4(<25)
5(<25)

V
V
HA
\xA

~ICEV 5(<25) \iA

Collector-emitter saturation voltage
(-/c = 100mA;/iFE = 20)

Collector-emitter saturation voltage
(-/c = 300 mA; hFE = 20)

Collector-emitter saturation voltage

Collector cutoff current (-Vcbo = 32 V)

Collector cutoff current (-VCEV = 32 V);

(VBE = 0.2 V)

Emitter cutoff current (VEB0 = 1 V)

AC 152

-VcEsat
1 ' 0.11 (<0.18) V

-VcEsat
1 '

-vCEsat
~Iqbo

0.15(<0.25)

0.32«0.5)2 )

6(<25)

V
V

~^CEV
_/EBO

6(<25)
4(<25) MA

1

)

The transistor is overloaded to such a degree that the DC current gain decreases to /iFE = 20.

2) (-/c = 500 mA for the characteristic which, at a constant base current, intersects the operating point, where
-IC = 550 mA; -VcE = 0.5 V)

76



AC 121
AC 152

Condition for matching pairs: AC 152/AC 152

(-/c = 100 mA; -VCe = 0.5 V)

Condition for matching pairs: AC 127/AC 152

(±JC = 300 mA; VCb = 0)

Condition for matching pairs: AC 121/AC 121

(-/c = 300 mA; -VCE = 0.5 V)

AVbe

^FE1

hfE2

^BE
"FE1

/»FE2

AVBE
^FE1

^FE2

<35

1.25

<35
<1.25

<35

<1.25

mV

mV

mV

Dynamic characteristics (7amb = 25 °C)

Cutoff frequency
(-/c = 20 mA; -VCe = 5 V)

Transition frequency

Base intrinsic resistance

Collector-base capacitance (-Vcbo = 5 V)

AC 121

'hfe 17 kHz

h 1.5 MHz
^bb' 60 Q
CcbO 25 (<40) PF

Cutoff frequency

(-/c = 5 mA; -VCE = 5 V)

Transition frequency

Base intrinsic resistance

Collector-base capacitance {-VCB0 = 5 V)

AC 152

*hfe 15 kHz

't 1.5 MHz
fbb' 75(<200) Q

CcBO 25 (<40) PF
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AC 121
AC 152

Total perm, power dissipation versus
temperature

Ptot
= f (T); "th

= parameter

yy AC121.AC152

1,0

0,8

0,6

0,4

02

VthJC

VtWH l\

s£jJA

60 100°C

1) Heat sink aluminum 12.5 cm2 x 2 mm

Permissible pulse load

r«nK ~ f W; v = parameter

AC 121. AC 152

/*thJC

10"2

z:: = :: 1: 1: 1:
1 T. — -J.
T ><? T

0,2 -">?H
Erf EE:EEEE: = ||i^E|!EE|:

— D.QB '-^4\ 1

f

'

I i A f \

Jl=r^|!l4 I 1=

T5g:^!: 1: 1 J
""

> T T T

7 T T 7
e=e;|e -in*-

rr1

:

-

—|—

M

Vm T I /'I -.

^H^

—

y-

r_j__jjt ..

/Ill 1 llllll ll llllll lllllllll lllllll

10"6 10"* 10"3 10"2 10"1 10°!

DC current gain hf£ = f (/c)

-Vce = 0.5 V; Tamb = parameter
(common emitter configuration)

"FE

10
3

AC121. AC152

_75

_25

°C-

in-
1

--L -li

-25 >r
^

irf

--L -II

I j

10°

10
2

itfmA—e-/
C
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AC 121
AC 152

Collector currant /c = f (Vbe)

-Vce 0.5 V; Tgmb » parameter
(common emitter configuration)

mA AC121.AC152

101

5

10

/ S
—

I

75*

l

j

>'/
1-/-

•

= ^8
"
g
i

E^pZS"^
f

—

V
' >

/
/

-1

//

1 f

E3 -f-i
/ If
/. -V« -0,5V
// it

in
Ave

—Set tiering imiiai Tamb= 25°C

Input characteristics /B = f (

V

BE)

-Vce = °-5 V; Tamb = parameter
(common emitter configuration)

mA AC121. AC152
10

1

5

10°

5

10'1

5

-75°(

-25°C

*5°C

—
-

PF- j.nv

0,2 0,4. 0,6 0,8 V 0,2 0,4 0,6 0,8V

^BE

Output characteristics

h = f (VCe); 'b = parameter

(common emitter configuration)

mA AC 121

400

300

200

100

j#
i,s

aWl

" -» *~

!,5

/
f

( s
—• ~~

y)
-

¥
1/

'
I / 1 ,b

/
r

',„

V ,1,C

1V 0,8

1V _P4.

ifs °A

1
<** -A=(tfmA

r 1 1 1 1

Output characteristics

'c
=

' (Vce); 'b = parameter

(common emitter configuration)

ItlA
AC 152

600 r

500

400

300

200

100

I
1

|

10

** •I

4
<*

h8-/ f

/
'

iL ^»

1/

r*
l ^

Fi

A
3-

cfi

2

1,5^^
-/b=0 -5 mA
'0 '

0,5 1,5V 0,5 1,0 1,5 V
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AC 121
AC 152

Output characteristics

/c = Wce); vbe = parameter

(common emitter configuration)

mA AC121. AC152
400

300

200

100

j
'

i

450

-

TiW0

3 50-

j 90,

I 50
r

-l%=200mV

e: ::~
1 1 1 1 1 1

5 10 15 Z0V
—

^CE

Collector emitter saturation voltage

Vca« = f(/c);'«FE = 20
(common emitter configuration)

mA AC 121, AC 152

10
3

-25°C 25°C 75°C

/ \ r
1

1

1

/
•

f-
zi

r~
f /
/ V

1

1

(-
+1
—

±

_1

Scattering limit at Taml

Mill
=25°(

1

0,1 0,2 0,3V

—^ ~
^CE sat

Collector cutoff current versus
temperature /CB0 = f (7"amb)

ForVCE = VcEmax
pA AC 121. AC 152

10
3

'CM
A

10
2

5

10
1

5

<

/

/

/

/

/

—

/

/

f

/
/

rage v

tiering

alue.

limitSea

I I

50 100°C

**7"amb

Collector-emitter voltage
VCER = f(flBE)

V AC 152
40

" VCER
30

mil i mill I mi mi

mill
I

Limit curve

ji

1

1

I HI

#F ^CER Thermal stability
JJ

must be ensured If

limn i mill lllllll i nil

Hill I Hill lllllll

20

10 —

10
1

10
z

10
3

10
4

10
5Q

*BE
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PNP Germanium Transistors AC 151
AC 151

r

e
o>
»
•a

for AF input and driver stages of medium performance

AC 151 and AC 151 r are alloyed germanium PNP transistors in 1A 3 DIN 41871 case

(similar to TO- 1).

The leads of these transistors are electrically insulated from the case. The collector terminal

is marked by a red dot at the rim of the case. A fixing part (heat sink1
') is provided for

fixing on the chassis; it has to be ordered separately.

Type Ordering code

AC 151 IV Q60103-X151-D
AC 151 rIV Q60103-X151-D1
AC 151 V Q60103-X151-E
AC 151 rV Q60103-X151-E1
AC 151 VI Q60103-X151-F
AC 151 rVI Q60103-X151-F1
AC 151 VII Q60103-X151-G
Heat sink Q62901-B1

E C B

-38-1 *l* ty-npH

Approx. weight 1 g

^
-jUjU K7,5-

-Z0-

£i

<F
Dimensions in mm Approx. weight 2 g

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

(VBE £0.2V)
Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

Junction to case

AC 151

AC 151

r

-VCEO 24 V

-VCEV 32 V
-VcbO 32 V
-Vebo 10 V
-h 200 mA
-h 40 mA
Tj 90 °C

^stg -55 to +75 °C

''tot 900 mW

RthJA
RthJC

£300
£ 50

K/W
K/W

1) Thermal resistance between transistor case and heat sink below the fixing screw at careful mounting: Rth^10 K/W
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AC 151
AC 151

r

Static characteristics (Tamb = 25°C)3 >

Collector-emitter saturation voltage

(-/c = 200 mA; r)FE = 20)

Collector-emitter saturation voltage

Collector cutoff current (Vcbo = 1 V)

Collector cutoff current (VCbo
= 32 v)

Collector cutoff current (-VCev = 32 v>'

(VBE ^0.2V)
Emitter cutoff current (~VEBo = 1 V)

AC 151

AC 151

r

-VCEsat 1) 0.13(<0.22) V
"VcEsat 0.25 (<0.4)2 > V
~heo <10 vA

~^CB0 6(<25) HA

~^CEV 6(<25) jxA

_
^ebo 4(<25) jxA

Dynamic characteristics (Tamb = 25 °C)

Cutoff frequency
(-/c = 1 mA; -VCE = 5 V)

Transition frequency

Base intrinsic resistance

Collector-junction capacitance

Noise figure (-/c = 0.5 mA; -VCe = 5 V;

f = 200 Hz; flg
= 500 Q; f = 1 kHz)

AC 151 AC 151 r

'hfe 15 15 kHz

't 1.5 1.5 MHz
rbb' 75 75 Q

Cb'e 27 27 PF

NF 4(<10) 3«6) dB

The transistors AC 151 and AC 151 r are grouped according to the small signal current

gain r»fe and marked by Roman numerals.

Operating point: (-/c = 2 mA; -VCe = 1 V; f = 1 kHz)

r)fe group IV V VI VII

Type AC 151

r

AC 151

r

AC 151 r
-

AC 151 AC 151 AC 151 AC 151

r»11e

fl21e

hl2e

0.75 (0.4 to 1.3)

9(<20)
45 (30 to 60)

100 (< 200)

1 .2 (0.6 to 2.1)

13(<25)
75 (50 to 100)

140 (< 250)

1 .8 (1.0 to 3.2)

16(<28)
110 (75 to 150)

160(<280)

2.7 (1.7 to 5.3)

19(<30)
170 (125 to 250)

160(<300)

kQ
10"4

US

1

)

The transistor is overloaded to such a degree that the DC current gain decreases to hFE = 20.

2) (-/c = 200 mA for the characteristic which, at a constant base current, intersects the operating point, where
-/C = 200 mA; -VCE = 0.5 V)

3) See also next page
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AC 151
AC 151 r

Total perm, power dissipation

versus temperature

Ptot = ' (T); flth = parameter

w AC 151, AC 151 r

1,0

Aot

!

0,8

Ofi

0A

02

\ ?
fllDE

V (UH l\

v^tl3A

100°C

1) Heat sink: aluminum 12.5 cm x2mm

Static characteristics (Tamb = 25 °C)

- VCE = 0,5 V

Type AC 151, 151 r

-/c
mA

-/b
mA

-Vbe
V

2

10

50
100

200

0,043

0,2

2,222

5

47

50

45

40

0,125

(<0,2)

0,18

(<0,3)

0,32

(<0,55)

0,39

(<0,7)

Permissible pulse load

_K_ fthjc = '(t),v = parameter

W AC 151, AC 151 r

10
z

/"tnac

01

e^:::ee

ao5

1
1

ao2

=0.01-::=;*
s^**:-^

OtOOfc;^

i

A-

u&—V'Qt

iui -i ililil
1 in ii (Mi ill

10"6 1(T* 10"3 10"2 10"1 10° S

DC current gain /»Fe = f (A:)

-Vce = 0.5 V; ramb = parameter

(common emitter configuration)

AC 151, AC 151 r
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AC 151
AC 151

r

Collector current Ic - f (Vbe)

-VCe = 0.5 V; Tamb = parameter

(common emitter configuration)

mA AC151,AC161r

101

5

10 o

i

(_ Vf*

—

I

75^
l 1

>'/ •

— zrzi Z5°C
f
—

1
f f

I
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f

1
r*—4- -Lt

1
1

1

- Va "0,5V
11 If

"77
1 1
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1

tiering limn at Tamb"

I

=25°C

Output characteristics

'c = ' (Vce): 'b = parameter
(common emitter configuration)

mA AC1S1.AC161r
250

200

150

100

50

5
i

.4

jfl

i

"P
I

I

.1,5.

r-
1

I

^/B
= o,smA

0,2 0,4 0,6 0,8 V

*-^BE

0,5 1,0 1,5 V

Input characteristics IB = f (VBe)
-Vqe = 0.5 V; Tamb = parameter
(common emitter configuration)

mA AC151,AC151r
10

1

10°

5

-75°(

-25° :

'bT

pc = U.3V

Output characteristics

h = f (^ce); Vbe = parameter

(common emitter configuration)

mA AC161. AC161r
400

300

200

100

450

304

3!

300

" H- -
2bUf

i

V
P
f
= 200mV

<"
I I I I I I

0,2 0,4 0,6 0,8V

--Kac

10 15 ZOV—-— ^CE
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AC 151
AC 151 r

Collector-emitter saturation voltage

VcE«rt
= f(/C);''FE = 20

(common emitter configuration)
TlA AC 151. AC 151 r
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h-parameter versus collector current
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Collector cutoff current versus
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AC 151
AC 151 r

Noise figure versus
collector current NF = f (Ic )

R
g
= 500 Q; -VCE = 5 V; f = 1 kHz

rJB AC 151, AC 151 r
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Collector-emitter voltage
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Noise figure versus collector-emitter
voltage NF = f (VCE)

R
g
= 500 G; f = 1 kHz; -Ic = 0.5 mA

dB AC 151 r
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3
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2
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Noise figure versus internal resistance
of generator NF = f (ftg ):

f = 1 kHz; -Iq = 0.5 mA; -VCe = 5 V
AC 151 r
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PNP Transistors for AF Input Stages ACY23
ACY32

ACY 23 and ACY 32 are alloyed germanium PNP transistors in 1 A 3 DIN 41 871 case

(similar to TO-1). All leads are electrically insulated from the case. The collector terminal

is marked by a red dot on the rim of the case. The transistors are particularly intended

for use in AF input stages.

c
o>
'55

©

9
C

Type Ordering code

ACY 23 V Q60103-Y23-E
ACY 23 VI Q60103-Y23-F
ACY 32 V Q60103-Y32-E
ACY 32 VI Q60103-Y32-F
Heat sink Q62901-B1

Heat sink

^
-JU,5r- U-7,5*

-20-

<$=±
-3131

*°n
w

,11

j=j' m |—

k—38.,—M,*-w»
T

Approx. weight 1 g

E G B

Dimensions in mm

Thermal resistance between transistor case and

heat sink below the fixing screw at careful mount-

ing: flth^ 10 K/W

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (VBE^0.2 V)

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

-VCEO

-VCEV
~VcBO
-Vebo

-k
-h

^stg

Ptot

RthJA

"thJC

ACY 23, ACY 32

30 V
32 V
32 V
16 V
200 mA
40 mA
90 °C

-55 to +75 °C

900 mW

^300 K/W
^50 K/W
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ACY23
ACY32

Static characteristics (7amb = 25 °C)

Collector cutoff current (-VCB0 = 1 V)

Collector cutoff current (-VCBo = 32 V)

Collector cutoff current

(-Vcev = 32V;Vbe£0.2V)
Emitter cutoff current (-VEB0 = 1 6 V)

ACY 23, ACY 32

'amb 25 60 °C

-IcBO

-/CBO

3(<10)
5(<18)

60(<100)
<150

JiA

nA

~A:ev

~4bo

5(<18)*

4(<18)*

<150

<120
HA

HA

Static characteristics (Tamb = 25 °C) ACY 23, ACY 32

-VCE
mA

-Is
\iA

fiFE Vbe
V

0.5

0.5

0.5

2

10
100

30
137
1560

67
73
64

0.13(<0.2)
0.18 (<0.3)

0.32 (<0.55)

Collector-emitter saturation voltage -VcEsat
(/c = 100 mA; /B = 5 mA)
Collector-emitter saturation voltage

[-Ic = 20° ™A for the characteristic which, at constant

base current, intersects the operating point where
-/c = 220 mA and -VCE = 0.5 V) -VcEsat

0.11 (<0.18)

0.25 (<0.4)

Dynamic characteristics (7"amb = 25 °C)

The transistors ACY 23 and ACY 32 are grouped according to the small-signal current
gain nfe and marked by Roman numerals.

Operating point: -/c = 1 mA; -VCe= 5 V; f = 1 kHz
/)fe group V

fye

Operating point:

-Ic = 1 mA; -Vce = 5 V
Transition frequency

Base intrinsic resistance

Collector-junction capacitance

Noise figure (-/c = 0.5 mA;
-Wce = 5 V; f = 1 kHz;

\f = 200 Hz; flg
= 500 Q)

Operating point: -Ic = 1 mA;
- Vce = 5 V; f = 1 kHz

ft*'

Cb'c

NF
''lie

fy2e

* AQL = 0.65%

fye
-

^21e

^22e

50 to 100
ACY 23

1.5 (> 0.5)

75 (<200)
27

4(<10)*
3 (1.2 to 5)

7«15)
100 (50 to 150)

40(<75)

VI

75 to 1 50*

ACY 32

1.5(>0.5)

75 (<200)
27

3(<6)
#

3 (1.2 to 5)

7(<15)
100 (50 to 150)

40(<75)

MHz
Q
PF

dB
kQ
10"4
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ACY23
ACY32

Total perm, power dissipation versus
temperature
ptot

~ f (7); "th
= parameter

W ACY 23, ACY 32

1,0

f

0,8

OH

Oft

H2

y ?thJC

V ivjh"
\

AJA

50

1) Heatsinkaluminum12.5cm2 x2mm

100°C

Input characteristics 1^ = 1 (VBE )

-VBE = 0.5 V; Tamb = parameter

(common emitter configuration)

mA ACY 23. ACY 32

10 1

-h

10°

5

10-1

5

I

I -I

90T
hO°C

^25°
;

:-^F=n-5v

Permissible pulse load

rtwc = Mt); v= parameter

ACY 23. ACY 32

Awe

z:: = :: 1: 1: 1:
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f
—
si'

T ^^i^ T
w .. -^iw[ t

-0,1 z:: :;;zp|'--|: 3:

0,05 ''^^T T I

I I AT
0,02 ^"'^

I

=o.m- :: ^i-i==zj; :==! : ==;| :

-aOOfc;^-/ h
\

\-

~~
_y T T T
/ Til

==z\^: *Wr- _t !:

^ !==>7-J-F=Q7 ::

/ill I llllll II llllll lllllllll 1 1 ill I

-/
c

10"5 Wk 10'3 10~2 10~1 10° s

Collector current Ic = f (Vbe)

-VCE = 0.5 V, T^b = parameter

(common emitter configuration)

mA ACY 23, ACY 32

10
3

5

90°C 25°C-40°C

/

=*
»

*

—

/
/

//
/ /
//
f/1

-V
( E-D.5V

L~y~•-4
1 1

1

i\ Average values -

1 //
1 1 //

~~
i~ J

„(.„„

0,2 0,4 0,6 0,8V—^-vBE

0,2 0,4 0,6 WV
^-1/BE
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ACY23
ACY32

DC currant gain hpe = f ih)
-V(x = 0.5 V; ramb = parameter
(common emitter configuration)

ACY23V, ACY32V

10°

=tt±u

T

90°C-

T ""

-25°C-s + -

T
Li '^^

u- »» t

,#'

~«V'

i-

t

- —Scattering I mnatT amb= ^t> <•'

i l

DC currant gain ofe = f Uc)

-Vce = 0.5 V; ramb = parameter

(common emitter configuration)

ACY23VI, ACY32VI

B :::J:
"it
--it
-t T

-J J
It

Jr.Jl

I .1

*

^2!"U-

-J
1:1

-"> ^.
i.

- 1" —•» _ 1.

- B «*

,-fl
t

-«JW -fl
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U 4 t

j
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--4t
--it
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Tin

-acanenng limit at iamb-ztru t

1
10° 5 10

1
5 10

2
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1

5 10
z

5 10
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Output characteristics

h = f (Vce); ^b = parameter
(common emitter configuration)

mA ACY23. ACY32
250

200

150

100

50

I

-400
'

3M)

3 )0

f
""s

.250

r V-h
Z00

r - fpc=150mV
r-

I ".'-I Ti

Output characteristics

k = f (Vce)." ^b = parameter
(common emitter configuration)

IDA ACY 23, ACY 32
250

200

150

100

50

k

3,E

3

? 1

l-

-v

1

0*8

- ,0,6-

UA
la- 0.2mA

|

20 30 V 0,5 1,0 1,5 V
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ACY23
ACY32

Collector-emitter saturation voltage

VcEsat = ' (^c); ^fe = 20; 7amb = parameter

(common emitter configuration)

mA ACY 23, ACY32
10

3

1C
2

5r
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5
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Collector cutoff current versus

temperature /cbo = ' (Tamb)
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ACY23
ACY32

Noise figure versus collector-emitter

voltage NF=f{VCE )

Rg = 500 Q; f = 1 kHz; -/c = 0.5 mA
ACY32

NF

5

; _...!

3
y

2

1

10"' 5 10° 5 10
1V

^-i/rP

Noise figure versus internal resistance

of generatorNF = f (Rg);

f = 1 kHz; -Ic = 0.5 mA; -VCe = 5 V
dB ACY 32

10

NF

Iff
1

5 10° 5 lO'kQ

»-*g

Noise figure versus
collector current NF = f Uc).

Rg = 500Q;-VCE = 5V;f = 1kHz

dB ACY 23, ACY 32
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•
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PNP Germanium RF Transistor AF106

for input, mixer, and oscillator stages up to 260 MHz
The AF 106 is a general-purpose germanium PNP high frequency mesa transistor in TO 72
case (18 A 4 DIN 41 876). The leads are electrically insulated from the case.

Type

AF106

Ordering code

Q60106-X106

x
OA5

-135*1- 5,2

_i.

Approx. weight 0.4 g

Case

254±H3

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (TamD = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

~VCE0 18 V
"VCBO 25 V
~Vebo 0.3 V
~k 10 mA
Tj 90 °C

^stg -30 to +75 °C

Ptot 60 mW

RthJA £750 K/W
flthJC £400 K/W

Static characteristics (Tamt,
= 25°C)

-VCE 'c "'b »FE -Vbe
V mA HA Idh V

12 1 20 (<40) 50(>25) 0.325 (0.25 to 0.38)

6 2 29 70 0.34 (0.28 to 0.4)

Collector cutoff current {-VCB0 = 12 V) "/CBO 0.5(<10) HA
Collector-base breakdown voltage

(-/ceo = 100 nA) -
V(BR)CB0 >25 V

Collector-emitter breakdown voltage

(-/ceo = 500 nA) ~V(BR)CEO >18 V
Emitter-base breakdown voltage

(-/EB0 = 100 jvA) -V(BR)EB0 >0.3 V
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AF106

Dynamic characteristics (7"amb = 25 °C)

Operating point: -/c = 1 mA; -VCB or -Vqe = 12 V
Transition frequency (f = 100 MHz)

Max. frequency of oscillation! fmax

Small signal current gain (f = 1 kHz)

Noise figure (f = 200 MHz; Rq = 60 Q)

Reverse transfer capacitance (f = 450 kHz)

Feedback time constant (f = 2.5 MHz)
Operating point: -Ic = 3 mA; -VCB = 10 V
f = 200 MHz; RL = 920 Q
Power gain (measured in circuit

shown below)

Four-pole characteristics:

-7C = 1 mA; -VCB = 12 V; f = 200 MHz

g11b = 31 mS g12b = mS
biib ==-12mS bi2b = -0,5mS
c11b = -9,5pF c 12b = -0,4pF

'max

hie

NF

~Ci2e

rbb' ' Cb'c

»pb

| Y21b|
= 27 mS

<P 2ib=115°

220

1.2

65(>30)
5.5 (<7.5)

0.45

6

17.5(>14)

MHz

GHz

dB
PF

psec

dB

922 = 0,15 mS
b22 = 1 ,9 mS
C22 = 1,5 pF

-7C = 1 mA; -VCE = 6 V; f = 100 MHz
g, 1 b = 36 mS g } 2b = 0,04 mS g2 i b = -27 mS g22 = 0.09 mS
bnb = -6mS b12b = -0,48mS b2 ib = 20mS b22 = 1 mS

Test circuit for power gain at f = 200 MHz

60Q ZnF L
1

60Q

/.! = 3 turns; d = 1 mm; D = 6.5 mm
L2 = 2 turns; d = 1 mm; D = 6.5 mm
L3 = U = 20 turns 0.5 CuLs
on core B63310-K1-A12.3

CK = 1 .5 to 5 pF so that flL = 920
Ci = 6.5 to 1 8 pF

C2 = 9.5 to 20 pF

Cs
= 3to10pF
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AF106

Total perm, power dissipation

versus temperature

Ptot = f (T); Rth = parameter

mW
60

60

40

20

\
\

\
Uthx

\
1

hJA \
\

I

BO 100 °C

jaA

Collector cutoff current

versus temperature /Cbo
=

' (^amb)

-VCbo = 12V

_
'CB0

- VCBC -1ZV j

-+~T

50 100 °C

*"7amb

Collector current /c = f (Vbe)

-VCE = 5V
(common emitter configuration)

-1/;r

0,1 0,2 0,3 0,4 0,5 V

Collector current Iq - f Ub)

-Vce = 5V
(common emitter configuration)

-"c E
= 5 V /

100 {JA

—
-/»
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AF106

Output characteristics Ic = f (Vce);

/b = parameter

(common emitter configuration)

mA AF106
12

-80 60 ^^

1

<**—

—

— ——— — '—

h
''

1
/

V _ JO

I

V
40

L30

20

/B
= 10/IA-

'

1 1

10 V

Output characteristics Iq = f (Vce);

Vbe = parameter

(common emitter configuration)

mA AF106
12

/ 0A5V /WN
/

035V

-\! =
),25\

r=l
-

v
Ub *"

0,30V

—r—
5 10V—

"YCE

Optimum power gain Gpopt = f (fl

-VcE = 6V;-/c = 2mA
(common emitter configuration)
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1
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T
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t
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-k 2 mA 1
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|

!

10° 3 TO
1

5 10
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5 10
5
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Noise figure versus frequency
NF = f (f); -VCB = 12 V; -/c = 1 mA;
flg

= 60Q
(common base configuration)
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I 111 III

I
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/
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tjt

u
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10
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AF 106

Transition frequency

h = f Uc)'- Vce = parameter

MHZ
400

300

200

100

12V/ • 6> «"
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**
-*— WSE •3){

iv
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I
y\

(

1 2 3 4 5 6mA—^C

Small signal short circuit input

admittance Yiie

(common emitter configuration)

*11e
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immht j<££ = = --- s ^ "sr^F-BVwU"nj^7™.- —S^^S'v \i,,
33'^'" ^^-^ *« A
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—
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1
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10 20 30 ^=fflS

Small signal short circuit reverse

transfer admittance V^e
(common emitter configuration)

Small signal short circuit forward
transfer admittance V^ie

(common emitter configuration)
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"0,8
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=0,5n lA
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AF106

Small signal short circuit input

admittance Ynb
(common base configuration)

ms

20

I

-20

-W

-60
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-160
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Small signal short circuit reverse

transfer admittance V^b
(common base configuration)

^izb

i

-0,5

-1,5

/=40MHZv
IS' k
r v,

£e*^ ^ x100"
,

'

V'\ .

200

I A V

f
1

\
/

^
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5 (3,5 2 1 0,5 -/
c
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4
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C
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-0,5 0,5 mS
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Small signal short circuit forward
transfer admittance V2ib

(common base configuration)

mS
140

120

60

40

20

-20

-40

-60

-80

-100

v
cE~ 10V

,A •H
VJr,ZV

Hfe
^Tfe

Hoiw 10o|j N

2 ]0 V

'c
2n lA ir lA o; mu00

Small signal short circuit output
admittance /22b
(common emitter and base configuration)

2,0

1,0

"ff=200MHZ

Vrr = 111V
"CE •"'

f / - /- = «?rnA
'li

""'"

/ 100 MHz

I

-140 -120-100 -80 -60 -40 -20 20 mS -1,0 1,0mS

~-022
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PNP Germanium RF Transistor AF109R

for AGC input stages up to 260 MHz
AF 109 R is a germanium PNP RF mesa transistor in TO 72 case (18 A 4 DIN 41 876).

The terminals are electrically insulated from the case.

Type

AF109R

Ordering code

O60106-X109-R1

E B C

N
O,45

-13J5±i-

, «

W-H3
**~

254±H3

Approx. weight 0.35 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

"VCEO 15 V
-VCBO 20 V
-VEBo 0.3 V
-k 10 mA
h 11 mA
-h 1 mA
Tj 90 °C

^stg -30 to +75 °C

''tot 60 mW

ftthJA £750 K/W
fithJC £400 K/W

Static characteristics (Tamb = 25 °C)

-VCE
V

12
6

6

mA
-Is

HA
hFE

klh
"Vbe
mV

1.5

2

5

30
36
66

50{>20)
55
75

380 (320 to 430)
380 (320 to 430)
405 (360 to 450)
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AF109R

Static characteristics (Tamb = 25 °C)

Collector cutoff current (-VCB0 = 20 V)

Emitter cutoff current (-VEbo = 0.3 V)

Collector cutoff current (-VCE0 = 15 V)

^CBO 0.5 (<8) HA
4bo 0.5 (< 100) HA
^CEO <500 nA

Dynamic characteristics {Tamb = 25 °C)

Reverse transfer capacitance
(-/c = 1 mA; -VCE = 12 V; f = 450 kHz)

Operating point:

-Vcc = 12 V; REE = 1 kQ; f = 200 MHz
Power gain (-/c = 2 mA; RL = 920 Q)

Noise figure (-Jc = 2 mA; R
g
= 60 Q)

Adjustable amplification range (7E ^ 9 mA)
Interference voltage at operating point of

minimum cross modulation stability

-
Ci2e

Gpb
NF
Gpb

vint 1%

0.25

16.5 (>13)
4 (<4.8)

36

22

PF

dB
dB
dB

mW

Vint = 1% is the rms value of half the EMF (terminal voltage under matching condition)

of a 100% sine-wave modulated TV carrier with a generator impedance of 240 Q, which
causes 1% amplitude modulation on the signal carrier.

g11b = 24 mS
bub = —32 mS

g12b = "0.2 mS
bi2b = -0.1 6 mS

021b = - 1 2 mS
D2ib

= 35 mS
022b

- 0.2 mS
D22b = 1-6 mS

Test circuit for power gain at f = 200 MHz

60Q ZnF z
1

->rl

r%) /-ZOO MHZ

60Q

L-\ - 3 turns; d = 1 mm; dia = 6.5 mm
Z-2 = 2 turns; d = 1 mm; dia = 6.5 mm
L3 = U = 20 turns; 0.5 CuLs
on core B63310-K-1A12,3

CK = 1 .5 to 5 pF, so that fiL = 920 Q
C, = 6.5 to 1 8 pF

C2 = 9.5 to 20 pF

Cs = 3 to 1 pF
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AF109R

Total perm, power dissipation

versus temperature

Ptot
= f (7): "th

= parameter

mW
80

'tot

40

20

\
\

\
UtfUC

\
*

ihJA \

Input characteristic I% = f (Vbe)

-VCE =5V
(common emitter configuration)

200

160

120

80

40

-V CE-5V/

50 100°C 0,1 0,2 0,3 QA 0,5 V

—

V

BC

Collector current Ic = f Ub)

-Vce = 5V
(common emitter configuration)

4 8

-% =5V

100 200 fiA

Collector current /c = f (VBe)
-VCE = 5V
(common emitter configuration)

,

/
V
CE

=5V

/

/
/

S t

0,1 0,2 0,3 0,4 0,5 V

-"%
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AF109R

Output characteristics Iq = f (Vce);

(common emitter configuration)

I I

220

1

1

180

2W\)%Mi0

'/
I

ll'/
20

I

ft
'//

"
00

m 8 ]

fiO

- f

—
h 20,11A_

f

15 20V

"VCE

Output characteristics Ic = f (VCb);

/e
= parameter

IP^
(common base configuration)

10

-Ir.

10

9

7
/

*~
8

(
\
s 7

//

/ 6

llI
5

I

k

i
3

11/

/
s—

2

Mr -7
E
-1mA

I I

-0A -0,2 10V

•VC B

M>A

Collector cutoff current
versus temperature

/cBO = M7amb);-VcBO = 20V

_
/CB0

5

10
1

5

m°

5

m-1

Interference voltage Vint 1% = f (7C )

Power gain Gpb = f (/c)

f = 200 MHz; -IW = 12 V
Rv = 1 kQ; fiL = 0.9 kQ

my (common base configuration) hd

200 ,

, 1
,

1 1
1 , ,

, 20

Viral %

t 150

100

50

\
GP )

/

'

Vim1<%

/

I

\

-* 'amb

100°C 1 Z 3 4 5 6 7 8 9 mA—
"A;
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AF109R

Small signal short circuit input
admittancey11b
(common base configuration)

-Vfcc = 12 V; flEE = 1 kfl; f = 200 MHz

hi

-20

-30

-W

8-

tJ

b«

1

54
J

-/c^BfflA

i

V
2

*6 -

10 20 30 mS

••011!)

Small signal short circuit forward
transfer admittance /2ib
(common base configuration)

-Vfcc = 12 V; fiEE = 1 kO; f = 200 MHz

'2ib

30

k 2 J5

i

'<
3

1

1

.

V
7

c
45mA

b«

6

7!

\

\

f
1

-24 -20 -16 -12 -8 -k 4 m5

^210

Small signal short circuit reverse

transfer admittance yi2b

(common base configuration)

-Vfcc = 12 V; flEE = 1 kQ; f = 200 MHz

?12D

-/
c
=»iw

7

J{ 53

1,S

-3 OmS

Small signal short circuit output
admittance y22b
(common base configuration)

-Vfcc = 12 V; REE = 1 kfl; f = 200 MHz

'Z2D

1,5

1,0

0,5

TTT
III

III II 8

l| 2 ; *_56] 1,

-/p=15rna

i

1

J

1

1

|

•0120

10
1

5 10
2

5 10
3

5 10^8—^22b
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PNP Germanium RF Transistor AF139

for input stages, mixer and oscillator stages up to 860 MHz

AF 139 is a germanium PNP mesa transistor in TO 92 case (18 A 4 DIN 41 876). The leads

are electrically insulated from the case.

Type

AF139

Ordering code

Q60106-X139

E B C

X
DA5

-135*1- 5,2

254±«3

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (TamD = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

~^CEO
_VCBO
~^EB0
-k
h
-h

'stg

Ptot

RthJA

ftthJC

15

20
0.3

10

11

1

90
-30 to +75
60

^750
^400

V
V
V
mA
mA
mA
°C

°C

mW

K/W
K/W
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Static characteristics (Tamb = 25 °C)

AF139

-VCE
V mA

»FE
mV

12
6

6

1.5

2
5

30
36
66

50(>10)
55
75

380 (320 to 430)
380 (320 to 430)
405 (360 to 450)

Collector cutoff current (~VCso = 20 V)

Emitter cutoff current (-Vebo = 0.3 V)

Collector cutoff current (-Vceo ~ 1^ ^)

ICBO 0.5 (<8) LiA

heo 2(<100) nA
A;eo <500 HA

Dynamic characteristics (Tamb = 25 °C)

Operating point: -7C =1.5 mA; -VCe = 1 2 V.

Transition frequency (f = 100 MHz)
Feedback time constant (f = 2.5 MHz)

Max. frequency of oscillation fmax = y~ozr
17
fbb' " cb'c

Reverse transfer capacitance (f = 450 kHz)

Power gain

(f = 800 MHz; RL
= 1.4 kQ)

Power gain

(f = 900 MHz)
Feedback damping (f = 800 MHz)
Noise figure (f = 800 MHz; Rg = 60 Q)

Noise figure {f = 900 MHz; RL
= 0.5 kQ;

-VCE = 10 V; 7E = 2 mA)

rbb " Cb'c

'max

~Ci2e

Gpb
1 >

Gpb
—
^pbinv

nfV

NF

D

550
3

2.7

0.25

11 (>9)

9(>6.5)

23
7(<8.2)

7.5 (^9)

MHz
ps

GHz

pF

dB

dB
dB
dB

dB

Four-pole characteristics:

-/c = 1 ,5 mA; - VCF = 1 2 V; f = 200 MHz

g, ! b = 28 mS -g^ 2b = 0,06 mS
-b11b = 24mS -b12b = 0,16mS

-Ic = 1,5mA; -VCE = 12 V; f = 800 MHz

g11b = 7mS y 12b = 0,4mS
-b1u,= 11mS <P12b = -120°

-021b = 22 mS
b2 i b = 30mS

|y21b|= 14 mS
<P2 i b = 35°

g22b = 0,09 mS
b22b = 1 ,9 mS

922b = 0»5 mS
b22b = 7,5 mS

1) measured in circuit shown on page 106
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AF139

Test circuit for power gain and noise figure at f = 200 MHz

60Q ZnF z
1

^) /-ZOO MHZ

A D•C 2 1KQ

CK;

>r-T#

Ll> -Sr

ZnF±:

M60Q

Li = 3 turns; d = 1 mm; dia = 6.5 mm
L2 = 2 turns; d = 1 mm; dia = 6.5 mm
Z-3 = /L4 = 20 turns 0.5 CuLs
on core B63310-K1-A12.3

CK = 1 .5 to 5 pF so that RL = 920
Ct =6.5 to 18pF
C2 = 9.5 to 20 pF

Cs
= 3 to 10 pF

Test circuit for power gain and noise figure at f = 800 MHz

/?,~1,4ki2
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AF139

mw
80

Total perm, power dissipation

versus temperature
ptot

= f CD; Rth = parameter

"tot

40

20

\ \>
]

UtWC

\
R thJA

\

50 100°C

240

200

160

120

80

40

Input characteristic /B = f (VBe);

-Vce = 5V
(common emitter configuration)

I

1

-VCE=5V/

— r

0,1 02 0,3 0,4 0,5 V

Collector current Ic~f {Ib)'-

-VCe = 5V
(common emitter configuration)

-V
CE

=5V

100

-In

200 flA

Collector current Ic = f (Vbe>:

-VCE = 5V
(common emitter configuration)

-/,

^CE
=5V

0,1 0,2 0,3 0,4 0,5 V

-*-V,
BE
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AF139

Output characteristics Iq = t (Vce);

/B = parameter

(common emitter configuration)

-/r

II II

220 ,180

2<tb\ 200y.160

\\A/

_ 1//S
_ fel ____.

if///' 100

III/ ^'i
8
?

J/ ^---60

— to

- ±13
= 20^

^

15

-VCE

20 V

Output characteristics /c = f (Vcb);

/e
= parameter

(common base configuration)

mA

10

9

1 y
s

-~
8

If

( * 7

k
6

5

/

1 U

1
3

111/

' 2

1 ''
»-"

-7
E
-1mA

I I

-0A -0,2 10V

--V,CB

10
z

Collector cutoff current 7Cbo = ' (7"amb);

versus temperature
-VCBo = 20V

"/CBO

10
1

5

10°

5

50 100 °C

- Tamb

Transition frequency fj = f [Iq)'.

VCe = parameter

MHz
800

700

600

500

400

300

200

-%=12V

6V

3 4 5 mA
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AF139

1) Vint 1% is therms value of half the EMF
(terminal voltage under matching con-

dition) of a 100% sine wave modulated

TV-carrier at a generator impedance of

240 Q which causes a 1% amplitude

modulation on the signal carrier.

Interference voltage VM 1%1
> = f (/c)

Power gain Gpb = f(/C )

f = 200 MHz; -IW = 12 V; flv = 1 kQ;

RL
= 0.9 kQ (common base configuration)

mV dB

200

1

1 1 1 1 1 1 1 1—i
20

V,nt1%

150

100

50 I I
I I T\ I 1—VI—I

-10

Gpb

/
/
r

\
\
Y

V,nt1% .

i

\

1 Z 3 4 5 7

-zo

Power gain Gpb = f (Ic)

f = 800 MHz; -Vbatt = 12 V; Rv = 1 kQ
RL =1.4kQ
(common base configuration)

Power gain Gpb = f{Ic)

f = 500 MHz; -V^h = 12 V; ftv = 1 kQ
RL =1.4kQ
(common base configuration)

Gpb

Gpbii

-1Z

-2/t

Gpb

Gpbinv

1

Gpb

C\i

^
/
/

10
/

10

\

\
\

?n \

8 mA
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AF139

mS
70

E0

50

bm 40

I 20

10

-10

-20

-30

-40

-50

-60

-70

-80

Small signal short circuit input
admittance ynb ; -VCB = 12 V
(common base configuration)

measuring plane 5 mm below case bottom

-\^l V

-/
f o.>mA

1,0.^soor"IHZl
,5

2

f-« MHz

3, 5.

-MH
\ koom Hz loor-1HZ,£ <•

«==— V
CffS

v-

40 60 80

'9m

100mS

Small signal circuit reverse transfer
admittance y12b, -Vcb = 12 V
(common base configuration)

measuring plane 5 mm below case bottom

"126

-0,2

-0,3

-0,4

"0,5

^CB= 12V

M00MHZ

?nnMHZ-

400r

800MH^/

1Hzv

1,5

-/q= 0,5mA

-0,3 0,2

-#1Zb

0,1fflS

mS
100

Small signal short circuit forward transfer

admittance y2ib.'
_VCb = 12 V

(common base configuration)

measuring plane 5 mm below case bottom

"21b
60

40

20

-20

-40

-60

| |

-V-12V

' 00MH? L_znnMH7 N
s\ 400MHz

/A4UMHz^

-/
c
=3,5mA 2,0 1,5 1,0 0,5

iu-

-100 -80 -40 -20

*~9z\b

20mS

Small signal short circuit output
admittance y22. 4 = 1-5 mA
(common emitter, base configuration)

measuring plane 5 mm below case bottom

*22b

1 1 1 1

-/
c
= 1,5mA

f=£ il-
/. = 3 Rtr A;i

-7
c
=£i,5rnA

i I
1

1

-Vn*V-V S\/ \ ij

'

/, 00m i

i00MH

^ioo'mHz-

1 1 1

0,5 1,5 mS

~-9lZb
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AF139

Power gain versus frequency

Gpbop. = f (f): -k = 1.5 mA; -VCE = 12 V
(common base configuration)

Noise figure versus frequency NF = f (f)

-VCE =12V
-/c =1.5mA;Rg = 60

GpD opt

i

Wit ^01

20

5 10" 5 10 MHZ

III
I i inn i iiii

— Average value

—— Scattering limit

III

V L_^lLZ

\ 2_
tt

II ill

-*-/
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PNP Germanium RF Transistor AF239

for UHF input stages up to 900 MHz
AF 239 is a germanium PNP mesa transistor in TO 72 case (18 A 4 DIN 41 876). The leads

are electrically insulated from the case.

Type

AF239

Ordering code

Q60106-X239

E B C

X
OA5

135±1—^5.2^3 I—
254±U3

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (7amb = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

-Vceo
-Vces

""Vebo

h

^stg

^tot

ftthJA

fithJC

15

20
0.3

10
11

1

90
-30 to +75
60

£750
£400

V
V
V
mA
mA
mA
°C

°C

mW

K/W
K/W

Static characteristics (Tamb = 25 °C)

For the operating point, the following data applies:

"VCE
V

"'c
mA

-'b
HA

&FE

/C/7B

-Vbe
mV

10
5

2
5

40
120

50(>10)
42

350
400

Collector cutoff current

Collector cutoff current

Emitter cutoff current

(-Vces = 20V)

(-Vceo = 15V)
(-VEBo = 0.3V)

~h£S 0.5 (<8)

~4ceo <500
~^EB0 <100

nA
nA
^A
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AF239

Dynamic characteristics (Tamb = 25 °C)

Transitionfrequency(-/c=2mA;-VcE =10V;f=100MHz) fT

Reverse transfer capacitance

(-/c = 2 mA; -VCE = 10 V; f = 450 kHz) -C12e

Operating point: -Ic = 2 mA; -VCb = 10 V
Power gain (common base configuration)

(f = 800 MHz; RL = 500 Q)

(f = 800 MHz; RL
= 2 kQ)

(f = 900 MHz; RL = 500 Q)

(f = 900 MHz; RL = 2 kQ)

Noise figure

(f = 800 MHz; Rg = 60 Q)

(f = 900 MHz; Rg = 60 Q)

Gpb
Gpb
Gpb

Gpb

NF
NF

700

0.23

11.5 (>9)

14.5 (> 11.5)

10.5(^8.5)

12.5

5«6)
6«7)

MHz

PF

dB
dB
dB
dB

dB
dB

Four-pole characteristics (-/c = 2 mA ;
~vce = 10 v ; measuring plane 5 mm below case

bottom) f = 200 MHz

gn b = 45mS
-bub =29mS

yi2bl=0,09mS
<P12b =-90°

|y 2ib|=52mS
(P21b = 135°

g22b = 0,05 ms
b22b = 1 ,6 mS

f = 800 MHz
Sfnb = 2mS

-b11b = 17,5 mS
y12b j

= 0,38 ms
<Pi 2b = -100°

|y21b|=20mS
(p 21b = 37°

922b = 0,5 mS
b22b = 6,3 mS

Test circuit for power gain and noise figure at / = 800 MHz

decoupler

£——I fl L=2k£l
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AF239

Total perm, power dissipation

versus temperature
Pun = f(0;Rtn~ parameter

mw
ou

''tot

ii

\ \\

v

'

\ \

40 \ \#thJC

V \
1 hJA \ \

>J
90 V

\

\ \^
A
\\
^

BO 100°C

Collector cutoff current

versus temperature /cbo = ' (Tamb)

-Vcbo = 20V
(lb

Mf

5

fCBO

100 'C

"^amb

Collector current I^-f Ub)
VCe = parameter
(common emitter configuration)

10

5V

8

6

-1/
CE-10v/ 2V

i)

2

n

0,1 0,2 0,3 0,4mA

Collector current Ic = f (Vbe)

Vce = parameter
(common emitter configuration)

mA
10

"/r

I

2V

-V

V
DE-JV/

[
f

//

—^>
f

0,1 0,2 0,3 0,4 0,5V—
--^be
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AF239

Output characteristics Iq = 1 (Vce);

/B = parameter

(common emitter configuration)

mA
10

40 ]/
i

300
i

, 250

^ 220

i

200

'180

%
K 1

140

IIIw '/
' \l

100

:

-60

4 1^

-1 ]"Z0/lA

<~

20 V

Output characteristics /c = f (Vcb);

/E = parameter

(common base configuration)

^ - Q

I'm- -8

/£/^ 6

jj^r^ 5

J# *

K^ 3

1/ 2

Wr -/
E=1mA

Ijr
-0,4 -0,2 10V

—
-VCE

Transition frequency fj = f (/c);

-VCE = 10V,f = 100MHz

MHZ

800

400

200

-VCE =10V

2 4 6mA—--/
c

Power gain Gpb = f (/c)

f = 500MHz;-Vbatt = 10V;

Rv = 1kQ;ftL = 2kQ
(common base configuration)

Gpi,

LU

/
//

-10 \
\

\
\

\
\

2 4 imA
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AF239

Power gain Gpb = ff/C )

f = 800 MHz; -V^n = 10 V; Rv = 1 kQ;

RL = 500 Q
(common base configuration)

Power gain Gpb = f [Ic )

f = 800 MHz; -1^ = 10 V
Rv = 1 kQ; RL = 2 kQ
(common base configuration)

Jpti

10

-10

?n

5pD

10

-10

I

I

-?n HI
2 4 6 8 mA—

~-'c

Noise figure versus frequency NF = f[f)

-VCB = 10V;
-In = 2 mA; R„ = 60 Q

«F

-5;:
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AF239

Small signal short circuit input

admittance y11b ; -VCb = 10 Y
(common base configuration)

measuring plane 5 mm below case bottom

mS

*ni»

-20

-40

-60

-80

-100

-120

-/
c=1mA\^

J300 MHZ

SIMMHz-

2mA

400Mrz\
r^>

0MHz

"VCB"10V

Small signal circuit reverse transfer

admittance yi 2b.
_
Vcb = 10 V

(common base configuration)

measuring plane 5 mm below case bottom

"12b

20 40 60 80mS—
-*~011b

mS

0,3

02

0,1

-op

-0,2

-0,3

-0,4

-0,5

-Ifc-IOY

1 ]0MHzf
I /

DOMH7'21

^OMHz^_L

800MHz^nvy

^znw.
-k -1mA

0,3 -0,2 -0,1 0,1 0,2 0,3 mS

*-9vb

Small signal short circuit forward transfei

admittance y2ib; -vcb =10V
(common base configuration)

measuring plane 5 mm below case bottom

*21b

100

80

60

20

% 10V

4mA

2mA
\9r

40

0MHZ

A

)MHZ/

S/ionMHz\ ^ImA

80( 'MHZ

-60 -40 -20 20 mS

- 9m

Small signal short circuit output

admittance Y22b; ~VCb = 10 V
(common base configuration)

measuring plane 5 mm below case bottom

mS
9

&22b 8
i

I 7

6

5

4

3

2

1

--v
CB =iov

00*

-J
rr mA/VV

I 1H =rr=ioo mhz

0,1 0,2 0,3 0,4 0,5 0,6 m5
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PNP Germanium RF Transistor AF239S

for output, mixer, and oscillator stages up to 900 MHz

AF 239 S is a germanium PNP mesa transistor in TO 72 case (18 A 4 DIN 41 876). The leads

are electrically insulated from the case.

Type

AF 239 S

Ordering code

Q62701-F51

E B C

X
OA5

-13,5±l- 5.2,

Case

254i«3

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb S 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

~Vceo
~"Vces

-VEB0
-k
k
-h

^stg

RthJA

ftthJC

15

20
0.3

10
11

1

90
-30 to +75
60

^750
^400

V
V
V
mA
mA
mA
°C

°C

mW

K/W
K/W
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AF 239 S

Static characteristics (Tamb = 25 °C)

-VCE
V mA

»FE -^be
mV

10
5

2

5

40
110

50(>10)
45

350
400

Collector cutoff current (-Vces = 20 V)

Collector cutoff current (-Vceo = 1 5 V)

Emitter cutoff current (-Vebo = 0-3 V)

~A:es 0.5 (<8) ixA

~A:eo <500 HA

~^EB0 <100 HA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency(-/c= 2mA; -VCE =10V;f=100MHz) h
Reverse transfer capacitance

(-/c = 2 mA; -VCE = 10 V; f = 450 kHz) -C12e

Power gain

Operating point: -Ic = 2 mA; -VCe = 10 V
(f = 800 MHz; ftL = 500 Q)

(f = 800 MHz; RL = 2 kQ)

(f = 900 MHz; RL = 500 Q)

Noise figure

(f = 800 MHz; fi
g
= 60 Q)

(f = 900 MHz; R
g
= 60 Q)

»pb

»pb

'pb

NF
NF

780 MHz

0.2 PF

12.5

15(>12.5)
12

dB
dB
dB

<5
<6

dB
dB

Test circuit for power gain and noise figure at f = 800 MHz

fi|_=2kQ
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AF239S

mW

Total perm, power dissipation

versus temperature Ptot
= f (7);

ftth
= parameter

''tot

40

20

\\

\^thJC

R hJA

100°C

rlA

Collector cutoff current
versus temperature /Cbo = ' (Tamb)-'

-Vcao = 20V

'CBO

5

m1

5

in

5

irr
1

— r "*"/amb

Collector current Ic = fVb)

VCe = parameter

(common emitter configuration)

mA
10

5V

-vCE-10v/ 2V

/
/

/

//
V

Collector current Ic = f (VBe)
Vce = parameter

(common emitter configuration)

mA
10

I

2V
1

-v
CE

-10V /

/
,

f

//

\

—

-

>
f

0,1 0,2 0,3 0,4mA—

—

/b

0,1 0,2 0,3 0,4 0,5V

—"BE
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AF239S

Output characteristics Ic~f (Vce)

/B = parameter

(common emitter configuration)

40 )/ 1

300

, 250

/ 220

200

•180

-- 1

140

» \l

100

-60

4]^

.-/r,
= 2 0/UA ^l£_—

>

Output characteristics Ic = f (Vcb);

/e
= parameter

(common base configuration)

mA

10

r/
/

s*
9

£
/

•""

8

/ f ' 7

h/
6

I
5

'// L,

3

1 y
/

**"

2

h^
'-

-7
E
-1mA

I I

20 V -0> -0,2 10V

"*-% --V,CB
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PNP Germanium RF Transistor AF240

for mixer and oscillator stages up to 900 MHz
AF 240 is a germanium PNP mesa transistor in TO 72 case (18 A 4 DIN 41 876). The leads

are electrically insulated from the case.

Type

AF240

Ordering code

Q60106-X240

E B C

X
OA5

-13,5tl- 5,2,

2S4±H3

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^45°C)

Thermal resistance

Junction to ambient air

Junction to case

~^CEO
"Vces

~^EBO
-k
h
-h

'stg

Ptot

fyhJA
RthJC

15

20
0.3

10
11

1

90
-30 to +75
60

^750
^400

V
V
V
mA
mA
mA
°C

°C

mW

K/W
K/W
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AF240

Static characteristics (7"amb = 25 °C)

"V^CE -/c -4 bFE "Vbe
V mA HA Idh mV

10 2 80 25(>10) 370

Collector cutoff current (-VCes = 20 V) ~^CES 0.5 (<8) HA
Collector cutoff current (-Vceo = 1 5 V) ~A:eo <500 |j,A

Emitter cutoff current (~V^B0 = 0.3 V) ~4bo <100 nA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-/c = 2 mA; -VCE = 10 V; f = 100 MHz) h 500 MHz
Reverse transfer capacitance

(-/c = 1 mA; -VCE = 10 V; f = 1 MHz, ~Ci2e 0.26 PF

Power gain

(-/c = 2 mA; -VCE = 10 V; f = 800 MHz;
RL = 2 kQ) Gpb 13 dB

Power gain

(-/c = 2 mA; -VCE = 10 V; f = 800 MHz;

RL
= 500 Q) Gpb 11 dB

Noise figure

(-/c = 2 mA; -VCE = 10 V; f = 800 MHz;
R
g
= 60 Q) NF 6.5 dB

(-/c = 2 mA; -VCE = 10 V; f = 200 MHz;

R
g
= 60 Q) NF 3 dB

Four-pole characteristics (measured at a spacing of 1 mm)

Operating point: -Ic = 3 mA; -VCE = 10 V;

f = 800 MHz:

8hib = 4-8 mS
Diib = -25 mS

f = 400 MHz:

Shib = 30 mS
b 11b = -46 mS

I y 1 2b I

== 0,31 mS
cp 12b = -108°

|y12b|=0,25mS
<P 12b = -90°

|y 2 i b |= 22 mS
<P 21b = 25°

|V2ibl=51 mS
<P 2 ib = 85°

922b = 0,5 mS
b22b = 5,2 mS

ff22b
= 0,2 mS

°22b = 2,5 mS
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AF240

Total perm, power dissipation

versus temperature Ptot = W);
fith

= parameter

mw

^tot
A

60

40

20

\

\%JC

* hJA

100 °c

Output characteristics /c = f (Vce);

IB = parameter

500 wo
WO
r 350

30C

25C

11\

m
-180

1R0

1M

Mr »-
-1/

V •100

30.

30r'
'

Ml

Y -/g=20jlA

r 1 1 1

15V

— "Vr.

<1A

Collector cutoff current
versus temperature

^CBO = nTamb);-VcBO = 20V

CB0

5

m1

5

1(1°

5

m-1

Transition frequency fj = f (Iq)

-Vce = parameter; f = 100 MHz

MHZ

ft 700

i

600

500

400

300

ZOO

100

'CE

=
10\

bV >

1 2 3

"'amb

5 6mA
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PNP Germanium UHF Transistor AF279S

for input stages up to 900 MHz
AF 279 S is a germanium PNP UHF planar transistor with passivated surface in low-

capacitance 50 B 3 DIN 41867 plastic package similar to T0 119. This transistor is particularly

intended for use in low-noise regulated input stages up to 900 MHz in diode-tuned tuners.

Type

AF 279 S

Ordering code 6 ±0,1 0,5

Q62701-F87
25±0,2

f
s

0,9»0,16±0,02 r
Approx. weight 0.25 g

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

~^CE0 15 V
~VCES 20 V
~Vebo 0.3 V

~k 10 mA
k 11 mA
~h 1 mA
Tj 90 °C

^stg -30 to +75 °C

Ptot 60 mW

MhJA ^600 K/W
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AF279S

Static characteristics (Tamb = 25 °C)

-VCE
V mA (J.A

»FE "V^BE

mV

10
5

2

5

40
110

50(<10)
45

350
400

Collector cutoff <

Collector cutoff (

Emitter cutoff cu

current (-VCes = 20 V)

current (-VCeo = 1 5 V)

rrent(-VEBO = 0.3V)

~^CES

"~^EBO

1 (<15)

<500
<100

HA

^A

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 2 mA; -VCE = 10 V; f = 100 MHz)
Collector base capacitance (-Vcb = 10 V; f = 1 MHz)
Power gain

(-ic = 2mA;-VcE = 10V;f=800MHz;RL = 2kQ)

(-/c = 2mA;-VCE = 10V;f=900MHz;flL
= 500Q)

Noise figure (-/c = 2 mA; -VCe = 1° V;

f = 800MHz;R
g
= 60Q)»

~Ccbo

Gpb

Gpb

NF

820
0.4

20
12

<4.5

MHZ
PF

dB
dB

dB

Four-pole characteristics:

-Ic = 2 mA; -VCE = 10 V; f = 800 MHz (measured at a spacing of 1.5 mm)

gi 1b = 23 mS
-b 11b = 33 mS

|Vi2bl = 0,6 mS
<Pi2b = -90°

l/2ibl
= 38 mS

<P21b = 75°
Sf22b = 0,3 mS
b22b = 2,5 mS

Test circuit for power gain and noise figure at f = 800 MHz

126



PNP Germanium UHF Transistor AF280S

for mixer and oscillator circuits up to 900 MHz
AF 280 S is a germanium PNP UHF planar transistor with passivated surface in low-

capacitance 50 B 3 DIN 41 867 plastic package similar to T0 119. This transistor is particularly

intended for use in mixer and oscillator circuits up to 900 MHz in diode tuned tuners.

6-0.1 0,5

Type

AF 280 S

Ordering code

Q62701-F88

25±0,2

If
x

n.9«o,i6±o,o2 ""1

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

"VCEO 15 V
"VCES 20 V

~^EBO 0.3 V

~k 10 mA
h 11 mA
-I* 1 mA
7j 90 °C

^stg -30 to +75 °C

Ptot 60 mW

MhJA £600 K/W

Static characteristics (Tamb = 25 °C)

-VCE
V mA ma

»FE "Vbe
mV

10 2 80 25 (>8) 370

Collector cutoff current (-Vces = 20V) ~A:es 1 «15) ^A

Collector cutoff current (-Vceo=15V) ~A:eo <500 [iA

Emitter cutoff current (-Vebo = 0.3V) ~^ebo <100 iiA
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AF280S

Dynamic characteristics (Tamb
= 25 °C)

Transition frequency (-ic = 2 mA; -VCE = 10 V;

f = 100 MHz)
Collector-base capacitance

(-VCB = 10V;f=1MHz)
Power gain

(-/c = 2 mA; -VC£ = 10 V; f = 800 MHz;
RL = 2 kQ)

Power gain

(-/c = 2 mA; -VCE = 10 V; f = 800 MHz;
RL = 500 Q)

Noise figure

(-/c = 2 mA; -VCE = 10 V; f = 800 MHz;
R
g
= 60 Q)

(-/c = 2 mA; -VCe = 10 V; f = 200 MHz;
Ra = 60 Q)

h

~CcB0

Gpb

Gpb

NF

NF

550

0.42

16.5

14.5

6

2.6

MHz

PF

dB

dB

dB

dB

Four-pole characteristics:

-Ic = 3 mA; -Vqe = 10 V (measured at a spacing of 1.5 mm)
f = 200 MHz:

I
yi2b| = 0,15mS |y 2 ib| = 88mS
cpi2b = -90° <p 21b = l44°

g 11b = 94 mS
-b 11b = 32 mS
r = 800 MHz:

g11b = 22mS
-bllb = 46 mS

Vl2b| = 0-6 mS
<Pi2b = -100°

|y 21b |

= 37mS
<P21b =48°

g22b = 0,02 mS
b22b = 0,6 mS

922b
= 0,5 mS

D22b = 3 mS

Test circuit for power gain and noise figure atf = 800 MHz

Line with

decoupler

/? L=2 kQ

60ft

(receiver)
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PIMP Germanium UHF Transistor AF289

AF 289 is a germanium PNP UHF planar transistor with passivated surface in low-capacitance

50 B 3 DIN 41 867 plastic package similar to TO 119. This transistor is particularly intended

for use in low-noise regulated input stages up to 950 MHz in diode-tuned tuners.

Type

AF289

Ordering code

Q62701-F92

6to,i, 0,5

25±o,2

0,9*0,16±0,02 1

Approx. weight 0.25 g Dimensions in mm

.

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

~Vceo
~Vcbo
"Vebo

-h
h

'stg

Ptot

*thJA

15

20
0.3

10
11

1

96
-30 to +75
60

<600

V
V
V
mA
mA
mA
°C

°C

mW

K/W
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AF289

Static characteristics (Tamb = 25 °C)

DC current gain

(-/c = 2 mA; -VCE = 10 V)

Collector cutoff current

(-Vcbo = 20V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 3 mA; -VC£ = 10 V; f = 100 MHz)

Reverse transfer capacitance
(-V/CE = 1V;f = 1MHz)
Collector-base capacitance

(-VcB = 10V;f = 1lv1Hz)

Power gain

(-/c = 3 mA; -VCB = 10 V; f = 800 MHz;
RL = 2 kQ)

Power gain

(-/c = 3 mA; -VCb = 10 V; f = 800 MHz;
RL = 500 kQ)

Collector current for max. power gain

(Vcc = 12V;Rcc = 1ka-
f = 800 MHz)
Noise figure

(-/c = 3 mA; -VCB = 10 V; f = 800 MHz;
fig = 60 Q)

Min. interference voltage 1 '

(-Vcc = 12 V; ficc = 1 kQ;

fM = 200 MHz; Rg = 75 Q
RL

= 900 Q)

Ife

^CBO

Ci2b

-c,CBO

'pb

»pb

CGpbmax

NF

^int1%

30(>12)

<15

950
50

0.4

19

12.5

>3

3.4 (<4.5)

20

\iA

MHz
fF

PF

dB

dB

mA

dB

mV

1) Vjnt 1% is the rms value of half the EMF of a 100% sine-wave modulated TV carrier with a generator resistance

of 75 Q which causes 1% amplitude modulation on the signal carrier.

130



PNP Germanium RF Transistor AF379

for large signal applications up to 900 MHz
AF 379 is a PNP germanium planar RF transistor in 50 B 3 DIN 41 867 plastic package

similar to TO 119. The transistor is particularly intended for non-regulated input stages of

low cross modulation for use in TV tuners.

Type

AF379

Ordering code

Q62701-F72

j>± Hi 0,5

as
j
5±o,2

25±0.2

0.9x0.16*0.02
1

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage ~Vceo 13 V
Collector-emitter voltage (RBE^500 Q) ~Vcer 20 V

Emitter-base voltage ~^EBO 0.3 V

Collector current -k 20 mA
Emitter current h 20 mA
Junction temperature Tj 90 °C

Storage temperature range ^stg
-30 to +75 °C

Total power dissipation (Tamb^45°C)
1)

Ptot 100 mW

Thermal resistance

Junction to case *thJC ^450 K/W

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(-/c = 500 jiA)

(-/c = 100 [iA; RBE = 500 G)

Emitter-base breakdown voltage

(7E = 100 jiA)

Collector cutoff current

(-Vcb = 20V)
DC current gain

(-/c = 8 mA; -VCE = 8 V)

~V(BR)CEO
-
V(BR)CER

>13
>20

V
V

~V(BR)EBO >0.3 V

~^CBO <15 HA

A»FE 80(>25) -

1) Heat dissipation via the soldered joint of the built-in collector
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AF379

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 8 mA; -VCE = 8 V; f = 100 MHz)
Output capacitance

(-VCB = 8V;f = 1MHz)
Noise figure

(-/c = 2 mA; -VCe = 10 V; f = 200 MHz);

R
g
= 60 Q)

(-Ic = 8 mA; -VCE = 8 V; f = 800 MHz;
Rg = 60 Q)

Interference voltage 1 '

(-/c = 8 mA; -VCE = 8 V; f = 200 MHz;
R
g
= 60 Q)

Power gain

(-/c = 8 mA; -VC£ = 8 V; f = 800 MHz;
fi
g
= 60 Q; RL = 2 kQ)

fj

C b

NF

NF

Vint1%

Gpb

1250

0.6

2.5

5

250

18

MHz

PF

dB

dB

mV

dB

Transition frequency fT = f {Ic )

MHz

't 1200

1000

800

600

400

200

2 4 6 8 10 12 KmA

^-/c

1) Vjnt 1% is the rms value of the EMF of a 100% sine-wave modulated TV carrier with a generator resistance of 60 Q
which causes 1% amplitude modulation on the signal carrier.
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PNP Transistors for Switching Applications ASY48
ASY70

ASY 48 and ASY 70 are alloyed germanium PNP transistors in 1 A 3 DIN 41 871 case

(similar to TO 1). The leads are electrically insulated from the case. The collector terminal

is marked by a red dot at the edge of the case. The transitors are particularly suitable for

switching applications.

c
o>
35
»

(0
c

o
z

Type Ordering code

ASY481 > Q60118-Y82
ASY 48 IV Q60118-Y48-D
ASY 48 V Q60118-Y48-E

ASY 48 VI Q60118-Y48-F

ASY 701 > Q60118-Y81
ASY 70 IV Q60118-Y70-D
ASY 70 V Q60118-Y70-E

ASY 70 VI Q60118-Y70-F
Heat sink Q62901-B1

Approx. weight 1 g

E C B

Dimensions in mm •

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (VBE S0.2 V)

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase = 45 °C)

~Vceo
-
Vcev

~^CBO
~Vebo

-k
-h

'stg

Ptot

ASY 48

45
64
64
16
300
60
90
-55 to +75
900

ASY 70

30
32
32
16
300
60
90
-55 to +75
900

V
V
V
V
mA
mA
°C

°C

mW

RthJA

flthJC

^300
=£50

^300
^50

K/W
K/W

Thermal resistance

Junction to ambient air

Junction to case

Static characteristics (Tamb = 25 °C)

Collector cutoff current (-Vcbo = 10 V)

Collector cutoff current (~VCbo = 32 v)

Collector cutoff current (-VCB0 = 64 V)

Emitter cutoff current (-VEB0 = 5V)

Emitter cutoff current (-VEBo = 1 6 V)

Collector cutoff current

(-Vcev = 32V;VBe^0.2V)
(-Vcev = 64V;Vbe ^0.2V)
Collector-emitter saturation voltage

(Ic = 300 mA; IB = 1 5 mA)

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a

current amplification group just available from stock will be delivered.

ASY 48 ASY 70

~^CBO

~^CBO

~/cBO

~^EB0

~^EBO

<10

6(<18)

4(<18)

3(<10)
5(<18)

3

4(<18)

nA
»A
u.A

HA
u.A

~^CEV

~^CEV 6(<18)
5(<18) ^A

^A

"VcEsat 0.15(<0.25) 0.15(<0.25) V
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Static characteristics (7"amb = 25 °C)

The transistors are grouped according to the DC
are marked by Roman numerals.

ASY48
ASY70

current gain riFE at -Ic = 100 mA and

r»FE group IV V VI

mA
-VC E
V

»FE >>FE

Idh
»FE

Idh
"Vbe
V

2

100
300

0.5

0.5

0.5

47
45 (30 to 60)

35

79
75 (50 to 100)

58

114
110 (75 to 150)

86

0.13(<0.20)

0.32(<0.55)
0.44 (< 0.80)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency -Ic = 5 mA; -VCE = 5 V fj

Base intrinsic resistance

Collector-base capacitance -VCB0 = 5 V
Switching times

Current selection

Operating point: -Ic = 100 mA;
U = 1 .5 to 3; a = 1 to 2;

-Vcc=10V
Voltage selection

Operating point: -Ic = 100 mA;
-Vbbei=4V;Vbbe2 = 1V;
f?BB = 100 Q

Total perm, power dissipation

versus temperature Ptot
= f(7);

ftth
= parameter

W ASY 48, ASY 70
1,0

I

0,8

0,6

0£

0,2

?thJC

V hJH |\

>*jhJA

100°C

ASY 48 ASY 70

h 1.2 1.5 MHz
rbb' 75(<200) 75(<200) Q
OcBO 25 (<40) 25 (<40) PF

*on 3.5(<10) 3.5(<10) US

ts 1.1 (<3) 1.1 (<3) |IS

ff 2.1 «7) 2.1 (<7) p.S

'on 0.25 (<1) 0.15 (<1) |iS

ts 1.3(<2.5) 1.3 (< 2.5) |IS

U 0.5 (< 1.5) 0.5 (< 1.5) (J.S

Permissible pulse load
rthJC = f (t) v = parameter

AhJC

ASY 48. ASY 70
ip2 .

| l M| |

_rm

5
t ^i.

<' : ^ i
. 0,2 _--'^' J

5

-o,iE:==E::Ep^=E:==|;
—

0.D5 '-'•**

W~ |

II //^
I

D
°M -''<£ t

r
^;z^~EE==EE==| :

-QJQ5: ?"—

^

4-

_> T

10-1
' T

in
-2 yn i ilili 1 1 in J lilililJ Mill i

W5 W1

* 10"3 10'2 10~1 10° S

1) Heatsinkaluminum 12.5 cm 2 x 2 mm
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NPN Silicon Transistors BC107
BC108
BC109

BC 107, BC 108, and BC 109 are epitaxial NPN silicon planar transistors in T0 18 metal case

(18 A 3 DIN 41 876). The collector is electrically connected to the case.

The transistors are particularly suitable for use in AF input and driver stages.

Type Ordering code

BC107 1 > Q62702-C680
BC 1 07 A Q60203-X107-A
BC 107 B Q60203-X107-B

BC108 1 > Q60203-X108
BC 1 08 A Q60203-X108-A
BC 1 08 B Q60203-X108-B
BC 1 08 C Q60203-X108-C

BC109 1 > Q60203-X109
BC 109 B Q60203-X109-B
BC 1 09 C Q60203-X109-C

E B C

00,45 +

-1— ' -H
—— 13.5+1 —

^

"-0,3

t

Approx. weight 0.3 g

2,54±0,3

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

Junction to case

Vces

Vceo

^EBO

'c

'b

'stg

Ptot

RthJA

flthJC

BC107

50
45
6
100
200
50
175

300

^500
^200

BC108

30 30
20 20
5 5

100 50
200
50 5

175 175
-55 to +175
300 I 300

BC109

S500
^200

^500
^200

V
V
V
mA
mA
mA
°C

°C

mW

K/W
K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BC107
BC 108
BC 109

Static characteristics {Tamb = 25 °C). The transistors are grouped according to the DC current

gain A»FE and marked by A, B, C. At VCE = 5 V and the collector currents indicated below
the following static characteristics apply:

rjFE group A B C

Type BC107
BC108

BC107
BC108
BC109

BC108
BC109

'c

mA
/»FE A»fe »FE

Idh

0.01

2
1002)

90
170 (120 to 220)
120

150
290 (180 to 460)
2002)

270
500 (380 to 800)
4002 >

BC 107 BC 108 BC 109

k
mA

Vbe

V
k
mA mA

VC Esat 1)

V
^BEsat

1 '

V

0.1

2
1002 >

0.55

0.62 (0.55 to 0.7)

0.832 >

10

1002)

0.5

5

0.07 (<0.2)

0.2 (<0.6)2)

0.73(<0.83)

0.87 (< 1.05)2)

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vces = 50 V)

Collector cutoff current

(VCes = 30V)
Collector cutoff current

(VCES = 50V;7amb = 125 C)

Collector cutoff current

(VCES = 30V;ramb = 125°C)
Emitter-base breakdown
voltage (7EB0 = 1 uA)

Collector-emitter break-

down voltage

(/CE0 = 2 mA)

:) BC107 BC108 BC109

^CES 0.2(<15) - - nA

kts
- 0.2(<15) 0.2(<15) nA

k£S 0.2 (<4) - - \xA

k^s
- 0.2 (<4) 0.2 (<4) M.A

^(BR)EBO >6 >5 >5 V

^(BR)CEO >45 >20 >20 V

1

)

The transistor is overloaded to such an extent that the DC current gain decreases to r»FE = 20
2) These values do not apply to BC 1 09.
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BC107
BC108
BC109

Dynamic characteristics (Tamb = 25°C)

Transition frequency

(7C = 0.5 mA; VCE = 3 V) fT

Transition frequency

(7C = 10 mA;
VCE = 5 V; f = 100 MHz) fT

Collector-base capacitance

(VCBO = 10V;f = 1MHz) CCBo
Emitter-base capacitance

(VEB0 = 0.5 V; f = 1 MHz) CEBo

Noise figure (Ic = 0.2 mA;
VCE = 5 V; fig = 2 kQ;

Af = 30 Hz to 15 kHz) NF
Noise figure (Ic = 0.2 mA
VCE = 5 V; fig = 2 kQ,

f = 1 kHz; A f = 200 Hz) NF

BC107 BC108 BC109

85 85 85 MHz

250(>150) 250 (> 150) 300 (<150) MHz

3.5 (< 6) 3.5 (<6) 3.5 (< 6) pF

8 8 8 PF

- - <4 dB

2(<10) 2(<10) <4 dB

Dynamic characteristics (Tamb = 25 °C)

7C = 2 mA; VCE = 5 V; f = 1 kHz

/7FE group A B C

Type BC107
BC108

BC107
BC108
BC109

BC108
BC109

f»12e

r»21e

^22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2

330
30(<60)

8.7 (6 to 1 6)

3

600
60(<110)

kQ
10"4

US
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BC107
BC108
BC109

Total perm, power dissipation

versus temperature

Ptot
=

f {T); Rth = parameter

W BC107. BC108. BC109

Permissible pulse load

/thjc = ' (t); v= parameter

0,4

Pm
' tot

a 0,3

0,2 ^thir

thJA

0,1

n

100 200°C

BC107. BC108. BC109

10" ° 10"° 10"" 10"° 10" 2
10"

1
10° 10

1

s—/•

mA

10
2

5

Collector current Ic = f (VBE)

Vce = 5 V (common emitter configuration)

BC107. BC108. BC109
-/-
F=

jf—
'

.

1

1

/
/]

/ //

V //

25
'

Z
l 1

—

f

»/
1

100Tit re-
It
11 /h
1 f

1

1
1

.

._ Scattering li

I

atTamb=2

nit ,

5°C/

1

J

*-
1 1

1

-ft— —1-

/

/ 1

/ , 1

/ . / 1

/ 1

i

\

I / 1

Input characteristic /b = f (VBE)

VCE = 5 V (common emitter configuration)

BC107, BC108. BC109

0,5 — %
1,0 V

10
2

5

10
1

5

10°

4
/

/

/
f

H
/

/

/

i

1

0,5 1,0 V

-Vbe
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BC107
BC108
BC109

Output characteristics

h =
f (^ce); h = parameter

(common emitter configuration)

^lA BC107. BC108. BC109

uuu
<t,o' UA "1

— 3 5<uA

3,0 ,UA

600
9
,5/1

2,C

A

—

ilA

r

400
1,5* A

r—
1

1,0 <U.A

200
I I

k =0
'
5 MA

n

4

VCE

5V

Output characteristics

^c
=

' (^ce); Vbe = parameter

(common emitter configuration)

(U.A BC107. BC108. BC109
1000

800

600

too

200

0?

0,61V

-o,eov

0,59V

0,58 V

0,57V

o,p
0,55V

05TVM
1 2 3 k 5V

Collector-emitter saturation voltage

VcEsat = ' (h): ^fe = 20; 7amb = parameter

(common emitter configuration)

mA BC107. BC108, BC109

10
?

-50°C*
^^= -

-V
.-=

js ^/ZO b Z
1 ^L
//

/-100°C

"

/

1/ /
/

1 1

J-

/

mt
i

ll
~l

1

1
—v\—

I

ZA1T
i -|-I-

u\

n_.
Scane

at Tan

ring limit

nb=25°C ._
11

1

u I | I

0,1 0,2 0,3 0,4- 0,5 0,6 V

^VcEsat

Base-emitter saturation voltage

VBEsat
= f (7c).' ftFE = 20; Tamb = parameter

(common emitter configuration)

mA BC107. BC108. BC109

10

n\ f-
7 L
/
'

1

/
2—

|

5°C-I
//

4\
: 100°Cj

Q50 Ij

/ ^
//

(i
I 1

I

//
i

1

. —Scattering limi

i

atT amb=25°
''

1

1

4- f-J

i I

1

|
_i

1
|

'1 1

1

0,2 0,t 0,6 0,8 1,0 1,2 V

"* Vbe sat
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Collector cutoff current versus
temperature 7Cbo = ' (T'amb)

for maximum permissible breakdown
voltage

nA BC107, BC108. BC109

/
/

'

JLr^

/
/

Y
J

^4
'

J
6ua IBM y ii nit

50 100 150°C

- 7am b

BC107
BC108
BC109

DC current gain hFE = f (Zc ),

VCE = 5 V; ramb = parameter
(common emitter configuration)

-2 -1

10 10

BC 107. BC 108. BC 109

-100°C
tt

25°C
i

<»

it: ^

-50°C

Transition frequency

h ~ f (Ic)'. ^ce
= parameter

MH
,
Z BC 107, BC 108, BC 109

10
3

h &

II

10V"

''it

CE= 2

III

TN

5 10 5 10 5 10 mA

-/o

Collector-base capacitance

CcBO =
' (Vcbo)

Emitter-base capacitance
CEBO = ' (^EBO)

PF BC 107, BC 108, BC 109

12

CCB0

C EB0

* 10

^EBO

Jlll\

ntn ,108,103
—

C
CB0

t>>

/
BCW/K- 8,1<t t
BC167,16 6,16

-

j j

10'
5 10 5 10 V
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h-parameter versus collector current

he (/C ) I,

/>„ (/c = 2 mA)
BC107, BC108. BC109

if

;E -5V-
—

-

*

^lle

-"I2e

"a?1p'
-»--..!

^22e

BC107
BC108
BC109

h-parameter versus collector-emitter voltage

MK:e = 5V)
V "' C

BC107, BC108. BC109

2,0

7e
1.5

1,0

0,5

1
/Q°cmt\

^21 e

-f!-n~

h
12e

-h
22

10~1

5 10° 5 10
1mA

-/c

30V

Noise figure NF = f (7C )

VCE = 5 V; f = 120 Hz; R
g
= parameter

dB BC109
20

mini IMIII

ifl
w

/ /

Jn

Wfg^Mfflj

III I

noons Jonajfyi

II
/

iff

'500S2

/IKSi

Tllllll

llll II
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BC109

Noise figure NF = f (/c)

VCE = 5 V; f = 1 kHz; Rg = parameter

1 111 II III Illl

/ 1

?g=1Mi2 >_ IOOKft/1. 0KS11

/

1Kn
Jr

500fl

III

mi

f 3 in"2 ,a"1 «„<> ,„1_
10 10 10 10 iomA

-/c

Noise figure NF = f (Ic )

Vce = 5 V; f = 10 kHz; R
g
= parameter

NF

II

III M
Ag=1MflJ

TOKfiT
I

IT

|

\ jvtaoofl ) lOKfl/

1K52

"UUli

"TflTn

Noise figure NF = f (VCe)

7C = 0.2 mA; Rg = 2 kQ; f = 1 kHz
Af=200Hz;ramb = 25°C

Noise figure NF = f(f)

VcE = 5V;/c = 0.2mA
flg = 2kQ;ramb = 25°C

NF

LU
I I

15

10

5

-

n | I ||

10~1 5 V° 5 10
1

5 10
Z
V

^CE

II T

t

t

t

15
t

t

t

t

10
t

t

t

t

T

5
t

t

t

t

t

n |

t

10"
Z

10"
1

10° 10
1

10
2

KHz

-f
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NPN Silicon Transistors BC121
BC122
BC123

BC 121, BC 122, and BC 123 are miniature epitaxial NPN silicon planar transistors in U 32

plastic encapsulation. The types are marked by a color line on the case: BC 121 yellow,

BC 122 white, BC 123 red. The transistors are particularly intended for use in low noise AF
amplifier stages and as complementary transistors to BC 201, BC 202, and BC 203.

Type Ordering code

BC121 1 > Q60203-X121
BC 1 21 white Q60203-X121-X9
BC 121 yellow Q60203-X121-X4
BC 121 green Q60203-X121-S6
BC121 blue Q60203-X121-X6
BC122 1 > Q60203-X1 22
BC 1 22 white Q60203-X1 22-X9
BC 1 22 yellow Q60203-X1 22-X4
BC 1 22 green Q60203-X122-X10
BC 1 22 blue Q60203-X122-X6
BC123 1 > Q60203-X123
BC 1 23 white Q60203-X123-X9
BC 1 23 yellow Q60203-X1 23-X4
BC 1 23 green Q60203-X1 23-X5

Current gain

Approx. weight 20 mg Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Lead length L = 2 mm;
see diagram2 ' Rth

= f(L)

Thermal resistance

see diagram2 ' Rtn = f(L)

BC121 BC122 BC123

VCEO 5 20 30 V
VCBO 5 30 45 V
Vebo 5 5 5 V

k 75 75 75 mA
h 85 85 85 mA
h 10 10 10 mA
7) 150 150 150 °C

^stg -55 to -55 to -55 to °C

+ 125 + 125 + 125

Ptot 250 250 250 mW

*thJA ^1000 ^1000 £1000 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.

2) (page 146)
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BC121
BC 122

~~ BC 123

Static characteristics (Tamb = 25 °C)

The transistors are grouped according to the small signal current gain hfe and marked by
a color line. At a voltage of VCe = 2 V and the collector currents listed below, the following
static characteristics apply:

rife groups white yellow green blue

Type BC121
BC122
BC123

BC121
BC122
BC123

BC121
BC122
BC123

BC121
BC122

BC121
BC122
BC123

mA
»FE >>fe "re

Idh
»FE

Idh
Vbe

mV

0.01

0.25

10

63
100
125

110
175
220

180
290
320

330
520
620

530
560 (500-630)

610

Static characteristics (7amb = 25 °C)

Saturation voltages

(/c = 10mA;/B = 0.5 mA)
(Ic = 50 mA; IB = 2.5 mA)

Vces

0.07 (<0.2)

0.13(<0.4)

^BEsat

0.73 (<0.83)

0.82(>0.95)

Collector cutoff current

(Vcbo = 25 V)

Collector cutoff current

(Vcbo = 15V)
Collector cutoff current

(Vcbo = 2 V)

Collector-emitter breakdown
voltage (ZCeo = 100 ^A)

Collector-base breakdown
voltage (7Cbo = 100 |iA)

Emitter-base breakdown
voltage (7Ebo = 100 |j,A)

BC121 BC122 BC123

A;bo
- - <10 nA

Icbo
- <10 - nA

^cbo <10 - - nA

^(BR)CEO >5 >20 >30 V

^(BR)CBO >5 >30 >45 V

V(BR)EB0 >5 >5 >5 V
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BC121
BC122
BC123

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 250 ^A;VCE = 0.5 V)

Transition frequency

(/c = 10 mA; VCE = 0.5 V)

Collector-base capacitance

(Vcbo = 2 V; f = 1 MHz)
Collector-base capacitance

(VCBO = 10V;f = 1MHz)
Noise figure (Iq = 200 \iA;

VCE = 0.5 V; f = 1 kHz;

Af = 200Hz;Rg
= 2kQ)

'C) BC121 BC122 BC123

h 50 50 50 MHz

fj 250 250 250 MHz

CcBO 4.4 (<11)
- - PF

CCbo - 3.5 (<7) 3.5 (< 7) PF

NF 2.5 (< 5) 2.5 (< 5) 2.5 (< 5) dB

Current gain groups

The transistors BC 121, BC 122, BC 123 are grouped according to the small signal current

gain r»fe and are marked by a color line.

Operating point: VCE = 0.5 V; Ic = 250 jxA; f = 1 kHz

Color line white yellow green blue

Type BC121
BC122
BC123

BC121
BC122
BC123

BC121
BC122
BC123

BC121
BC122

Small signal current gain hfe 75 to 150 1 25 to 260 240 to 500 450 to 900
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Total perm, power dissipation

versus temperature Ptot
= f (Tamb);

lead length "L"-parameter

W BC121, BC122, BC123
0,3

r
lol

0,2

0,1

L=2nim

5mm

\8mnN

J Jmnr

50 100 150 °C

BC121
BC122
BC123

Thermal resistance

flth = f (lead length "L")

_K_

W BC121. BC122. BC123
1000

800

600

wo

200

The characteristic apptes

to infinitely good heat

dissipation from the

soldering joint at the

collector termina

I I I

"Tamb

8 10 12 mm
Lead length "L"

*FE

DC current gain hFE = f j/c )

Vce = 2 V, Tamb = parameter
(common emitter configuration)
BC 121 yellow, BC 122 yellow,

BC 123 yellow

10
3

BC121, BC 122, BC 127 yellow

1
inoi

10
2

: 25°

<t;nor

10
1

vfi

i-2 ,n-110" 10- 10° 10
1

loFmA

*h

Collector current Ic = f (VBe)

Tamb = parameter; VCe = 2 V
(common emitter configuration)

HI A BC121, BC122. BC123
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2

// / ~A
,7 / //

/ / //
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1
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1

I

100°c/r
YT\

H50°c-
/ I

// /
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/
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BC121
BC122
BC123

Output characteristics Iz = f (VCe);

/B = parameter, Tamb = 25°C
(common emitter configuration)

mA ni;nt BC121. BC122. BC123
50r

40

30

ZO

10

1/
'*
f\ &

'f

Zn A

**
**"^

0,15rnA

1V
s

*>~
-- -^ *• **

',y
*•+

(

P'
nA

r ~~

/d -n Kn lA
'B ^'' >' ,

Output characteristics /c = f (VCe)

7b = parameter

(common emitter configuration)

<UA BC121. BC122, BC123

100

60

40

Z0

ASOjiA

0,45M
Zifli

<

3,35,11a

1

0,30/lA

0,20<uA"

n
0,15M-

0,10<UA-

<

\ \

/B=0,05<uA

10 20 30V 4 5V

Collector-emitter saturation voltage
VCEsat = n/c>
hFE = 20; Tamb = parameter

(common emitter configuration)

mA BC121, BC122. BC123
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N=l=N
h50°C

- -25 c

// / *
/' f 10 l°C s

1 /

1
/

-rt-4- —I
—

f:
I
f

1

|

1
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-11- =t
zl t ZI
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\ 1
Scattering limn

\

atTamb-2B°C

\ \ |

0,1 0,2 0,3 0,4 0,5 0,6V

*^CEsat

IDA

10
2

Base-emitter saturation voltage

VBEsat = n/C>

riFE = 20; Tamb = parameter

(common emitter configuration)

BC121, BC122. BC123

1(T
1
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1

j

I

1 //

10]°Cj [ziFcpffm
1
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'
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lx /
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[ I I
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1
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Collector cutoff currant versus
temperature

nA BC121. BC122. BC123
10

2

yCB0 »CB0
~ ' " IW' itli " f—

vcm *i!>v(bcih) f
VcB0=Z5V(BC123)

" ~i

zl

/

J~

I
^

i

£_

7

(_

BC121
BC122
BC123

Transition frequency fj = f (/c);

VCe = 0.5; 2.0 V
MHZ BC121. BC122. BC123
10'

•IM "-» IT

0,5 V

100 150 °C

** 'amb

10"1
5 10° 5 10

1
5 10

2 mA
-Ip.

Emitter-base capacitance CEBo = f (Vebo)
Collector-base capacitance CCbo = ' (Vcbo)

PF BC121. BC122. BC123
15

cCB0
c EBO

-^EBO

.^GBO

_...]

5 10° V5 10
1 V

"^CBO^EBO

Input characteristic IB = f (VBE )

VCE = 2V
(common emitter configuration)

.MA BC121. BC122. BC123

5
/
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/
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2
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i

/

5 /

/

/

/
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r—
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'
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BC121
BC122
BC123

Noise figure NF=f(fl
(fl9

= 2 kG, VCe = 5 V, /c = 0.2 mA)

dB BC121, BC122. BC123
zo
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A

it "i :
*

y
\
\

I

\

y
\
\

\

s^

10~ 2
5 10"1

5 10° 5 10" 1

KHZ

Noise figure NF = nVCE)
(/c = 0.2 mA, flg

= 2 kfi, f = 1 kHz)
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Noise figure NF = f{Ic)

(VfcE = 5 V; f = 1 kHz. Tamb = 25°C)
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NPN Silicon Transistors BC140
BC141

BC 140 and BC 141 are epitaxial NPN silicon transistors in TO 39 case (5 C 3 DIN 41 873).

The collector is electrically connected to the case. The transistors are intended for use in AF
amplifiers and as complementary transistors to BC 160 and BC 161, as well as for AF
switching applications up to 1 A. The transistors BC 140 and BC 141 are available upon
request as matched pairs.

Type Ordering code

BC140 1 * Q60203-X140
BC 140-6 Q60203-X140-V6
BC 140-10 Q60203-X140-V10
BC 140-16 Q60203-X140-V16
BC 1 40 paired Q60203-X140-P
BC 140/BC 160 paired Q62702-C228-S2
BC141 1 * Q62702-C719
BC 141-6 Q62702-C234
BC 141-10 Q62702-C235
BC 141-16 Q62702-C236
BC 141 paired Q62702-C209
BC 141/BC 161 paired Q62702-C230-S2

00.5 H i

\ „

GO

*- 13,5*1 -»

s

6
'
6
-(U

t

Approx. weight 1.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

Junction to case

BC140 BC141

VCBO 80 100 V
VCEO 40 60 V
Vebo 7 7 V
'c 1 1 A
h 0.1 0.1 A
T\ 175 175 °C

Tstg -55 to +175 -55 to +175 °C

Ptot 3.7 3.7 W

ftthJA

flthJC

=£200

£35
£200
£35

K/W
K/W

Static characteristics (Tamb = 25 °C)

The transistors BC 140 and BC 141 are grouped at Ic = 100 mA and VCE = 1 V according
to the DC current gain /)FE and are marked by numerals of the DIN standard series. For the
operating points quoted below, the following values apply:

Type BC140, BC141

r»FE-group 6 10 16

mA
>>FE "fe

Idh
*FE Vbe

V
0.1

100
1000

28
63 (40 to 100)

15

40
100 (63 to 160)

20

90
160 (100 to 250)
30 1.2 (< 1.8)

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC140
BC141

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vces = 60V)
Collector cutoff current

(VcES = 60V;Tamb = 150 C)

Collector-emitter breakdown voltage

(/ceo = 30 mA;
pulse width = 200 jisec:

duty cycle 1%)
Collector-emitter breakdown voltage

(/Ces = 100^A)
Emitter-base breakdown voltage

(/EBO = 100nA)
Collector emitter saturation voltage

(7C = 0.5 A; IB = 25 mA)

Conditions for matching pairs:

(7C =100 mA; VCE = 1 V)

BC140 BC141

*CES 10(<100) 10(<100) nA

*ces 10(<100) 10(<100) HA

V(BR)CE0 >40 >60 V

V(BR)CES >80 >100 V

V(BR)EBO >7 >7 V

VCEsat1) 0.6 (< 1.0) 0.6 (< 1.0) V

>>FE2
£1.25 £1.25

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 50 mA;
VCE = 10V;/ = 20MHz) fT
Collector-base capacitance

(VCB = 10 V; f = 1 MHz) CCBo
Emitter-base capacitance

(VEB = 0.5 V; f = 1 MHz) CEBo

>50 >50 MHz

<25 <25 PF

<80 <80 PF

Test circuit

< flst

tfMm

Ze^lOOkS

Switching times for transistors

BC140,BC141:
(Ic = 1 00 mA; 7B1 approx. -/B2 approx. 5 mA)

'on

'off

<250
<850

ns

ns

1) The transistor is overloaded to such an extent that the DC current gain decreases to nFE - 20.
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BC140
BC141

Total perm, power dissipation

versus temperature
ptot

= f U)- "th
= parameter

W BC140
4

- v
c E
=0 to7V

8V

10V

^ihJC

20\

40V

^thJA

100 200 °C

Total perm, power dissipation

versus temperature

Ptot = ' (T). "th = parameter

W BC141

-Vr F
=0 to 8,5V

10 V

|

13 V

20V
^thJC

30V

60 V

„£thJA

100 200 °C

-W -W

Transition frequency fj = f (/c)

VCE = 10V

BC140, BC141

"ttlt

150
°Jm

:25°C

.-50°

III

10° 10
1

10
2

10'mA
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BC140
BC141

Collector-emitter saturation voltage
VCEsat = n/C )

hFE = 10; ramb = parameter

(common emitter configuration)

mA BC140. BC141

ID
3

10
2

10
1

10°

> j-vTsot ^25°C:T^2 k»*=

»*^
1/ / ~Wt^~

Z2~T_ C*\
I.LL yw /4 t

if f .

Iff/

aE±
ii 1

1

'

i Ih
i

i i

4 -1

1 1

4 -J
3- = q—
• i

1 I

|
I _ Average values -

1 A
_ n

I

Base-emitter saturation voltage

VBEsat = M/C )

AiFE = 10; famb = parameter

(common emitter configuration)

mA BC140. BC141

0,5 1,0 V

_3
-*

**

/
V/'
//

fj

J Jt
/ iT_

l'i1[_

[ I »

,

1

1 »

/

/

1

Average values

«Tamb=Z5"

/

fl!
0,5 1,0 1,5 V

—". him

Collector cutoff current versus

temperature

/cBO = nTamb);VcBO = 60V
tlA

in5

BC140. BC141

'CB0

4 10*

=d

s
/

3
/

— *—

/
4

/
*-

-/-

/

u
,/

w

Average value -

50 100 150°C

Transition frequency fy = f (/q)

(Vce = 10V)

MHZ BC140. BC141

IIT

5

in'

5

m 1

5

inO ... ..

10° 5 10
1

5 10
2

5 10
s mA
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PNP Silicon Transistors BC160
BC161

BC 160 and BC 1 61 are epitaxial PNP silicon transistors in TO 39 case (5 C 3 DIN 41 873).

The collector is electrically connected to the case. The transistors are intended for use as

complementary transistors to BC 140 and BC 141 and are available upon request as matched pairs.

Type Ordering code

BC160 1 > Q62702-C228
BC 160-6 Q62702-C228-V6
BC 160-10 Q62702-C228-V10
BC 160-16 Q62702-C228-V1

6

BC 1 60 paired Q62702-C228-P
BC 160/BC 140 paired Q62702-C228-S2
BC161 1 > Q62702-C252
BC 161-6 Q62702-C230
BC 161-10 Q62702-C231
BC 161-16 Q62702-C239
BC161 paired Q62702-C230-P
BC 161/BC 141 paired Q62702-C230-S2

I \ IE

C E B

-13.5*1 6,6
-fU

Approx. weight 1.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

BC160 BC161

~VcBO 40 60 V
~VCE0 40 60 V
-Vebo 5 5 V
-k 1 1 A
-h 0.1 0.1 A
7j 175 175 °C

^stg -55 to +175 -55 to +175 °C

Ptot 3.7 3.7 W
Thermal resistance

Junction to ambient air RthJA ^200 ^200 K/W
Junction to case RthJC ^35 ^35 K/W

Static characteristics (Tamb = 25 °C)

The transistors BC 160 and BC 161 are grouped at -Ic = 100 mA and -VCE = 1 V according
to the DC current gain /jfe , and are marked by numerals of the DIN standard series. For the
operating points quoted below, the following values apply:

Type BC160, BC161

hFE group 6 10 16

~k
mA

/Jfe

k/h
»FE

k/h
»FE

k/k
-Vbe
V

0.1

100
1000

46
63 (40 to 100)

15

80
1 00 (63 to 1 60)

20

120
160 (100 to 250)
30 1.0 (< 1.7)

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC160
BC161

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vces = 40V or 60 V)

Collector cutoff current

(-yCES = 40V or 60 V;
7-
amb = 150°C)

Collector-emitter breakdown
voltage (-/ceo

= 50 mA
pulse width = 200 usee:

duty cycle 1%)
Collector-emitter breakdown
voltage (-/CEs = 100 u,A)

Emitter-base breakdown
voltage (-/ebo

= 100 HA)

Collector-emitter saturation

voltage (-/c = 0.5 A; -IB = 25 mA)

Conditions for matching pairs:

(-/c = 100 mA; -VCE = 1 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-Iq = 50 mA;
-Vce = 10 V; f = 20 MHz)
Collector-base capacitance

(-VCB = 10 V; f = 1 MHz)
Emitter-base capacitance

(-

V

EB = 0.5 V; f = 1 MHz)

BC160 BC161

~A:es 10(<100) 10(<100) nA

~Jces 10(<100) 10(<100) ^A

~V(BR)CE0 >40 >60 V

~^(BR)CES >40 >60 V

~V(BR)EBO >5 >5 V

-VcEsat
1 ' 0.6 (< 1 .0) 0.6 (< 1.0) V

>»FE1
£1.25 £1.25

'T >50 >50 MHz

CCBO <30 <30 PF

CEB <180 <180 pf

Test circuit:

< Osc

/j?15ns

Zb=100KS

Switching times for transistors

BC160,BC161:

(-/c = 100 mA; 7B1 approx. -IB2 approx. 5 mA)

'on

*off

<500
<650

ns
ns

1) The transistor is overloaded to such an extent that the DC current gain decreases to hFE = 20
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BC160
BC161

Total power dissipation

versus temperature
ptot

=
' (T); "th = parameter

W BC 160

4

''tot

-^c r=n to 7V

8V

10V

,%)C

zov

«v

^thJA

100 200 °C

Total power dissipation

versus temperature
ptot

= f U): "th
= parameter

W BC161

4

^tot

I

Vrp'O to 8,5V

10 V

|

13V

ZOV
*trac

30V

60V

^%JA

100 Z00°C

-w -W

Permissible pulse load

K rthJC = f (t); v= parameter

W BC160. BC161
10

2

10"6 10"
5

10
4

1(T
3 10"z 10"1 10°!

DC current gain />FE = r(/c )

-Vce = 1 V; ramb = parameter
(common emitter configuration)

1Q2

101

10"

BC160. BC161

100°t

z25°C

^50°(

10"1
10° 10

1
10

2
10

3mA— 'c
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BC160
BC161

Collector-emitter saturation voltage

VcE8at = '(/C)

hFE = 10; Tan,b = parameter

(common emitter configuration)

IIIA BC160. BC101

m3

101

m

>£ij ^Z5°C- »•*
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Emitter-base saturation voltage

VBE3at = ftfc>

hfE = 10; Tamb = parameter

(common emitter configuration)

5
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1

5

up

5
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I
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Collector cutoff current versus

temperature

/cBO = MTamb);-VcBO = 60V

ItA BC160. BC161
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Transition frequency fj = f (/c)

(-VCE = 10V)
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NPN Silicon Transistors BC167
BC168
BC169

BC 167, BC 168, and BC 169 are epitaxial NPN silicon planar transistors in TO 92 plastic

package (10 A 3 DIN 41 868). The transistors are particularly suitable for use in AF input

and driver stages and as complementary transistors to BC 257, BC 258 and BC 259.

BC 169 is particularly intended for use in low-noise input stages.

Type Ordering code

BC167 1 > Q62702-C706
BC167A Q62702-C74
BC 1 67 B Q62702-C75
BC168 1 * Q62702-C707
BC168A Q62702-C76
BC 1 68 B Q62702-C77
BC 1 68 C Q62702-C78
BC169 1 > Q62702-C708
BC 1 69 B Q62702-C79
BC169C Q62702-C80

0.4x 0,4

Approx. weight 0.25 g Dimensions in mm

For mounting instructions and hole diameters
see >lntroduction<

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

BC167 BC168 BC169

VcES 50 30 30 V
VCEO 45 20 20 V
Vebo 6 5 5 V
k 100 100 50 mA
^CM 200 200 - mA
Ib 50 50 5 mA
T; 150 150 150 °C

Tstg -55 to +150 °C

Ptot 300 300 300 mW

ftthJA =>420 ^420 ^420 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC167
BC168
BC 169

Static characteristics (Tamb = 25 °C)

The transistors are grouped according to the DC current gain hFE , and are marked by A, B, C. At

VCE = 5 V and the collector currents indicated below the following static characteristics

apply:

A)FE group A B C

Type BC167
BC168

BC167
BC168
BC169

BC168
BC169

k
mA

»FE

klh
"re »FE

Idh

0.01

2
1002)

90
170 (120 to 220)

120

150
290 (180 to 460)
2002)

270
500 (380 to 800)
4002)

Type BC167,BC168, BC169

k
mA V

k
mA

h
mA

VcEsat
1 '

V
VBEsat 1)

V

0.1

2
1002)

0.55

0.62 (0,55 to 0.7)

0.832)

10

TOO2 )

0.5

5

0.07 (<0.2)

0.2 (<0.6)2)

0.73 (<0.83)

0.87 (< 1.05)2)

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCES = 50V)
Collector cutoff current

(VCES = 30V)
Collector cutoff current

(VCES
= 50V;Tamb =125°C)

Collector cutoff current

(VCES = 30V;Tamb = 125 C)

Emitter-base breakdown

voltage (7EBo = 1 HA)

Collector-emitter breakdown
voltage (7Ceo = 2 mA)

5°C) BC167 BC168 BC169

kts 0.2(<15) - - nA

kts
- 0.2 (< 1 5) 0.2(<15) nA

^CES 0.2 (<4) - - HA

^CES
- 0.2 (<4) 0.2 (<4) \iA

^(BR)EBO >6 >5 >5 V

V(BR)CE0 >45 >20 >20 V

1

)

The transistor is overloaded to such an extent that the DC current gain decreases to AiFE = 20

2) These values do not apply to BC 169.
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BC167
BC168
BC169

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 0.5 mA; VCE = 3 V)

Transition frequency

(/c = 10 mA;
VCE = 5 V; f = 100 MHz)
Collecor-base capacitance

(Vcbo = 10 V; f = 1 MHz)
Emitter-base capacitance

(Vebo = 0.5 V; f = 1 MHz)
Noise figure (Ic = 0.2 mA;
Vce = 5 V; fig

= 2 kfl;

Af = 30 Hz to 15 kHz)

Noise figure {Ic = 0.2 mA
Vce = 5 V; R

g
= 2 kQ,

f = 1kHz; Af = 200Hz)

BC167 BC168 BC169

h 85 85 85 MHz

fj 250 (> 1 50) 250 (> 1 50) 300 (> 1 50) MHz

CCBO 3.5 (<6) 3.5 (<6) 3.5 (<6) PF

CEBo 8 8 8 PF

NF - - <4 dB

NF 2(<10) 2(<10) <4 dB

Dynamic characteristics (Tamb = 25 °C)

/c = 2 mA; VCE = 5 V; f = 1 kHz

/)Fe group A B C

Type BC167
BC168

BC167
BC168
BC169

BC168
BC169

>>11e

"21e

^»22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2

330
30(<60)

8.7 (6 to 1 6)

3
600
60(<110)

kQ
10"4

US

The characteristic curves for these transistors comply with those for the types BC 237,
BC 238, and BC 239.
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PNP Silicon Transistors BC177
BC178
BC179

BC 177, BC 178, and BC 179 are epitaxial PNP silicon planar transistors in TO 18 case

(18 A 3 DIN 41 876). The collector is electrically connected to the case. The transistors are

particularly suitable for use in AF input and driver stages.

Type

BC177 1 >

BC177A
BC 1 77 B

BC178 1 >

BC178A
BC 1 78 B
BC 1 78 C
BC179 1 >

BC179B
BC179C

Ordering code

Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702

C684
C141
C142
C685
C153
C154
C155
C686
-C303
C145

00,45

_1_

c 13,5±1

E B C

5.2

1

2,54t0[3

Approx. weight 0.33 g Dimension in mm

Maximum ratings (7amb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

Junction to case

BC177 BC178 BC179

~VCES 50 30 25 V
"VcEO 45 25 20 V
-Vebo 5 5 5 V
~k 100 100 50 mA
~ICM 200 200 - mA
-h 50 50 5 mA
~^BM 100 100 - mA
7j 175 175 175 °C

^stg
-55 to +125 °C

Ptot 300 300 300 mW

ftthJA

RthJC

£500
£200

£500
£200

£500
£200

K/W
K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BC177
BC178
BC 179

Static characteristics (Tamb
= 25 °C)

The transistors are grouped according to the DC current gain /jfe and are marked with A, B, C.

At -VCE - 5 V and the collector currents indicated below, the following static characteristics

apply:

r»FE group A B C

Type BC177
BC178

BC177
BC178
BC179

BC178
BC179

mA
/•re

Mb
"fe /•re

0.01

2

100 1 )

90
170 (120 to 220)
1203)

150
290 (180 to 460)
2003)

270
500 (380 to 800)
4003 )

Static characteristics (Tamb = 25°C)

Type 60177,60178,60179

VCE
V

-k
mA

-v
mA

-Vbe
V

"VcEsat

V
"^BEsat
V

5

5

5

5

0.1

2

100
10
1003»

10

0.5

5

0.57

0.62 (0.55 to 0.7)

0.8

0.1 ^O^) 1 '

0.2(<0.6) 1 >3»

0.2 (< 0.6)2 )

0.7 «0.8)
0.85 (< 1)3)

Collector cutoff current

(-Vces = 20V)
Collector cutoff current

(-VCES = 20V;Tamb = 125°C)
Emitter-base breakdown
voltage (-/EB = 10 jxA)

Collector-emitter breakdown
voltage (-/Ce = 2 mA)
Collector-emitter breakdown
voltage (-/Ce = 10 nA)

6C177 6C178 6C179

~kES 2(<100) 2(<100) 2(<100) nA

~kES <4 <4 <4 HA

~^(BR)EB0 >5 >5 >5 V

-V(BR)CE0 >45 >25 >20 V

~V(BR)CES >50 >30 >25 V

1

)

The transistor is overloaded to such an extent that the DC current gain decreases to r»FE = 20.

2) iic = 10 mA for the characteristics, which passes at constant base current the point Iq = 11 mA; Vce = 1 V.

3) These values do not apply to BC 1 79.
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BC177
BC178
BC179

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c
= 10mA;-VcE = 5V;

f=50MHz)
Collector-base capacitance

(-VCBO = 10V;f = 1MHz)
Noise figure

(-/c
= 0.2mA;-VCE = 5V)

Rg = 2kQ; Af= 200 Hz;f = 1kHz NF
f= 30 to 15000 Hz

Dynamic characteristics (Tamb = 25 °C)

/c = 2mA;VCB = 5V;f = 1kHz

hFE group A B

25 °C) BC177 BC178 BC179

't 130 130 130 MHz

CcBO 4.5 (< 7) 4.5 (<7) 4.5 (< 7) PF

NF <10 <10 <4 dB

NF - - 2«4) dB

Type BC177
BC178

BC177
BC178
BC179

BC178
BC179

f>11e

&21e

^22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2

330
35(<60)

8.7 (6 to 15)

3

600
60(<110)

kQ
10"4

Total perm, power dissipation

versus temperature

Ptot = MT); R«, = parameter

W BC177, BC178. BC179

0,4

A 0,3

0,2

0,1

fyfll

thDA

100 200 °C

*T

Permissible pulse load

Ji rthjc = M*); v = parameter
W BC177. BC178. BC179
W 3

'thDC

hHf=|||-: ;-e e —-. e|::

I 1 1 I
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-0,2-- !
--- -%
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2pE----: :-:
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?V«0

n p*l' J4tv-=-
jjt T L-T-J *B

I II

111 I Uill IJJllJlLllW
TO

-6
10"
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10"
1 10° 10

1
s

-*"t
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BC177
BC178
BC179

Collector current /q = f (Vbe)

-VtE = 5V
mA BC177, BC178, BC179

wNHF1
if / /

'5 11 / zzi
J / ^r
f / l]

/ //

m1

10

I

25°C

/
'/ o°c

~tt —f -/

—

f
I /

5 /

|

/

/

m
Average valu BS /

1
1

1

tTamb=25

5

1

m"i 1

0,5

"^BE
1,0 V

DC current gain

/»FE
= n/c)-VCE = 5V

BC177, BC178, BC179

hFE

-J]

— 1( o°c!ll

25°C||l

^j o°c

10
1 10'mA

Input characteristic; /b = f (Vbe)

-VCE = 5V;Tamb = 25°C

M BC177, BC178, BC179
10

3 -

0,5 1,0 V—* "BE

Collctor cutoff current
versus temperature /CBo = f (7"amb)

(for max. permissible reverse voltage)

"A BC177, BC178, BC179

J
CB0

10°

5

4

/
>

'

/

i

/

/

/

/

—Average value

100 150°C

*"/amb
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BC177
BC178
BC179

mA

5

Collector-emitter saturation voltage

VcEsat = M/C>;»FE = 20

BC177,BC178. BC179
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BC177
BC178
BC179

Output characteristics Ic = f (VCe)

/b
= parameter

mA BC177
100

-In

60

40

1/

/0,£ /tl1/ ),7m|A

• 0.6mA

t
,5 m

,4 mA

««'0 3mA

^0 2m ^

| —
^=o UNA

10 20 30 40 50V

mA
100

80

60

40

20

Output characteristics /c = f (VCe)

4 = parameter

BC178, BC179

— i;0m/ji

—1 0,9 mA

-o, imA

— ],7mA

I

-0,6 mA-

A5mA
I

0,4mA
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I
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~k -0,1mA

2V

%

Output characteristics Iq = 1 (Vce)

Vbe = parameter
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Output characteristics Ic = f (Vce)
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BC177
BC178
BC179

Transition frequency

h = fVc)ATamb = 25°C)

MHz BC177. BC178, BC179
««3
IU

.1 -i^
CE
=iov

m2
:;

:

5

ml

1(f 5 10 5 10 5 10 mA—-is

Collector base capacitance Ccbo = '(Vcso)
Emitter base capacitanceC^o~ f(Vebo)

/=1MHz;Tamb = 25°C

p p
BC177, BC178. BC179

15
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Noise figure NF = f(VCE )

-/c = 0.2 mA; R„ = 2 kQ; f = 1 kHz
ramb = 25°C
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Iff
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5

n || ||

10~1 5 10° 5 10
1
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~hl

Noise figure NF = f (f)

Rg = 2 kQ; -VCE = 5 V; -/c = 0.2 mA
ramb = 25°C

dB
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10

5

10"
2

10"
1

10° 10
1
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BC179

Noise figure NF = f(Ic)

-Vce = 5 V; f = 120 kHz; Tamb = 25°C
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Noise figure A/F = f (/c)

-VCE - 6 V; f - 1 kHz; ramb = 25°C

20

If

i

BC179

mil mill

11 1

mil null /

OKflJ/? j,=1Mfly _iooKaZZ.

IKflJ

Vooa

II

inn

10"
3

10"
2

10"
1

10° 10
1

mA
-/

C

Noise figure NF = f (
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NPN Silicon Transistors BC182
BC183

BC 182 and BC 183 are epitaxial NPN silicon planar transistors in TO 92 plastic package

(10 A 3 DIN 41 868). They are intended for use in AF input and driver stages as well as

in DC voltage amplifiers. The transistors are provided for low-noise input stages and as

complementary transistors to BC 212 and BC 213.

Type Ordering code

BC182 1 > Q62702-C455
BC 1 82 A Q62702-C372
BC 1 82 B Q62702-C373
BC183 1 ' Q62702-C833
BC 1 83 A Q62702-C388
BC 1 83 B Q62702-C387
BC 1 83 C Q62702-C524

2,5 max. EBC

0,4x0,4
\

L
C*4

~-K.1_, —
-J-

«ai

t

Jl«

-H5.2
0.2

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

BC182 BC183

VCEO 50 30 V
VCBO 60 45 V
^EBO 6 6 V

k 200 200 mA
h 50 50 mA
Tj 150 150 °C

^stg -65 to +150 -65 to +150 °C

Ptot 300 300 mW

MhJA £420 £420 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BC182
BC183

Static characteristics (Tamb = 25 °C)

The transistors are grouped in accordance with the DC current gain h^, and are marked
by A and B. At VCe = 5 V and the collector currents indicated below the following static

characteristics apply:

Type BC182, BC183 BC182, BC183 BC183

^FEgroup A B C

h (mA) f)FE Iq/Iq /)FE Iq/Ib ^feVb
0.01

2
100

>40
170 (120 to 220)
120

150
290 (180 to 460)
200

270
500 (380 to 800)
400

Static characteristics (Tamb = 25 °C)

Type BC182, BC183

k
(mA) (mA)

Vbe
(V)

VcEsat

(V)

^BEsat

(V)

0.01

2

10
100
100

0.5

5

0.52

0.62 (0.55 to 0.7)

0.82

<0.25 1 >

<0.6 1 > <1.2

Collector cutoff current

(VcB = 50V)
Emitter cutoff current

(VEB =4V)
Collector-emitter breakdown voltage

(/c = 2 mA)
Collector-base breakdown voltage

dc = 10 \xA)

Emitter-base breakdown voltage

(/c = 10 ,iA)

BC182 BC183

ICBO <15 <15 nA

heo <15 <15 nA

^(BR)CEO >50 >30 V

V(BR)CB0 >60 >45 V

^{BRJEBO >6 >6 V

1) The transistor is overloaded to such an extent that the DC current gain decreases to f»FE = 20.
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BC182
BC183

Dynamic characteristics (Tamb = 25 °C)

Ic = 2 mA; VCE = 5 V; f = 1 kHz)

Type BC182
BC183

BC182
BC183 BC183

/7FE group B

f>11e

f»12e

f»21e

f»22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2

330
30(<60)

Dynamic characteristics (Tamb =25°C)

Transition frequency (Iq = 10 mA;
VCE = 5V;f = 100MHz)
Collector-base capacitance

(VCB =10V;/E = 0;f = 1MHz)
Emitter-base capacitance

(VEB = 0.5 V; JE = 0; / = 1 MHz)
Noise figure (Ic = 0.2 mA;
VCE = 5V;f = 1kHz;ft

g
= 2kQ)

8.7 (6 to 15)

3
600
60(<110)

kQ
10"4

BC182 BC183

h >150 >150 MHz

CCB0 2.5 (< 5) 2.5 (< 5) PF

CEB0 8 8 PF

NF 2(<10) 2 (< 1 0) dB

pn

03

HZ

Total perm, power dissipation

versus temperature

Ptot
=

' (Tamb)

Permissible pulse load

rthJA = f (t); v = parameter

100 150 °C 10"5 10" 5 10"* 10"3 10" 2 10"
1 10° lO^

-/

The further characteristic curves for these transistors comply with those for BC 237 and BC 238.
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PNP Silicon Transistors BC201
BC202
BC203

BC 201, BC 202, and BC 203 are epitaxial PNP silicon planar transistors of miniature design
in U 32 plastic package. The types are marked by a green (BC 201), blue (BC 202), and
grey (BC 203) color line on the case. The transistors are particularly intended for use in

low noise AF amplifiers and as complementary transistors to BC 121, BC 122, and BC 123.

Type Ordering code

BC201 1 > Q62702-C149
BC 201 white Q62702-C167
BC 201 yellow Q62702-C168
BC 201 green Q62702-C310
BC 201 blue Q62702-C170
BC 202 1 > Q62702-C150
BC 202 white Q62702-C172
BC 202 yellow Q62702-C173
BC 202 green Q62702-C361-X1
BC 202 bfue Q62702-C175
BC 203 1 > Q62702-C151
BC 203 white Q62702-C177
BC 203 yellow Q62702-C178
BC 203 green Q62702-C362

Current gain

Type

Approx. weight 20 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage ternperature range . „

Total power dissipation [lead length

"L" = 2 mm; see diagram

ftth = f(L)] Ptot

"VCEO
-vCB0
-Vebo

-h
h
-h

Tstg

Thermal resistance

see diagram2 ' Rth = f (L)

BC201

*thJA

5

5

5

75
85
10
150

250

<1000

BC202

20
30
5

75
85
10
150
-55 to +125

BC203

30
45
5

75
85
10
150

250

<1000

250

<1000

V
V
V
mA
mA
mA
°C

°C

mW

K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered,

(page 175)
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BC201
BC202
BC 203

Static characteristics (Tamb = 25 °C)

The transistors are grouped according to their small-signal current gain hie, and are marked

with a color line. At a collector-emitter voltage of VCE = 2 V and the collector currents

stated below the following static characteristics apply.

/)fe group white yellow green blue

Type BC201
BC202
BC203

BC201
BC202
BC203

BC201
BC202
BC203

BC201
BC202
BC203

BC201
BC202
BC203

mA
fife fife

Idh Idh
fife

Idh
"Vbe
V

0.25 100 175 290 520 0.58 (0.52 to 0.68)

Static characteristics (Tamb = 25 °C)

Saturation voltages -V,CEsat -Vbes

(-/c = 10 mA; -IB = 0.5 mA)
(-/c = 50 mA; -IB = 2.5 mA)

0.1 (<0.2)

0.18(<0.35)

0.7 (<0.8)

0.8 (<0.92)

Collector cutoff current

(-Vcb = 2V)
Collector cutoff current

(-Vcb = 15V)
Collector cutoff current

(-VCB = 25 V)

Collector-emitter breakdown
voltage (-/Ce = 100 ^A)

Collector-base breakdown
voltage (-/Cb = 100 nA)

Emitter-base breakdown

voltage (-/EB = 100 ^A)

BC201 BC202 BC203

~4cB0 2(<100) - - nA

~^CB0
- 2(<100) - nA

~A:bo
- - 2(<100) nA

~V(BR)CE0 5 20 30 V

~V(BR)CB0 5 30 45 V

~V(BR)EBO 5 5 5 V
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BC201
BC202
BC203

Dynamic characteristics (7"amb = 25 °C)

Transition frequency
(-/c = 10 mA; -Vce = 0.5 V)

Collector-base capacitance

(-VCBo = 2V;f = 1MHz)
Collector-base capacitance

(-VcB0 = 10V;f = 1MHz)
Noise figure (-/c = 200 |iA;

-Vce = 0.5 V; f = 1 kHz;

Af = 200 Hz; Rg
= 2 kQ)

°C) BC201 BC202 BC203

h 80 80 80 MHz

CCB0 5.4 (<11)
- - PF

CcBO - 3.5 (<7) 3.5 (< 7) PF

NF 2.5(<10) 2.5(<10) 2.5{<10) dB

Current-gain groups

Transistors BC 201, BC 202, BC 203 are grouped according to their small signal current

gain hfe, and are marked with a color line on the case.

Operating point: -VCE = 0.5 V; -Ic = 250 |iA

Color white yellow green blue

Type BC201
BC202
BC203

BC201
BC202
BC203

BC201
BC202
BC203

BC201
BC 202

A»fe group 75 to 150 125 to 260 240 to 500 450 to 900
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Total perm, power dissipation

versus temperature Ptot
=

' (Tamb);

parameter = lead length "L"

W BC201, BC202, BC203
0,3

BC201
BC202
BC203

Thermal resistance

K flth
= f (lead length "L")

T
1000

800

BC201. BC202. BC203

600

WO

200

The characteristic apples

to infinitely good heat

dissipation from die

soldering joint at the

colector terminalMM
1 1

100 150 °C 8 10 12 mm
• Lead length "L"

Collector current Ic = f (VBE)

-VCe = 5 V; ramb = parameter

IIIA BC 201 . BC 202. BC 203

10
2

5

10
1

5

10°

5

nr1

n M
1 //

101
°
C
/f
m

't
0°C

i\~
\1

j

ET

—A
._&

verag

canen

value

nqlim

IS /

it ±
j— ai Tamb = 2

/ 1

'II

10
3

I0
Z

5

10
1

5

Input characteristic /& = f (Vbe)

-VCE=5V;ramb = 25°C)

BC201. BC202. BC203

DJB — Hfo

1,0 V 0,5 „ 1,0 V
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BC201
BC202
BC203

Output characteristics

/b = parameter

mA BC201.

50

30

20

/c = nvCE>

BC202. BC203

/
/
*

.(J^nmi
f /

-0,25 mA

I I

0,20 mA

_0j15mA

r

10 nA

--/fl ,05m i_

r

20 30 V

Output characteristics Iq = 1 (Vce)

hi.
= parameter

mA BC201. BC202. BC203

50

-It.

20

"0,50mA

-OtWmA
i

0,40mA

4

15mA

1

30mA
1

25 mA

0,20mA

I I

0,15mA

1 1

0,10mA

-/
BE

= u,ysmA

2V

-*-Vp,
"VCE

10
3

DC current gain hf^ = f (7c)

-VCE = 2 V (characteristics based on
average values)

BC 201 yellow, BC 202 yellow, BC 203 yellow

hFE

k

10
2

10°

100
iriliH

^25'mIIk

-50 c

1 1 llil

10'2 10° io
1

10
2 mA

Output characteristics 7C = f (Vce)

vbe = parameter

mA BC 201 . BC 202. BC 203

5

-It.

6 50nIV

6 iOmV

//
s<—

H

/ 6'OmV

/
^

I 630 mv
*>—

I I

J >f

-VBE=bzumv

/
'

1 2V—^CE
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BC201
BC202
BC203

Output characteristics Ic-f (Vce)

7B = parameter

,UA BC201, BC202. BC203

uu

f
vn.lA

80 ,2^UA—
'

r
ilk

60

'(i

flfij

10

f

0,6 i1A
*

0,4,UA
nn r
ZO

ir
1

-0,2*1A

n

r"~

'0 1 2 3 4 5V

Output characteristics Ic = f (Vce)

/B = parameter

mA BC 201 . BC 202, BC 203

5 I

-35^

30pA

25jyA_

ZO^J A

15^

10M
I

/b-j*Lrt

2V

-!/,
CE

Collector-emitter saturation voltage

vCE»t=n/c)
hpE = 20; Tan* = parameter

m

A

BC 201 . BC 202. BC 203

^t=i—=\

5
-hTI ~r s^ ' A

/*'

12 /

If 1
If '

/
/
f

[ \f'
- =L
/ J

5

1

/ 1

_/_

in"

5 i .

L SC-M
] | 1

irrl i\ J_
0,1 m 0,3 0,4 0,5 V

Base-emitter saturation voltage

VBEaat = '(/c)

hpE = 20; Tamb = parameter

mA BC201. BC202. BC203

10
2



I

Collector cutoff current versus
temperature

/CBO
=

' (T"amb)

nA BC 201 , BC 202. BC 203
10*

'CBO

r

VCBtr lav M,wui

:
V
fiBO

=Z5V(BCZ03

) V
*

—4
*-

.

•

— Average values

.

-^ Scattering limn
-

^

BC201
BC202
BC203

Transition frequency fT = i (7C);

Tamb = 25°C; VCe = parameter

MHZ BC201. BC202. BC203
10

?

fl
5

5V

%" 3,5V

II

50 100 150°C TO"
1

5 10° 5 10
1

5 10
a mA

Collector-base capacitance

CcBO = f (VcB0)

Emitter-base capacitanceCebo=HVebo)
f = 1MHz;Tamb = 25X

pF BC 201 . BC 202. BC 203

15

>-(1

bBO

5 10° 5 10'V

~*~' V
CtQ;'

Vm

Noise figure NF = f (Ic)

-VCE = 5V;f = 1kHz;Tamb = 25°C

dB BC 201 . BC 202. BC 203
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BC201
BC202
BC203

Noise figure NF = f(f)

flg
= 2 kQ; -VCE = 5 V; -/c = 0.2 mA;

ramb = 25°C

dB BC 201 . BC 202. BC 203

20

Noise figure NF = f{VCt)
-Ic = 0.2 mA; ft, = 2 kQ; f = 1 kHz;

Tmt,
= 2S°C

dB BC 201 . BC 202. BC 203

20

A

5 10
1
kHz 10"1

5 10° 5 10
1

5 10
2 V

^^CE
;
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PNP Silicon Transistors BC212
BC213

BC 212 and BC 213 are epitaxial PNP silicon planar transistors in TO 92 plastic package
(10 A 3 DIN 41 868). They are intended for use in AF input and driver stages as well as
in DC voltage amplifiers. The transistors are provided for low-noise input stages and as
complementary transistors to BC 182 and BC 183.

Type Ordering code

BC212 1 > Q62702-C242
BC212A Q62702-C374-V1
BC212B Q62702-C374-V2
BC213 1 > Q62702-C564
BC213A Q62702-C1159
BC213B Q62702-C1160
BC213C Q62702-C1158

2,5 max.

0.4-0,4 f.

CnJ

—K.I.,

-*

5 -2
-a2

t

EBC

5,2

^-T
-0,2

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range
Total power dissipation

Thermal resistance

Junction to ambient air

BC212 BC213

-VcEO 50 30 V
"VCBO 60 45 V
-Vebo 5 6 V
-k 200 200 mA
-h 50 50 mA
7j 150 150 °C

Tstg -65 to +150 -65 to +150 °C

Ptot 300 300 mW

fithJA £420 £420 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC212
BC213

Static characteristics (Tamb = 25 °C)

The transistors are grouped in accordance with the DC current gain /?FE, and are marked

by A, B, and C. At -VCe = -5 V and the collector currents indicated below the following

static characteristics apply:

Type BC212, BC213 BC212,BC213 BC213

hFE group A B C

-h (mA) f>FE Wh) »FE Wh) >>fe Vcfh)

0.01

2
100

>90
170 (120 to 220)

120

150
290 (180 to 460)
200

270
500 (380 to 800)

400

Static characteristics (Tamb = 25 °C)

Type BC212, BC213

(mA) (mA)
"Vbe
(V)

"VcEsat

(V)

"^BEsat
(V)

0.01

2
100
100

5

0.57

0.62 (0.55 to 0.7)

0.82

<0.6 1 > <1.1

Collector cutoff current

(-VCB = 30V)
Emitter cutoff current

(-VEB = 4V)
Collector-emitter breakdown voltage

(-/c = 2 mA)
Collector-base breakdown voltage

(-/c = 10 mA)

Emitter-base breakdown voltage

(-/c = 10 mA)

BC212 BC213

~hBO <15 <15 nA

~^EBO <15 <15 nA

~V(BR)CEO >50 >30 V

~V(BR)CBO >60 >45 V

"VJBRJEBO >5 >5 V

1) The transistors is overloaded to such an extent that the DC current gain decreases to /iFE - 20.
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BC212
BC213

Dynamic characteristics (7"amb = 25 °C)

-/c = 2 mA; -VCE = 5 V; f = 1 kHz

Type BC212, BC213 BC212,BC213 BC213

hf£ group A B C

^11e

f»12e

>>22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2
330
30(<60)

8.7 (6 to 15)

3
600
60(<110)

kQ
10"4

US

Dynamic characteristics (7amb = 25 °C)

Transition frequency (-/c = 10 mA;
-VcE = 5V;f = 100MHz)
Collector-base capacitance

(-VCB = 10 V; 7E = 0; f = 1 MHz)
Emitter-base capacitance

(-VEB = 0.5 V; 7E = 0; f = 1 MHz)
Noise figure (-/c = 0.2 mA;
-VCE = 5 V; f = 1 kHz; Rg = 2 kQ)

BC212 BC213

h >200 >200 MHz

CCB0 4«6) 4«6) PF

CEbo 8 8 PF

NF 2(<10) 2(<10) dB

Total perm, power dissipation

versus temperature

Ptot
=

' (^amb)

W BC212.6C213

Tot

u,t

03

02

0,1

n

100
_

150 °C

Permissible pulse load

K rthjA = f (f); v= parameter

W BC212.BC213

10
r

IQ-l l lihliM lihlill hliliM hhlill 1 1 1 ilili I1I1I1M I1I1I1H

10"6 D" 5 10"* 10~3 10" 2 10" 1 10° 10
1
S

-/

The further characteristic curves for these transistors comply with those of the typesBC 307 and BC 308.
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NPN Silicon Transistors BC237
BC238
BC239

BC 237, BC 238, and BC 239 are epitaxial NPN silicon planar transistors in TO 92 plastic

packages (10 A 3 DIN 41 868). They are intended for use in AF input and driver stages and

as complementary transistors to BC 307, BC 308, and BC 309.

BC 239 is provided for low-noise input stages.

Type Ordering code

BC237 1 ' Q62702-C697
BC 237 A Q62702-C276
BC 237 B Q62702-C277
BC238 1 > Q62702-C698
BC 238 A Q62702-C278
BC 238 B Q62702-C279
BC 238 C Q62702-C280
BC 239 1 ' Q62702-C699
BC 239 B Q62702-C281
BC 239 C O62702-C282

2,5 max. EBC

0.4>Q.4

Mounting instruction: Fixing holedia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

BC 237 BC238 BC239

VCES 50 30 30 V
VcEO 45 20 20 V
Vebo 6 5 5 V
k 100 100 50 mA
^CM 200 200 - mA
h 50 50 5 mA
T\ 150 150 150 °C

^stg
-55 to +150 °C

Ptot 300 300 300 mW

*thJA £420 £420 £420 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BC237
BC238
BC 239

Static characteristics (7"amb = 25 °C)

The transistors are grouped in accordance with the DC current gain /)FE and marked by
A, B, and C. At VCE = 5 V and the collector currents indicated below the following static

characteristics apply:

r»FE group A B C

Type BC237
BC238

BC237
BC238
BC239

BC238
BC239

k
mA

/>FE

Ic/Ib

>>FE »FE

Idh

0.01

2
1002)

90
170 (120 to 220)

120

150
290 (180 to 460)
2002)

270
500 (380 to 800)
4002)

Static characteristics (Tamb = 25 °C)

Type BC 237, BC 238, BC 239

VCE

V mA
^BE
V

k
mA

h
mA

VCEsat 1)

V
VBEsat

11

V

5

5

5

0.1

2

100

0.5

0.62(0.55 to 0.7)

0.83

10

TOO2 )

0.5

5

0.07 (<0.2)

0.2 (<0.6)2)

0.73 (<0.83)

0.87 (< 1.05)2)

Collector cutoff current

(VCES = 50V)
Collector cutoff current

(Vces = 30V)
Collector cutoff current

(VcES = 50V,7-amb = 125°C)
Collector cutoff current

(VCEs = 30V;ramb = 125°C)

Emitter-base breakdown
voltage (/EB0 = 1 nA)
Collector-emitter breakdown
voltage (7Ceo = 2 mA)

BC237 BC238 BC 239

^CES 0.2(<15) - nA

kvs - 0.2(<15) 0.2 (< 1 5) nA

kts 0.05 (<4) - - nA

^CES
- 0.05 (<4) 0.05 (<4) LtA

^(BR)EBO >6 >5 >5 V

V(BR)CEO >45 >20 >20 V

1

)

The transistor is overloaded to such an extent that the DC current gain decreases to hFE - 20.
2) These values do not apply to BC 239.
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BC237
BC238
BC239

Transition frequency (Jq = 0.5 mA;

^ce = 3V)
Transition frequency (Iq = 10 mA;
VCE = 5V;f = 100MHz)
Collector-base capacitance

(VCBo = 10V;f = 1MHz)
Emitter-base capacitance

(VEBO = 0.5V;f = 1MHz)
Noise figure (Iq = 0.2 mA);

VCE = 5 V; fi
g
= 2 kQ;

Af= 30 Hz to 15 kHz)

Noise figure (Iq = 0.2 mA;
VCE = 5V;ftg = 2kQ,
f = 1kHz;Af = 200Hz)

Operating point: Ic = 2 mA; VCE = 5 V; f = 1 kHz

25 °C) BC237 BC238 BC239

85 85 85 MHz

h 250(>150) 250(<150) 300 (< 150) MHz

CcBO <4.5 <4.5 <4.5 PF

Cebo 8 8 8 pF

NF - - <4 dB

NF 2(<10) 2(<10) <4 dB

r»FE group A B C

Type BC237
BC238

BC237
BC238
BC239

BC238
BC239

^11e

^12e

^22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2
330
30(<60)

8.7 (6 to 1 5)

3
600
60(<110)

kQ
10"4

Total perm, power dissipation
versus temperature

Ptot
=

' (Tamb)

W BC237, BC238. BC239

^Dt

u,t

Q3

02

0,1

n

Permissible pulse load
K rthjA = f [t): v = parameter

W BC237, BC238, BC239
10

3

100 150 °C

""Jamb

1Q-1 I lililiH lililiM MiliH lllilill llllllll 1 1 llllll llllllU

lO"
6 XT 5 10"* 10"3 10" 2 10" 1 10° 10

1
S— /
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BC237
BC238
BC239

DC current gain hFE = f (/c )

Vce = 5 V; Tamb = parameter
(common emitter configuration)

BC237. BC238. BC239
-

1
1 II

~~5

II IT

—

1

00°n
'*i'

>5°c|

% >r

-^ 41

^
^f

T

10" 1

10' mA

Output characteristics Ic = f (VCE)

/b = parameter

(common emitter configuration)

mA BC 237. BC 238. BC 239

100

80

60

20

0,70mA,
,0,65 mA
'OiOmA
• 0,55 m
^0,50 m
^-0,<f5

*

A

mA
\>,W IIIA

^ 0,35 mA
i

),30

-0,2

mA

omA

l,20mA-

),15mA(

0,10 mA

/
B
=0,05 n A

2V

— I/.CE

10
1

10°

Collector current Ic = f (VBe)
VCE = 5V
(common emitter configuration)

BC237. BC238. BC239

fjfe *=
v*-

/ I

1 1 n

f /
¥ /

25 j

ioo°c/t
"~

S°c :

II _ 1 /

//

/' 1

— ' /

__ Scattering li

atTamb=2

mil

5°a

1 /

/ /u4i-z-f4
I 1 1JZ I .

/

.

/

/l

i

Output characteristics Iq = f (Vce)

IB = parameter
(common emitter configuration)

mA BC 237

100

80

60

40

20

0,5

0,4.

V
w 035A 30 n

r
c ,Z5r

I

lA

I/ •0,2 Dm/
—

iy/
nA-

JjOrTlA

% ),05 TlA

"~% 1,0 V 10 20 30 40 50V
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BC237
BC238
BC239

Output characteristics Iq = f (Vce)

7b
= parameter

(common emitter configuration)

JlA BC237. BC238. BC239

1000r

800

600

400

4,0'(UA

5(UA
—— 3

3,0 LLA

n
,5/1

2,0

r
1.5 <U A

f—
1

1,0 AlA

I I

/
B
=0,5jiA

Output characteristics /c = f (Vce)

VBE = parameter

(common emitter configuration)

(U.A BC 237. BC 238. BC 239

1000

800

600

WO

200

/*"
0,61 \

-n rnv-U,B«t

0,59V

0,58V

0,57V

0,56V

0,55V
' diw

k "052
r*= -M.

OiBY

F =0.5lV-
=

3 4 5V

-%
3 4—-VCE

5V

mA

Collector-emitter saturation voltage

VCEsat = r(/C);''FE = 20

Tamb = parameter

(common emitter configuration)

BC237. BC238. BC239

—t— 1
-50Iff

7^—
-y 1*

ztj.~/2S°C y
°C"

S
(1

1

' 100 *

/ /

f /t
1

1

1

-ML - n
Hi 4
111

VI | Average values

\\\
,' "

_ _ Scattering limit atTamb=25°C

!i 1

Base-emitter saturation voltage

Vbes* = > to): T"amb = parameter;

"fe = 20
(common emitter configuration)

1 BC 237. BC 238. BC 239

.. m t-
u L
i

1

/

2—

1

5°C-/
: ian f-f-50°b

h i

/ 1 i

_/j
1 /

//
i

. Scattering limit/
'

|_atTamb=25°c/_>_—1-+-

, i

1

| _j

1
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1
1

1
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Input characteristic IB = f {VB£)

(common emitter configuration)

BC237. BC238. BC239

10°

4
/

/

/

N
'-

N —
/

/

/

/.

/

0,5 1,0 V-%

BC237
BC238
BC239

MHZ

10
3

fT 5

1

Transition frequency fT = f (ic);

Vqe = parameter

BC 237. BC 238. BC 239

10'

"""ft 10v"

!ntp2v'NN!

t

|

5 10" 5 10 5 10 mA

—A

Collector-base capacitance

CcBO = t (VcBO)
Emitter-base capacitance Cgao = f (Vebo)

Pf BC 237. BC 238. BC 239
12

°CB0

(Cebo)

4 10

s ^EBO

I'CBO^V

5 10" 5 10
1

V

' ^CBO » ^EBO

Collector cutoff current

versus temperature

Icbo = f Wamb) for max- permissible

reverse voltage

nA BC237. BC238. BC239
V'

/CBO
V

^

>

^
/

'

?
/

n
/

/
y

'

4
' =

I j i

5ca Utll KJ It nit

50 100 150°C

»-7amb
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h-parameter versus collector-emitter

voltage

/»e(VcE=5V)
BC237

2,0

7e
1,5

1,0

0,5

n
/(j-cmA

I

^21e

IB

h
12e

-h
<!2t

20 30V

10
z

BC237
BC238
BC 239

^-parameter versus collector current

/>e(/c)

/»e (/c = 2mA)
BC237. BC238. BC239
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10°

1/^ = 14/. ---
Vf
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-^I2e
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Noise figure NF = f (7C)

VCE = 5V;/ = 1kHz

dB BC 239
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BC239

Noise figure NF = f (VCE)

Ic = 0.2 mA; Hg = 2 kfi; f = 1 kHz
Af = 200 Hz; ramb = 25°C

Noise figure NF = f{f)

VCE = 5V;/c = 0.2mA
Rg = 2 k£2; Tamb = 25°C
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T

t

t

t

15
t

J
t

T

T

10
I

T

T

t

t

5

t

|

|
T

t

n ||
t

10"1 5 V° 5 10
1

5 10
Z V

-V„
10"

2
10"

1

10° 10
1

10* KHz

-f

Noise figure NF = f (/c)

VCE = 5V;f = 10kHz

fl5

mini

mini , M
/?g=1Mft f

100 (S

1

II

| III,

00ft 1 10KSiJ

1KS2

» I m
"firn

-3 ,*-2 .„-1 .„0 „1_
io~

J
10 10 io

u
10 mA

-/o

190



PNP Silicon Transistors BC257
BC258
BC259

BC 257, BC 258, and BC 259 are epitaxial PNP silicon planar transistors in TO 92 plastic

packages (10 A 3 DIN 41 868). They are intended for use in AF input and driver stages and

as complementary transistors to BC 167, BC 168, and BC 169.

BC 259 is provided for low-noise input stages.

Type Ordering code

BC 257 1 > Q62702-C700
BC 257 A O62702-C184
BC 257 B Q62702-C206
BC 258 1 > Q62702-C701
BC 258 A Q62702-C187
BC 258 B Q62702-C188
BC 258 C Q62702-C438
BC259 1 > Q62702-C702
BC 259 B Q62702-C192
BC 259 C Q62702-C439

4x 0.4

1.5*0.2

:i£-r-Li.

—12.8min

-K.Zmox-

5.2,

T T

-HV

Approx. weight 0.25 g

-0.2

Dimensions in mm

For mounting instructions and hole diameter

refer to "Introduction"

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation

BC257 BC258 BC259

-vCES 50 30 25 V
-VCEO 45 25 20 V
-Vebo 5 5 5 V

-k 100 100 50 mA
""4cm 200 200 - mA
-h 50 50 5 mA
~^BM 100 100 - mA
Tj 150 150 150 °C

^stg
-55 to +150 °C

Ptot 300 300 300 mW

Thermal resistance

Junction to ambient air MhJA ^420 ^420 ^420 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BC257
BC258
BC 259

Static characteristics (Tamb = 25 °C)

The transistors are grouped in accordance with the DC current gain /7FE and marked by
A, B, and C. At -VCE = 5 V and the collector currents indicated below the following static

characteristics apply:

r»FE group A B C

Type BC257
BC258

BC257
BC258
BC259

BC258
BC259

mA
>¥E »FE »FE

klh

0.01

2
1003)

90
170 (120 to 220)
1203)

150
290 (180 to 460)
3003>

270
500 (380 to 800)
4003 >

Static characteristics (Tamb = 25°C)

Type BC 257, BC 258, BC 259

VCE
V

~k
mA

-4
mA

"Vbe
V

~^CEsat
V

~^BEsat
V

5

5

5

5

0.1

2

100
10
1003 >

10

0.5

5

0.57

0.62 (0.55 to 0.7)

0.8

0.1 (<0.2) 1 >

0.2 (<0.6) 1 >3)

0.2 (<0.6)2 >

0.7 (<0.8)

0.85 (< 1)3)

Collector cutoff current

(-VCEs = 20V)
Collector cutoff current

(-VCEs = 20V;Tamb = 125 o
C)

Emitter-base breakdown
voltage (-/EB = 10 liA)

Collector-emitter breakdown
voltage (-/CE = 2 mA)
Collector-emitter breakdown
voltage (-/ce = 10 pA)

BC257 BC258 BC259

~^CES 2 (< 1 00) 2 (< 1 00) 2 (< 1 00) nA

~A;es <4 <4 <4 VA

~^(BR)EB0 >5 >5 >5 V

"^(BR)CEO >45 >25 >20 V

_V(BR)CES >50 >30 >25 V

1

)

The transistor is overloaded to such an extent that the DC current gain decreases to rtpE = 20.

2) Collector emitter saturation voltage at Iq ~ 10 mA for the characteristic which, at a constant base current, intersects
the point of the characteristic where Ic = 11 rnA; VCE = 1 V.

3) These values do not apply to BC 259.
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Dynamic characteristics (Tamb = 25 °C)

Ic = 2 mA; VCB = 5 V;f = 1 kHz

hf£ group A B

BC257
BC258
BC 259

Type BC257
BC258

BC257
BC258
BC259

BC258
BC259

hue

f»22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2
330
35(<60)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-Iq = 10 mA;
-VCE = 5V;f = 50MHz)
Collector-base capacitance

(-VCB0 = 10V;f = 1MHz)
Noise figure

(-/c = 0.2mA;-VcE = 5V;
ftg

= 2kQ;Af = 200Hz;
i=1 kHz)

f= 30 to 15000 Hz

8.7 (6 to 15)

3
600
60(<110)

kQ
10"4

us

>5°C) BC257 BC258 BC259

*T 130 130 130 MHz

CCB0 <6 <6 <6 pF

NF <10 <10 <4 dB
NF - - 2«4) dB

Total perm, power dissipation

versus temperature

w
Plot = f (T"amb)

BC 257 BC 258 BC 259

pm

U,H

I

U,d
-

HZ

U,l

n

100 150 °C

K Permissible pulse load

W rthJA "Mr);v= parameter

BC257. BC258. BC259

10
3

50

The curves for these transistors comply with those of the types BC 307, BC 308, and BC 309

1Q-i| Nihil iiiiiiii iiiiiiw hiii iii mum i mini 1 1 mm

10"e 10" 5 10"* 10"3 10~ 2 10"
1

10° llPs
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PNP Silicon Transistors BC307
BC308
BC309

BC 307, BC 308, and BC 309 are epitaxial PNP silicon planar transistors in TO 92 plastic

packages (10 A 3 DIN 41 868). They are intended for use in AF input and driver stages and
as complementary transistors to BC 237, BC 238, and BC 239.

BC 309 is provided for low-noise input stages.

Type Ordering code

BC307 1 > Q62702-C703
BC 307 A Q62702-C283
BC 307 B Q62702-C324
BC308 1 ' Q62702-C704
BC 308 A Q62702-C285
BC 308 B Q62702-C286
BC 308 C Q62702-C393
BC309 1 > Q62702-C705
BC 309 B Q62702-C289
BC 309 C Q62702-C323

2,5 max. EBC

0.4x0.4 ~*| in, Ml **'

rvj
li fiUrL 1 *?

i

""«.., J ux

t

U-U.1., — 5 "2
-*2
—

5.2.
,
2

1*-

Approx. weight 0.25 g Dimensions in mm
Mounting instruction:

Fixing hole dia 0.6

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

BC307 BC308 BC309

-VcES 50 30 25 V
-VCEO 45 25 20 V
-Vebc- 5 5 5 V
-k 100 100 50 mA
~^CM 200 200 - mA
~h 50 50 5 mA
~4m 100 100 - mA
7j 150 150 150 °C

?stg -55 to +150 °C

Ptot 300 300 300 mW

RthJA £420 £420 £420 K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC307
BC308~— BC 309

Static characteristics (Tamb
= 25 °C)

The transistors are grouped in accordance with the DC current gain r>FE and marked by

A, B, and C. At -VCe = 5 V and the collector currents indicated below the following static

characteristics apply.

/jFE group A B C

Type BC 307, BC 308 BC 307, BC 308, BC 309 BC 308, BC 309

mA
hFE

0.01

2

TOO3 )

90
170 (120 to 220)
120

150
290 (180 to 460)
2003>

270
500 (380 to 800)
4003)

Type BC 307, BC 308, BC 309

VCE ~k -'b -VBE "VcEsat -VBEsat
(V) mA mA V V V

5 0.1 - 0.57 - -

5 2 - 0.62 (0.55-0.7) - -

5 100 - 0.8 - -

5 10 - - 0.3 (<0.6)2 > -

- 10 0.5 - 0.1 (<0.2) 1 > 0.7 (<0.8)
- 1003) 5 - 0.2(<0.6) 1 >3) 0.85 (< 1 )

3>

BC207 BC308 BC309

~^CES

~^CES

0.2(<15)
0.2(<15)

0.2(<15)

nA
nA
nA

~^CES 0.05 (<4) - - HA

~^CES
- 0.05 (<4) - uA

-Joes
- - 0.05 (<4) »*A

~^(BR)EBO >5 >5 >5 V

~V(BR)CEO >45 >25 >20 V

Collector cutoff current

(-Vces = 50V)

(-^ces = 30V)
(-VCes = 25V)
Collector cutoff current

(-VCES = 20V;Tamb = 125 o
C)

Collector cutoff current

(-VCES = 30V;ramb = 125 o
C)

Collector cutoff current

(-VCES = 50V;7amb = 125°C)

Emitter-base breakdown

voltage (-/Eb
= 10 l^A)

Collector-emitter breakdown

voltage (-/Ce
= 2 mA)

1

)

The transistor is overloaded to such an extent that the DC current gain decreases to hFE = 20.

2) Collector emitter saturation voltage at Iq = 10 mA for the characteristic which, at a constant base current, intersects

the operating point, where Iq = 11 mA; VcE = 1 v -

3) These values do not apply to BC 309.
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BC307
BC308
BC309

Dynamic characteristics (7"amb = 25 °C)

/c = 2 mA; VCB = 5 V;f = 1 kHz

/)fe group A B C
Type BC307

BC308
BC307
BC308
BC309

BC308
BC309

fr|2e

*>22e

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2
330
30(<60)

8.7 (6 to 15)

3
600
60(<110)

kQ
10"4

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-/c = 10 mA;
-VCE = 5V;f = 50MHz)
Collector-base capacitance

(-VcBO = 10V;f = 1MHz)
Noise figure

(-/c = 0.2 mA; -VCE = 5 V;

Rg = 2 kQ; f = 1 kHz; Af = 200 Hz)

f= 30 to 15000 Hz

°C) BC307 BC308 BC309

h 200 200 200 MHz

CCB0 <6 <6 <6 PF

NF <10 <10 <4 dB
NF - - 2«4) dB

Total perm, power dissipation
versus temperature
Ptot

=
' (T"amb)

W BC307. BC308. BC309
u,t

03

QZ

01

n

50 100 150 °C

Permissible pulse load

K rthJA = Ht) v= parameter

W BC307. BC308. BC309

IIP 10" 5
10-* 10"3 10' 2

1£T
1 10° I0

7
s—/
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BC307
BC308
BC309

DC currant gain hK = f (/c)

-VCE = 5 V

BC307 BC308, BC309

10C
or

25
xfl

.5 pop

,|

TT

mA
100

80

60

Output characteristics Ic = f (Vce)

/b = parameter

BC307. BC308. BC309

20

-i;om/ji

=d 0,9 mA

-0,( mA

— 3,7mA

I

-0,6 mA-

J^mA

0,4mA

0,3mA

-0,2 mA-

-4 =0,1 mA

10^mA 2V

%

Collector current Ic = f (Vbe)

-Vce = BV

BC307. BC308. BC309
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/
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—
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Output characteristics Ic = t (Vce)

Jb = parameter
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BC307
BC308
BC309

Output characteristics Ic = f (VCe)

/b = parameter

(liA BC307. BC308, BC309
100

80

60

20

f
vnXA

'7 ?ji

r ijlAV

f

0,6 <i1A

\

0,4<uA
<

~k' 0,2M
'

1 5V

Output characteristics /c = f (VCe)

Vbe = parameter

^A BC 309

100
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(

ns7V-
r—

0,56 v

0,55 V

-l/
BE=0,5*V

1 2 3 h 5V—
*"H:e
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Collector-emitter saturation voltage

VcEsat = n/c);»FE = 20;

7"amb = parameter
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Base-emitter saturation voltage
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BC307
BC 308
BC309

Input characteristic /b = f (Vbe)

-VcE = 5V;TOTb = 25 C

M-A BC307. BC308. BC309
n3iu

i—i—|— —i—i—r
\ —

I
5

ft
1

y

io
1 L
5 E

mO
0,5

-*-VR
1,0 V

Transition frequency
fy = f{Ic);T«rt, = 25°C

MHZ BC307. BC308, BC309

10
3

<!*

^OE 10V

T G
f

1 J

10 5 10 5 10 5 10 mA

->C

Collector cutoff current versus

temperature /cbo = f (fan*)

Average and scattering values for max.

perm, reverse voltage
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Collector-base capacitance
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^-parameter versus collector current

-VcE=5V;Tamb = 25°C
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BC 309
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PNP Silicon Transistors BC327
BC328

BC 327 and BC 328 are epitaxial PNP silicon planar transistors in TO 92 plastic package
(10 A 3 DIN 41 868). The transistors are suitable as complementary transistors to BC 337
and BC 338.

Type Ordering code

BC327 1 ' Q62702-C31

1

BC 327-1

6

Q62702-C311-V3
BC 327-25 Q62702-C311-V4
BC 327-40 Q62702-C311-V2
BC328 1 > Q62702-C312
BC 328-1

6

Q62702-C312-V3
BC 328-25 Q62702-C312-V4
BC 328-40 Q62702-C312-V2
BC327/BC337paired Q62702-C366-S1
BC328/BC 338 paired Q62702-C367-S1

2,5 max.

1.4-D.4 ~*|

-K1

EBC

5,2

4*
5,2

Mounting instruction:

Fixing hole dia 0.6
Approx. weight 0.25 g

0,2

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation TamD £25°C

Thermal resistance

Junction to ambient air

Junction to case

BC327 BC328

-VCES 50 30 V
"VCEO 45 25 V
-Vebo 5 5 V
~k 800 800 mA
~ICM 1 1 A
~h 100 100 mA
T\ 150 150 °C

^stg -55 to +150 °C

Pfot 625 625 mW

flthJA

flthJC

^200
^90

^200
^90

K/W
K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC327
BC328

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCE = 25V)
Collector cutoff current

(-VCE = 25V;Tamb = 125 C)

Collector cutoff current

(-VCE = 45 V)

Collector cutoff current

(-VCE = 45V;ramb = 125 C)

Emitter-base breakdown voltage

(-/EB = 100 jiA)

Collector-emitter breakdown voltage

(-/CE = 100jxA)

Collector-emitter breakdown voltage

(-JCE = 10 mA)
Collector emitter saturation voltage

(-/c = 500 mA; /B = 50 mA)

BC327 BC328

"JCES
- 2(<100) nA

~k£S
- <10 JiA

~A:es 2(<100) - nA

-
4ces <10 - HA

~V(BR)EB0 >5 >5 V

~V(BR)CES >50 >30 V

~V(BR)CE0 >45 >20 V

"^CEsat <0.7 1 > <0.7 1 > V

The transistors are grouped at Ic = 100 mA in accordance with the DC current gain /)FE and

marked by figures of the German DIN standard. At -VCe = 1 V and the collector currents

tabulated below the following static characteristics apply:

/)FE group 16 25 40

Type BC 327, BC 328 BC 327, BC 328 BC 327, BC 328

(mA)
-Vbe
(V)

»FE "fe >>FE

k/h

100
300 <1.2

160 (100 to 250)

130(>60)
250 (160 to 400)

200 (> 100)

400 (250 to 630)
320 (> 1 70)

Condition for matching pairs:

(In = 100 mA; VCe = 1 V)^ ^1.41

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-ic = 10 mA;
-VCE = 5 V; f = 50 MHz)
Collector-base capacitance

(-VcB = 10V;f = 1MHz)

BC327 BC328

h 100 100 MHz

CcBO 12 12 PF

1 ) The transistor is overloaded to such an extent that the DC current gain decreases to />FE = 10.
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BC327
BC328

Total perm, power dissipation

versus temperature
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=
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BC327
BC328

DC current gain hFE = f (/c);

-Vce = 1 V; Tamb = parameter

BC 327. BC 328
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NPN Silicon Transistors BC337
BC338

BC 337 and BC 338 are epitaxial NPN silicon planar transistors in TO 92 plastic packages
(10 A 3 DIN 41 868). The transistors are suitable for use as complementary transistors to
BC 327 and BC 328.

Type Ordering code

BC337 1 > Q62702-C313
BC 337-1

6

Q62702-C313-V3
BC 337-25 Q62702-C313-V1
BC 337-40 Q62702-C313-V2
BC338 1 > Q62702-C314
BC 338-1

6

Q62702-C314-V1
BC 338-25 Q62702-C314-V2
BC 338-40 Q62702-C314-V3
BC 337/BC 327 paired Q62702-C366-S1
BC 338/BC 328 paired Q62702-C367-S1

0.4-0,4

2,5m IX.

i.

rsi

—K.I.,

-*"

5
'2
-<U

t

•-

EBC

' ' ' Tcvi

Mounting instruction:

Fixing hole dia 0.6
Approx. weight 0.25 g

5 -2
-d2

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

BC337 BC338

VcES 50 30 V
VfcEO 45 25 V
Vebo 5 5 V
k 800 800 mA
4cM 1 1 A
h 100 100 mA
7-j 150 150 °C

Tstg -55 to +150 °C

Ptot 625 625 mW

ftthJA

AthJC

^200
£90

£200
£90

K/W
K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC337
BC338

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCE = 25V)
Collector cutoff current

(VCE = 25V;ramb = 125°C)

Collector cutoff current

(VCE = 45 V)

Collector cutoff current

(VCE = 45V;Tamb = 125°C)

Emitter-base breakdown voltage

(7EB = 100 uA)

Collector-emitter breakdown voltage

(7CE = 100 uA)

Collector-emitter breakdown voltage

(Ice = 10 mA)
Collector emitter saturation voltage

(Ic = 500 mA; IB = 50 mA)

BC337 BC338

Ices
- 2 (< 1 00) nA

Ices
- <10 uA

/CES 2(<100) - nA

*ces <10 - HA

V(BR)EB0 >5 >5 V

V(BR)CES >50 >30 V

V(BR)CE0 >45 >20 V

VcEsat
<0.7D <0.7 1 > V

The transistors are grouped at Ic - 100 mA in accordance with the DC current gain hFE and

marked by figures of the German DIN standard.

At VCE = 1 V and the collector current indicated below, the following static characteristics

apply.

/)FE group 16 25 40

Type BC 337, BC 338 BC 337, BC 338 BC 337, BC 338

'c

(mA)
Vbe
(V)

hFE »FE >>FE

Idh

100
300 <1.2

160 (100 to 250)

130(>60)
250 (160 to 400)

200 (> 100)

400 (250 to 630)

320 (> 1 70)

Condition for matching pairs:

(Jc = 100 mA; VCE = 1 V)^EE1 £1.41

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Ic - 10 mA;

Vce = 5 V; f = 50 MHz) h
Collector-base capacitance

(VCB = 10V;f = 1MHz) CCBo

BC337

100

12

BC338

100

12

MHz

PF

1) The transistor is overloaded to such an extent that the DC current gain decreases to /JFE - 10.
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BC337
BC 338

Total perm, power dissipation

versus temperature
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BC337
BC338

DC current gain hFE = fW-

Tan* = parameter
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NPN Silicon Planar Transistor BC368

BC 368 is an epitaxial NPN silicon planar transistor in TO 92 plastic package (10 A 3
DIN 41 868). It is intended for use in output stages of low performance and as complementary
transistor to BC 369.

Type

BC368
BC 368/BC 369 paired

Ordering code

Q62702-C747
Q62702-C788

2,5 max BC E

0,4x0,4 T_ Ml u.i . 1 3-

T
* S

h— u.i--,
- A 5,2-0,2

«

—

-+
5,2-0,2

«--

Mounting instruction:

Fixing hole dia 0.6
Approx. weight 0.25 g Dimension: in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation

(ramb = 25°C)

Thermal resistance

Junction to ambient air 1 '

Junction to case

Vces

VcEO

Vebo

k
Id*

h

T\

^stg

RthJA

RthJC

25
20
5

1

2

100
200
150
-55 to +150

0.8(1)

£156
£60

V
V
V
A
A
mA
mA
°C

°C

W

K/W
K/W

1) If the transistors with max. 4 mm lead length are fixed on PCBs with a min. 10 mm x 10 mm large copper area for
the collectorterminal, flthJA = 125 K/W and thus Ptot max (Tamb = 25 °C) = 1

W
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BC368

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(/c = 1 A; IB = 100 mA) VcEsat ^0.5 V

Collector cutoff current

(VCB = 25V) A:bo ^10 ^
Collector cutoff current

(VcB = 25V;rj = 150 C) heo =£1 mA
Emitter cutoff current

(Veb = 5V) heo ^10 jxA

Base-emitter voltage

(VCE = 10V;/c = 5mA) Vbe 0.6 V

(\ZCE = 1V;/C = 1A) Vbe ^1 V

DC current gain

VCE = 10V;/c = 5mA h?E >50 —

VCE = 1 V; /c = 0.5 A hfE 85 to 375 —

Vce = 1V;/c = 1A h?E >60 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 5 V; Ic = 10 mA) 65 MHz

Total perm, power dissipation

versus temperature

Ptot
=

' l^amb)

W
1,5

1.0

0.5

*tUA-125K/W
/?

thJA -156K/\rf

Collector cutoff current versus

temperature /Cbo
= f ITamb)

uA VcB=VCBmax.

W2

Li nit :un e

100 200 °C 50

-** Tm

100 150 °C

*" 7amb
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BC368

Collector current Iq = f {VBE)

VCE = 1V;Tamb = 25X
mA

10
4

5

Collector-emitter saturation voltage
VCEsat = M/c);

£mf 2S °C

I

0,1 0,2 0,3 0A 0,5 V
——*" VCESQt

DC current gain /jfe
= f (/c)

VCe = 1 V; Tamb = parameter

"FE 5

10* mA
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PNP Silicon Planar Transistor BC369

BC 369 is an epitaxial PNP silicon planar transistor in TO 92 plastic package (10 A 3

DIN 41 868). It is intended for use in output stages of low performance and as complementary

transistor to BC 368.

Type

BC369
BC 369/BC 368 paired

Ordering code

Q62702-C748
Q62702-C788

2,5 max

0,4x0,4
\
I*"

i

T

rsi'

-—
-14,1.,

•»
5,2-0,2

A
i

BCE

Mounting instruction:

Fixing hole dia 0.6

Approx. weight 0.25 g

-H 5,2-0.2K

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation 1 '

(Tamb = 25°C)

"VCES

"VCEO
-VEbo

~^BM

'tot

25
20
5

1

2

100
200
150
-55 to +150

0.8(1)

V
V
V
A
A
mA
mA
°C

°C

W

Thermal resistance

Junction to ambient air1)

Junction to case

flthJA

RthJC

^156
^60

K/W
K/W

1) If the transistors with max. 4 mm lead length are fixed on PCBs with a min. 10 mm x 10 mm large copper area for

the collector terminal, RthJA = 125 K/W and thus Ptot max (Tamb = 25 °c )
= 1 w -

213



BC369

Static characteristics (7"amb = 25°C)

Collector-emitter saturation voltage
(-/c = 1A;-/B = 100mA) "VcEsat ^0.5 V
Collector cutoff current

(-VCB = 25V) ~A:bo ^10 jiA

Collector cutoff current

(-VCb = 25V;7-j=150 C) -
/CB0 £1 mA

Emitter cutoff current

(-VEB = 5V) ~^EBO ^10 pA
Base-emitter voltage

(-VcE = 10V;-/c = 5mA) "Vbe 0.6 V
(-Vce = 1V;-/c = 1A) -V^BE ^1 V
DC current gain

-VcE = 10V;-Jc = 5mA /»FE >50 -

-VCE = 1V;-/C = 0.5A /»FE 85 to 375 -

-VCE = 1V;-/C = 1A »FE >60 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(Vce = 5 V; Ic = 10 mA) 65 MHz

W
1.5

1.0

0,5

Total perm, power dissipation

versus temperature

Ptot
=

' (T"amb)

*t ,jA-125K/W

7?thM -156K/Vrf

100 200 °C

Collector cutoff current versus

temperature 7Cbo = f (7"amb)

10
2

10
u

5

10
1

L mi cu ve

"*• Tn

50 100 150 °C

*" Tamb
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BC369

mA
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Collector current Ic - f (Vbe)
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\
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NPN Silicon Transistors BC413
BC414

BC 413 and BC 414 are epitaxial NPN silicon planar transistors in TO 92 plastic packages
(10 A 3 DIN 41 868). They are intended for use in low-noise AF input stages and as
complementary transistors to BC 415 and BC 416.

Type Ordering code

BC413 1 > Q62702-C375
BC413B O62702-C375-V1
BC413C Q62702-C375-V2
BC414 1 > Q62702-C376
BC414B Q62702-C376-V1
BC414C Q62702-C376-V2

-14.1

2,5 max.

0.4-0.4 ~1
[ L

rsi

"-0.2

t

EBC

5.2
-0,2

Mounting instruction: Fixing holedia 0.6
Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Thermal resistance

Junction to ambient air

BC413 BC414

VCEO 30 45 V
VCBO 45 50 V
Vebo 5 5 V
k 100 100 mA
h 20 20 mA
T\ 150 150 °C

Tstg -65 to +150 °C

''tot 300 300 mW

ftthJA 420 420 K/W

Static characteristics (Tamb = 25 °C)

The transistors are grouped according to the DC current gain /)FE and marked by B and C.

At VCE = 5 V and the collector currents tabulated below the following static characteristics

apply.

A»fe group B C

Type BC413, BC414 BC413,BC414

k
(mA)

hFE hFE

Idh

0.01

2
150(>100)
290 (180 to 460)

270 (> 100)
500 (380 to 800)

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC413
BC414

Type BC413, BC414

VCE k 'b VB£ VcEsat ^BEsat

(V) (mA) (mA) (V) (V) (V)

5 0.01 - 0.52 - - '

5 0.1 - 0.55 - —
- 10 0.5 - 0.075 (<0.25) -

- 100 5 - 0.25 (<0.6) 0.9

5 2 - 0.62(0.55to0.75) - -

1 10 - - 0.3(<0.6) 1 > —

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCB = 30V)
Collector cutoff current

(\/cB
= 30V;Tamb = 150 C)

Emitter cutoff current

(VEB
= 4V)

Collector-emitter breakdown voltage

(/c = 10mA)
Collector-base breakdown voltage

(/c = 10jiA)

Emitter-base breakdown voltage

(7C
'=10

HA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 10 mA;
VCE = 5 V; f = 100 MHz)
Collector-base capacitance

(VCB = 10 V; IE = 0; f = 1 MHz)
Noise figure (Ic = 0.2 mA;
VCe = 5 V; f = 30 Hz to 15 kHz)

Equivalent, base referred noise voltage2 '

(7C = 0.2 mA; VCE = 5 V; Rg
= 2 kQ;

f = 10 to 50 Hz)

BC413 BC414

^CBO <15 <15 nA

^CBO <5 <5 |iA

4bo <15 <15 nA

^(BR)CEO >30 >45 V

^(BR)CBO >45 >50 V

^(BR)EBO >5 >5 V

h

CcBO

NF

250

2.5

<2.5

< 0.1 35

250

2.5

<25

< 0.1 35

MHz

dB

Test circuit for

noise voltage measurement

Specimen Amplifier Band pass

AF electronic

ube voltmeter

fl D>
10Hz 50Hz

Negative eedb

-T"
sck(G v

=cons

Z3 — .]

1 ) For the characteristic which passes through the point Ic = 11 mA; VCE = 1 V at constant base current.

2) Test circuit for noise voltage measurement.
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BC413
BC414

Dynamic characteristics (Tamb =

/c = 2 mA; VCE = 5 V; f = 1 kHz

25°C)

Type BC413, BC414 BC413, BC414

/Ife group B C

h^2e

^21 e

^22e

4.5 (3.2 to 8.5)

2

330
30 (<60)

8.7 (6 to 1 5)

3

600
60(<110)

kQ
10-4

Total perm, power dissipation

versus temperature

Ptot
=

f (Tamb)

W BC413, BC414

'

0,3

0,Z

0,1

rH

._ \
j

\j

|

j

'

;

i

l\j

__L i I Li
I

I

i

I

I

I

I

I

:

i !

I

I i l I

' 'amb

150 °C

Permissible pulse load

« rthjA = MO v = parameter

W BC413. BC414

10 -""
1 I1I1I1I1I lihi lilii IinhIiI iililill I1I1I1I1 Hi

10~ 6 10" 5 10"* 10"3 10~ 2 10~ 1 10° 10
1
S—

w
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BC413
BC414

10
3

5

10
2

5

10
1

5

DC current gain hFE = H^c);

VCE = 5 V; Tamb = parameter

(common emitter configuration)

BC413. BC414

— ic o°c I
l -

s>l

°cl
I

*^'.i
U°L]

tffl

Hi

Collector cutoff current versus

temperature /cbo
=

' (famb)

VCB = 30V

10'mA

10-'

BC413, BC414

— —

'

V

-J? ^ =
/

/
/

Average value

=

150 °C

'amb

Collector current Ic = f (Vbe)

VCE = 5V
(common emitter configuration)

Input characteristic Ig = f (Vbe)

Vce = 5V;
(common emitter configuration)

BC413, BC414

=t
-f
/

/

/
/

-j
/

/

/

/

L—

/

- %
0,5 1,0 V

-Ife
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BC413
BC414

Collector-emitter saturation voltage

VcE8at = f(/c):hFE = 20;

Tamb = parameter
(common emitter configuration)

mA BC413, BC414
10

2

:-bO°ZTtz ftST.
r*

^10lTl

U± '

i'f /
I

U /^4~
/

/ \

~i~-\
—

z£
.._^__

~/j

/ -.1 ...

;

1

1
1

1

__.- Scattering limit
j

atTamb = 25°C!

it

qH- —5^
^1-4 J_UJ

I

11

\

l\
t

\

V

0,1 0,2 0,3 0,4 0,5 0,6 V

*" VrC ent

Base-emitter saturation voltage
VB&a, = r(/c);/iFE = 20;

Tamb = parameter

(common emitter configuration)

BC413, BC414

+t
u
7

25°C-—I

—

7

//

-50°C -|
f

-
/

/

//
/

h

h

i

/

/

Scattering limit

I

atTamb=25°C

i

/

EE^~
f

l~> '

TJ.r 1

n
_i

'I
i

1,2 0£ 0,B

— l/i

1,0 1,2 V

BE sat

Transition frequency fj = f tfc);

VCe = parameter

MHZ BC413. BC414

10
3

fr 5

10v~

CE^V

Tlj

5 10 5 10 5 10 mA

Collector-base capacitance

Ccbo = M^cbo)
Emitter-base capacitance

Cebo =
' (^ebo)

pF BC413, BC414

12

^CBO

(Cebo)

k

\~ ll
I

I

r
-+- 4

i

j

-— >Abo
IV ^\j

—
I

I

slf
r

rr t
"Tvi-CBO |

i

^^vj !

i

i r^
!

i

ilHj— I

i i j1lL._J__l_
I

J_±-_
5 10° 5 10'

V

'"'WW
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BC413
BC414

h-parameter versus collector current

he (Ic)

"•° M7c =2 mA) - /(/C>

VCE = 5V
BC413, BC414

Vv
E-5V-—

*11e

-"ize

-Aj>i P :

^»_ h bE

^22e

10"1
5 10° 5 10

1 mA

h-parameter versus collector-emitter voltage

/c = 2mA
"Wnc )

H, £^ =/(
/»e(VCE =5V)

2,0

e
1,5

1,0

0,5

BC413, BC414

~l

/Q-cmn

1

1

1

^21 e

ic

h
12e

h
ZZt

I

I

20 30V

— Vrc

Noise figure NF = f (Ic )

VCE = 5 V; f = 1 kHz;

Rg = parameter

BC413. BC414

III

I

/

linn /
/? g=1Mfti_100KflC maW

I III/

Kfijlf\

OOfl' 5

II

10~
3

10"
2

10"
1

10° 10
1

mA

Noise figure NF = f [Iq)

VCE = 5V;f = 120Hz
fig = parameter

BC413, BC414

I 111 ill

In H
/ /

/n

WgMMfflj

II

'lOOKfl TioKAjfyi

y/f 1

'500a

7ns
II II

111 lllll

10~
3

10~
2

10~
1

10° io
1

mA

221



BC413
BC414

Noise figure NF = f (Ic)

VCE = 5V;f = 10kHz
flg

= parameter

BC413. BC414

NF

k

111 I

III III j I

RB=mstJ

llllll

'100 <fl
J

III
IJJfl

\po& / 10 KflJf

1KJ2

"UJiJJI

" TTTm

10"
10 10" io

u

10 mA

Noise figure NF = f (VCE)

Ic = 0.2 mA; R
g
= 2 kQ; f = 10 kHz

Af = 200Hz;Tamb = 25°C

Z0

«F

BC413. BC414

h

10
"
1

5 l
,cl

5 10
1

5 10
2
V

-IfcE

Noise figure NF = f{f)

R
g
= 2 kQ; VCE = 5 V; 7C = 0.2 mA

7amb
= 25°C

BC413, BC414

10"
2

10"
1

10° 10
1

10* KHz
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PNP Silicon Transistors BC415
BC416

BC 415 and BC 416 are epitaxial PNP silicon planar transistors in TO 92 plastic packages

(10 A 3 DIN 41 868). They are intended for use in low-noise AF input stages and as

complementary transistors to BC 413 and BC 414.

Type Ordering code

BC415 1 ' Q62702-C377
BC415A Q62702-C377-V1
BC415B Q62702-C377-V2
BC415C Q62702-C377-V3
BC416 1 > Q62702-C378
BC416A Q62702-C378-V1
BC416B Q62702-C378-V2
BC416C Q62702-C378-V3

0.4*0.4

2,5 m

1
3X.

*n

^ PnJ

—14.1., 5
'
2
42

t

EBC

-H5.2

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Thermal resistance

Junction to ambient air

BC415 BC416

"VCEO 35 45 V
-VCBO 45 50 V

~^EBO 5 5 V

-k 100 100 mA
-h 20 20 mA
7j 150 150 °C

^stg
-65 to +150 °c

Pfot 300 300 mW

*thJA 400 400 K/W

Static characteristics (Tsmb = 25 °C)

The transistors are grouped in accordance with the DC current gain /iFe and marked by A, B,

and C. At -VCe = 5 V and the collector currents tabulated below, the following static

characteristics apply.

/7FE group

Type

-'c
(mA)

0.01

2

-VCE
(V)

BC415, BC416

"fe

Ic/h

90 (>40)

170 (120 to 220)

B

BC415, BC416

^fe

klh

150(>100)
290 (180 to 460)

BC415, BC416

r»FE

k/h

270 (> 100)

500 (380 to 800)

1 ) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BC415
BC416

Type BC415, BC416

-V^CE

(V) (mA) (mA)
"V^BE

(V)

"VcEsat
(V)

^BEsat

(V)

5

5

5

1

0.01

0.1

10
100
2

10

0.5

5

0.52

0.55

0.65 (0.55to 0.75)

0.075 (<0.25)

0.25 (<0.6)

0.25(<0.6) 1 >

0.9

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCB = 30V)
Collector cutoff current

(-\/cB = 30V;7amb = 150 C)

Emitter cutoff current

(-V/EB = 4V)
Collector-emitter breakdown voltage
(-/c = 10 mA)
Collector-base breakdown voltage

(-/c = 10 tiA)

Emitter-base breakdown voltage
(-/c = 10 nA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency l-Ic = 10 mA;
-VC E = 5V;f = 100MHz)
Collector-base capacitance

(-VCB = 10V;/E = 0;f = 1MHz)
Noise figure (-/c = 0.2 mA;
-VCE = 5 V; f = 30 Hz to 15 kHz)

Equivalent, base referred noise voltage2 '

(-/c = 0.2 mA; -VCE = 5 V;

Rq
= 2 kQ; f - 10 to 50 Hz)

BC415 BC416

~^CBO <15 <15 nA

~^CB0 <5 <5 (iA

~4bo <15 <15 nA

~^(BR)CE0 >35 >45 V

~^(BR)CB0 >45 >50 V

~^(BR)EBO >5 >5 V

h

CcBO

NF

200

4.5

<2

<0.11

200

4.5

<2

<0.11

MHz

PF

dB

Test circuit for

noise voltage measurement
Specimen Amplifier Band pass

AF electronic

tube voltmeter

ff >
10Hz 50 Hz

Negative I eedba ck
|

—

h

j v
= cons )

1
)
For the characteristic which passes through the point Iq = 11 mA; VcE = 1 V at constant base current.

2) Test circuit for noise voltage measurement.
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BC415
BC416

Dynamic characteristics (7"amb = 25 °C)

-/c = 2 mA; -VCE = 5 V; f = 1 kHz

Type BC415, BC416

/iFE group A B C

h-\2e

h2:e

^22e

2.7 (1,6 to 4,5)

1.5

220
1 8 (<30)

4.5 (3.2 to 8,5)

2

330
30 (<60)

8.7 (6 to 1 5)

3

600
60(<110)

kQ
10"4

Total perm, power dissipation

versus temperature

Ptot
= f (^amb)

yy
BC415, BC416

rM

0,3

0,2

0,1

n

Permissible pulse load

K rthjA = f{t) v = parameter

W BC415. BC416

50 100 150 °G

""'amb

-]rj-l l Nihil lililill llllllll li lilil'l lilllili IIIIHH IIIHIW

10~5 10~ 5 10~* W 3 10" 2 10" 1
10° 10

1
5

225



BC415
BC416

DC current gain

/ife = '(/c);-Vce = 5v

m3

BC415, BC416

^

, nn
c U

m 2

i

-SIT

s I

i

I

m'

5
ill] I

I

mo
"

2 m-1 mO igl

-k

W W 10' FmA

Collector cutoff current versus
temperature 7Cbo = ' (Tamb)

nA BC415, BC416

5

.

-
~7

n?

t=2^:
t=

\^Z

/
/

1

/

— —,'-
£__

1— /

^/ —

— Average value

Scattering limit"

150°C

amb

Collector current Iq = f (VBE )

BC415, BC416
1

—

1

—

1

—

1

—

\-~=3 f- -/- -f-
Average values~
Scattering limit

atTamb=25°

1, '
, /

,vz //
c #- u
f 1

1 I

11/ /—
h 3E

100 °Gi 4--/25 Gf -/-50°C-

1

1

j
|

\\
-y-

1

1 1

0,2 0A Q6 0,8 1,0 1,2 V—
--»te

fiA

10
3

t

i

10
z

5

10
1

5

Input characteristic Iq = f (Vbe)

-VCE = 5V;Tamb = 25"C

BC415. BC416

0,5
,

1,0 V

226



BC415
BC416

Collector-emitter saturation voltage

VCEsat = n/c);"FE = 20;

Tamb = parameter

mA BC415. BC416

= -50° 5Ttl~

TinnT-(

I/

h j

/ /
I

1

/

1

JL,

/!

tj /

n\ 1

tfi \t~

1 l~

1

i

i
Aver

i

jge value.

AtT,mh=?fi°n
H—

• I
i

irr
1 i

1 i

V

\ !
'

Base-emitter saturation voltage

Ca&at = r (lb); /Ife = 20;

7"amb = parameter

mA BC415. BC416

f 1
~r .

' 1 /
5 Average values

Scattering limit

1
1 ( I 1

llr
ll

m 1

=fi=3 H
—

5
XT 1

i

//

T 1

in"

10O'°C / J25°C.'
-501

j

5
1 P

1

1
/

in-1

i

/

0,1 0,2 0,3 0,4 0,5 0,6 V
0,2 OA 0,6 1,0

"^BEsat

1,2V

Transition frequency fj = f (Iq):

7amb
= 25 °c

MHz BC415. BC416

-% =mv

10 5 10 5 10 5 10 mA

^-/p.

Collector-base capacitance

Ccbo =
' (Vcbo)

Emitter-base capacitance

CgBO = ' (^EBo)

f = 1MHz
PF BC415. BC416
15

s C EB0

10-1

5 10° 5 10
1

V
'

V
CBQ;'

Vm
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BC415
BC416

h-parameter versus collector current

-VCE = 5V;7-amb = 25°C

he dc)
fdc)H,

h e (/c = 2 mA)
BC415. BC416

hne

rl/
riF
=bV

S
\ji >

/
/

A
/

^s -
\V

/^ h
?ie VV

h 226

5 10 5 10 mA

^-/n

^-parameter versus collector-emitter
voltage
/c = 2 mA; Tamb = 25°C

/..(Vce) _ y
/Je (VcE = 5V) BC415, BC416

2,0

1,5

1,0

0,5

-;.=2mA

\
^^

1 \ X «*'

* /
•

X
\<
/

/ > L A10 /
/ sk^^^ ^U ^

*a aj—

•

—

-

rJ
"zz

10 20 30V

fnF

Noise figure NF = f (Ic )

-VCe = 5 V; f = 120 Hz;

Tamb = 25°C

20

BC415. BC416

II l/l Dili

Jfl H
i!

/

>1 i

Kg=1Mffi/ 00 KG TioKflTOf

</

'500ffi

/iKS"

lllllll inn

Noise figure NF = f (7C )

-VCE = 5V;f = 1kHz;

T'amb
= 25°C

BC415. BC416

I II III III 1 II

/ /

g
= 1Mftl lOOKffiZI 10Kfl|h

if

KnJ

loofl

III

llll

—
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BC415
BC416

Noise figure NF = f (Iq)

-VCe = 5 V; f = 10 kHz; Tamb = 25 °C

BC415. BC416

NF

I III

|

Rq=

r

Ma v

I

100 (fl

j

KS/|\ 500ft I 10

1K S2 W

ffi^~-
-3 ,.-2 ,.-1

10 10 10 10 10 ItlA

Noise figure NF = f (VCe)

-7C = 0.2 mA; fig
= 2 kQ; f = 1 kHz

Tamb = 25 °C
BC415, BC416

A/f

10
"
1

5 I
,CI

5 10
1

5 10
Z
V

Noise figure NF = f{f)

-Ic = 0.2 mA; fi
g
= 2 kQ; f = 1 kHz

T'amb = 25°C

BC415. BC416
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PNP Silicon Planar Darlington Transistor BC516

BC 516 is an epitaxial PNP silicon planar darlington transistor in TO 92 plastic package
(10 A 3 DIN 41868). Owing to its particularly high current amplification, this darlington
transistor is intended for the following AF applications: As relay driver or complementary
driver for power output stages for use in power supply units or other highly amplifying
stages.

It is provided as complementary transistor to BC 517.

Type Ordering code

BC516 Q62702-C944

Bo- <
-oC

-oE
r*— 14,:

2,5max EBC
0,4x0,4

*
*

!

- --45.2
-0,2'

<5,2,

Mounting instruction: Fixing hole dia 0.6
Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (7amb ^25 C)

Thermal resistance

Junction to ambient air

Junction to case

"VCEO 30 V
~^CBO 40 V
~^EBO 10 V
-h 400 mA
T\ 150 °C

^stg -55 to +150 °C

Ptot 625 mW

ftthJA S200 K/W
ftthJC ^90 K/W
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BC516

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCB = 30V)
Collector-emitter breakdown voltage

(-/c = 2 mA)
Collector-base breakdown voltage

(-/c = 10 vA)

Emitter-base breakdown voltage

(-7E = 100 nA)

DC current gain

(-/c = 20mA, -^ce = 2V)
Collector-emitter saturation voltage

(-/c = 100 mA, -7
B = 0.1 mA)

Base-emitter voltage (Ic = 10 mA, VCE = 5 V)

~^CBO <100

~^(BR)CEO >30

~V(BR)CB0 >40

~V(BR)EBO >10

»FE > 30000

~^CEsat
-VBE

<1
<1.4

nA

V

V

V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 10 mA; -VC£ = 5 V; f = 100 MHz) 220 MHz

Total perm, power dissipation

versus temperature

Ptot
=

' (Tamb)

0.5

F asted on with

Ur u- pl JS

tfthJA -200
K

W

50 100 150°C

VhJA

Permissible pulse load

_K_ ^thjA = ' (t) v = parameter

W
10

3

M
-oi

0,1

= 005

!0,02

'001$

-
OfflE r^ n^:,:

E:v --T- —\ 14:=:::
I

S v-i
J t. *-x-A ' ...

"T

ni i II llll 111 Mil III! Mil

10' =r*£

10°

10" 6 10" 5 10" fc
10"

3 10"2 10"
1

10° 10
1

s
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BC516

Collector-cutoff current versus
temperature /CEs = f (7"amb)

nA

'CE5

It

2
/

/

—d

+
s

/

/
'

-*^
^

r-
*

100
'

150"C
—
*"'amb

Collector current /q = ' (Vbe)

VcE = 2V;Tamb = 26 C

10
1 i

0.2 0A 0,6 OjB 10 1,2 1A 1,6 13 V

*-Vw

DC current gain /7FE = f {Ic )

-VCE = 2 V; 7 = parameter

--[

T

125 "C

:

"llftl
2
5
•c

-5 s°c

II

10" 1 10° 10
1

10
2

10
3 mA

^-/c

Collector-emitter saturation voltage
VCEsat = '(/c)

/iFE = 1 000; Tamb = parameter

—
-jf-Jf
M-i

„, ttA7
SI /

/'n
r—

t
— L -h

r
i /
i /

J f

/
/
L

j

!

F
112

r 2

5°C

5°C—
j -\—
1 i r

"^
1 /

1 1

1 \

/ \

/

I \

0,2
, OA 0,6 0,8 1,0 1,2 V
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NPN Silicon Planar Darlington Transistor BC517

BC 517 is an epitaxial NPN silicon planar darlington transistor in TO 92 plastic package

(10 A 3 DIN 41868). Owing to its particularly high current amplification, this darlington

transistor is intended for the following AF applications: As relay driver or complementary

driver for power output stages for use in power supply units or other highly amplifying

stages.

It is provided as complementary transistor to BC 516.

Type

BC517

B°- <

Ordering code

Q62702-C825

-°C

-oE

0,4x0.4

2,5max.

ir-

/

i C--J

—14.1., "-M

t

EBC

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^25°C)

^CEO

^CBO

^EBO

'c

Tstg

Ptot

30
40
10
400
150
-55 to +150
625

V
V
V
mA
°C

°C

mW

Thermal resistance

Junction to ambient air

Junction to case

RthJA
ftthJC

^200
^90

K/W
K/W
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BC 517

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vcb = 30V)
Collector-emitter breakdown voltage

dc = 2 mA)
Collector-base breakdown voltage

dc = 10 yiA)

Emitter-base breakdown voltage (4 = 100 nA)

DC current gain

(/c = 20mA;\/CE = 2V)
Collector-emitter saturation voltage

(/c = 100 mA, IB = 0.1 mA)
Base-emitter voltage (-/c = 10 mA; -VCE = 5 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 10 mA, VCE = 5 V, f = 100 MHz)

•'CB0

^(BRJCEO

^(BR)CBO

^(BR)EBO

»FE

VcEsat

VB E

<100

>30

>40
>10

> 30000

<1
<1.4

220

nA

V

V
V

MHz

Total perm, power dissipation

versus temperature

W Ptot = n7amb)

15

0.5

)asted on wi h

Ui U- pl JS

^thJA =200
K

W-

50 100 150°C

*thJA

K Permissible pulse load

^f rthJA
= f (t) v = parameter

TO
3

10' =:

10' =

10°

~
—I _i_^.

E0.5IEE; !E = 3i

:S:::::!:1
._,, j^...__ii-_

0,1 . ^3
EM5EE: S?l

.0.005/ * LMiWy+AA 1 llll L
-
v- r̂M- Jjt

.IiLjKjII.ttiiLJiLj ii
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BC517

Collector cutoff current versus
temperature 7Ces = f(Tamb)
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10
4

fe

ilur
/

II

/

...

•

p^
/

/

/
'

'

nA

Collector current Ic - f (Vbe)

VcE = 2V;Tamb =25°C

IU — f
i

/
/
/

j

f

m2
|

ztzi
/
f

/

m1

/

,

/

/

•mO f

100 HOT
—
*"'amb

4? 0,4 0,6 OjB 10 1,2 1,4- 1.6 IjBV

-—•* V„

DC current gain hFE = f (7C );

Vce = 2 V; Tamb = parameter

10
4

125°

:: 2yc

' -55°
: ->

10' 1 10° 10
1

10
2

10
3 mA

mA

Collector emitter saturation voltage

vtEsat = n/c);»FE = iooo
T"amb

= parameter

M~

&4o
V
/

'A

/-j-
1

—

r

•12

-2
5°C

5°C

5°C =-4 = -b
f

/

/

/

I

*- /c

0,2 0,4 0,6 0,8 1,0 1,2 V

235



NPN Silicon Transistors BC 546 - BC 550

BC 546, BC 547, BC 548, BC 549 and BC 550 are epitaxial NPN silicon planar transistors
in TO 92 plastic packages (10 A 3 DIN 41 868). They are intended for use in AF input and
driver stages (BC 549; BC 550 for low-noise input stages) and as complementary transistors
to BC 556, BC 557, BC 558, BC 559 and BC 560.

Type

BC546 1 )

BC 546 VI

BC 546 A
BC 546 B

BC547 1 >

BC 547 VI

BC 547 A
BC 547 B

BC548 1 >

BC 548 VI

BC548A
BC 548 B

BC 548 C

Ordering code

Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702-
Q62702-
Q62702
Q62702-
Q62702-
Q62702-

C687
C687-V3
C687-V1
C687-V2
C688
C688-V3
C688-V1
C688-V2
C689
C689-V4
C689-V1
C689-V2
C689-V3

Type

BC549 1 >

BC 549 B

BC 549 C
BC550 1 >

BC550B
BC 550 C

Ordering code

Q62702-C690
Q62702-C690-V1
Q62702-C690-V2
Q62702-C691
Q62702-C691-V1
Q62702-C691-V2

0,4x0,4

2,5 max EBC

_i~
_tt=

J 5,2
-0,2

<5,2,

Mounting instruction: Fixing holedia 0.6
Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base peak current

Emitter-peak current

Junction temperature

Storage temperature range
Total power dissipation

( 7"amb
= 25°C)

Thermal resistance

Junction to ambient air

Junction to case

BC546 BC547 BC548 BC549 BC550

VCBO 80 50 30 30 50 V
VCES 80 50 30 30 50 V
^CEO 65 45 30 30 45 V
^EBO 6 6 5 5 5 V
'c 100 100 100 100 100 mA
•^CM 200 200 200 200 200 mA
^BM 200 200 200 200 200 mA
4m 200 200 200 200 200 mA
T\ 150 150 150 150 150 °C

^stg -65 to + 150 °C

^tot 500 500 500 500 500 mW

ftthJC

^250
^150

^250
5M50

^250
^150

^250
^150

^250
^150

K/W
K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just availablefrom stock will be delivered.

236



BC 546 - BC 550

Static characteristics (Tamb = 25 °C)

The transistors are grouped in accordance with the DC current gain riFE and are marked

by A, B, and C. At VCE = 5 V and the collector currents tabulated below the following

static characteristics apply.

Type BC546
BC547
BC548

BC546
BC547
BC548

BC546
BC 547, BC 549
BC 548, BC 550

BC 548,

BC 549,

BC550

r)FE group VI A B C

mA
"fe

Idh
»FE

idh
»FE

Idh

0.01

2

100

110
(75 to 150)

90
180
(110 to 220)

120

150
290
(200 to 450)
200

270
500
(420 to 800)

400

Collector cutoff current (Vcbo ~ ^0 V) Atbo ^15 nA

Collector cutoff current

(VcBO = 30V;Tamb = 150 o
C) ^CB0 ^5 |iA

Collector-emitter saturation voltage

(/c = 1 mA; IB = 0.5 mA)
(Ic = 1 00 mA; IB = 5 mA)
(/c = 10mA) 1 >

VcEsat

^CEsat

^CEsat

90(<250)
200 (< 600)

300 (< 600)

mV
mV
mV

Base-emitter saturation voltage2 '

(7C = 1 mA; IB = 0.5 mA)
(Ic = 1 00 mA; /B = 5 mA)

^BEsat

^BEsat

700
900

mV
mV

Base-emitter voltage

(VCE = 5 V; 7C = 2 mA) Vbe 660 (580 to 700) mV

Base-emitter voltage

(VC£ = 5 V; Ic = 10 mA) ^BE <720 mV

1 ) For the characteristic which passes through the point Ic = 11 mA; VcE = 1 V at constant base current.

2) A l/BEs

AT,
approx. = 1.7 mV/K;

JVB approx. -2 mV/K
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BC 546 - BC 550

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 5 V; Ic = 10 mA; / = 100 MHz)
Collector-base capacitance

(Vcbo = 10 V; f = 1 MHz)
Emitter-base capacitance

(VEB0 = 0.5 V; f = 1 MHz)
Noise figure

(VCE = 5 V; /c = 200 \xA; R
g
= 2 kQ;

f = 1kHz;Af = 200Hz)
Equivalent noise voltage

(VCE = 5 V; 7C = 200 |iA; R
g
= 2 kQ;

f = 10to50Hz;7amb = 25°C)

BC546
BC547

:) BC548 BC549 BC550

^T 300 300 300 MHz

CcBO 2.5(<4.5) 2.5(<4.5) 2.5(<4.5) PF

Cebo 9 9 9 PF

NF 2 (<10) 1.2 (<4) 1 «4) dB

En
- <0.135 <0.135 v-y

Dynamic characteristics (Tamb = 25 °C)

Ic = 2 mA; l/CE = 5V;f = 1 kHz

Type BC546
BC547
BC548

BC546
BC547
BC548

BC546
BC547,BC549
BC548,BC550

BC 548,

BC 549,

BC550

/7FE group VI A B C

^11e

h-\2e

^21e

^22e

1.2 (0.4 to 2.2)

2.5

110
20 (<40)

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 to 8.5)

2

330
30(<60)

8.7 (6 to 15)

3

600
60(<110)

kQ
10-4

p-S
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BC 546 - BC 550

Total perm, power dissipation

versus temperature

Ptot
=

' (^amb)

mW BC 546. BC 547. BC 548. BC 549. BC 550

bUU
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n
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X r*hJA = f (t) v = parameter

W BC 546. BC 547, BC 548, BC 549, BC 550
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1
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VCE = 5 V; 7amb = parameter
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BC 546 - BC 550

Collector-emitter saturation voltage

VcEsat = f</c);"FE = 20;

Tamb = parameter
(common-emitter configuration)

BC 546. BC 547, BC 548, BC 549, BC 550
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J y
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Collector-cutoff current versus
temperature 7Cbo = ' (Tamb) for max-
permissible reverse voltage
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BC 546 - BC 550

^-parameter versus collector current

We =
hA'c) f(Ic)
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PNP Silicon Transistors BC556-BC560

forAF input and driver stages

BC 556, BC 557, BC 558, BC 559, and BC 560 are epitaxial PNP silicon planar transistors in

TO 92 plastic package 10 A 3 DIN 41 868. They are intended for use in AF input and driver

stages (BC 559, BC 560 for low-noise input stages) and as complementary transistors to

BC 546, BC 547, BC 548, BC 549, and BC 550.

Type

BC556 1 >

BC556VI
BC556A
BC556B
BC557 1 >

BC557VI
BC557A
BC557B
BC558 1 '

BC558VI
BC558A
BC 558 B
BC558C

Ordering code

Q62702
0.62702
Q62702
Q62702
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-

C692
C692-V3
C692-V1
C692-V2
C693
C693-V3
C693-V1
C693-V2
C694
C694-V4
C694-V1
C694-V2
C694-V3

Type Ordering code

BC559 1 > Q62702-C695
BC559A Q62702-C695-V1
BC559B Q62702-C695-V2
BC559C Q62702-C695-V3
BC560 1 ) Q62702-C696
BC560A Q62702-C696-V1
BC 560 B Q62702-C696-V2
BC560C Q62702-C696-V3

0.4-0.4
i

2,5 max.

2
EBC

-14,1 5,2

T
-H5.2

-1 —-0,2

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions inmm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base peak current

Emitter-peak current

Junction temperature

Storage temperature range

Total power dissipation

(7amb = 25°C)

BC556 BC557 BC558 BC559 BC560

"VCBO 80 50 30 30 50 V
~VCES 80 50 30 30 50 V
~VcEO 65 45 30 30 45 V
~Vebo 5 5 5 5 5 V
-k 100 100 100 100 100 mA
~^CM 200 200 200 200 200 mA
~^BM 200 200 200 200 200 mA
~^EM 200 200 200 200 200 mA
T, 150 150 150 150 150 °C

^stg -65 to +150 °C

^tot 500 500 500 500 500 mW

Thermal resistance

Junction to ambient air ftthjA

Junction to case ftthjc

S250
S150

S250
S150

S250
S150

o
o

if)

in

CM

i-

VII

VII

o
o

if)

in

CM

i-

VII

VII

K/W
K/W

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC 556 - BC 560

Static characteristics (Tamb = 25 °C)

fhe transistors are grouped in accordance with the DC current gain A>FE and are marked

by VI, A, B, and C. At -VCe = 5 V and the collector currents tabulated below the following

Static characteristics apply.

type BC556
BC557
BC558

BC556
BC 557, BC 559
BC 558, BC 560

BC556
BC 557, BC 559
BC 558, BC 560

BC 558,

BC 559,

BC560

ftFE group VI A B C

~k
itnA

>»FE

klh
»FE

klh
"fe

Idh
»FE

klh

6.01

2

ioo

110
(75 to 150)

90
180
(110 to 220)

1203 >

150
290
(200 to 450)
2003>

270
500
(420 to 800)
4003>

Collector cutoff current

(-VCbo = 30V)

(-VcBO = 30V;7amb = 150°C)

Collector-emitter saturation voltage

(-/c = 10 mA; -IB = 0.5 mA)
(-/c = 100 mA; -IB = 5 mA)
{-/c = 10mA) 1 »

Base-emitter saturation voltage2 '

(-Jc = 10 mA; -/
B = 0.5 mA)

j-/c = 100 mA; -IB = 5 mA)
(Base-emitter voltage

t-VcE = 5 V; -Ic = 2 mA)
Base-emitter voltage

\-VCE = 5 V; -Ic = 10 mA)

BC 556
BC557
BC558

BC559
BC560

~kBO
~keo

^15
£5

^15
^5

nA
HA

-VCEsat
-

V(CEsat

"VcEsat

90(<300)
250 (< 650)

300 (< 600)

90(<300)
250 (< 650)

300 (< 600)

mV
mV
mV

-VBEsat
~^BEsat

700
900

700
900

mV
mV

-Vbe 660 (600 to 700) (580 to 700) mV

-Vbe <800 <720 mV

I ) For the characteristic which passes through the point Iq = 11 mA; Vqe = 1 V at constant base current.

:«-
AT, '"'"'' AT,

£) only applies to BC 556, BC 557, BC 558

4VB , approx. = 1.7 mV/K;
AV„

approx. = -2 mV/K
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BC 556 - BC 560

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(-Vce = 5 V; -7C = 10 mA; f = 100 MHz fT
Collector-base capacitance

(-VcB0 = 10V;f = 1MHz)
Noise figure

(-VCE = 5 V; -7
C = 200 |iA; Rg = 2kQ

f = 1kHz;Af=200Hz)
(-VCE = 5 V; -7

C = 200 uA; Rg = 2kQ
f= 30 to 15000 Hz)

Equivalent noise voltage

(-Vce = 5 V; -Ic = 200 uA; R
g
= 2 kQ;

f = 10 to 50 Hz)

> BC556
BC557
BC558 BC559 BC560

fT 150 300 300 MHz

CCBO 4.5 2.5(<4.5) 2.5(<4.5) PF

NF 2(<10) 1 «4) K<4) dB

NF - 1.2 (<4) 1.2 (<2) dB

En
- ^0.11 ^0.11 |iV

Dynamic characteristics (Tamb = 25 °C)

-/
c = 2 mA; -VCE = 5 V; f = 1 kHz

Type BC556
BC557
BC558

BC556
BC 557, BC 559
BC 558, BC 560

BC556
BC 557, BC 559
BC 558, BC 560

BC 558,
BC 559,
BC560

»FE
group VI A B C

^12e

h22e

1.2 (0.4 to 2.2)

2.5

110
20 (<40)

2.7 (1.6 to 4.5)

1.5

220
18(<30)

4.5 (3.2 zo 8.5)

2

330
30(<60)

8.7 (6 to 1 5)

3

600
60(<110)

kQ
10"4

uS
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BC 556 - BC 560

Total perm, power dissipation

versus temperature

Ptot
=

' (Tamb)

myy BC 556, BC 557, BC 558, BC 559, BC 560

lot

bUU

250

50 100 150 °C

*" 'amb

Permissible pulse load

X r»>JA
= f (t); v = parameter

W BC 556, BC 557, BC 558, BC 559, BC 560

10

r
thJA

A

V--Q

10"6 10"
5

10"' 10"
3

10"
2

10"
1

10° 10's/

DC current gain /jFe
=

' Uc)
VCE = 5 V; Tamb = parameter

(common emitter configuration)

BC 556B. BC 557B, BC 558B, BC 559B, BC 560B

10ITI

25°C

^50°

111

Collector current Iq = f (Vbe)

-VCE = 5V

mA BC 556, BC 557, BC 558, BC 559, BC 560

10"
2

10"
1

10° 10
1

10
2
mA

--k
0,5 1JDV

+--V„
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BC 556 - BC 560

Collector-emitter saturation voltage
VCEsat = n/c);>»FE = 20;

Tamb = parameter
(common emitter configuration)

IDA BC556,BC557,BC558.BC559,BC560
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-50°C£=
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/hur N
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/ /
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- i

_ th

::

^tt
1 \
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11

0,1 0.2 0,3 0,4 0.5 0,6 V

- Vrc„.

Collector cutoff current versus
temperature /Cbo = 1 (Tamb) for max.
permissible reverse voltages
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*
/
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2
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Collector-base capacitance Ccb = '(Vcbo)
Emitter-base capacitanceCEBO - Webo)
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BC 556 - BC 560

h-parameter versus collector current

«-tcwSU-'*>
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NPN Silicon Planar Darlington Transistors BC617
BC618

BC 617 and BC 61 8 are epitaxial NPN silicon planar darlington transistors in TO 92 plastic

package (10 A 3 DIN 41 868). These darlington transistors exhibit high current amplification
and are particularly suitable for use in relay drivers and for general AF applications.

Type

BC617
BC618

Bo- <

Ordering code

Q62702-C1137
Q62702-C1138

-«C

-oE

BC 617. BC 618

2,5 max.

0.4*0,4 "1
"•"

tr-

1

^ (VI

—Kl, —
-J"

"-0.2

t

EBC

±*.

-*)5.2
0,2

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^25°C)

Thermal resistance

Junction to ambient air

Junction to case

BC617 BC618

VCEO 40 55 V
^CBO 50 80 V
^EBO 12 12 V
k 1 1 A
Ti 150 150 °C

Tstg -55 to +150 °C

Ptot 625 625 mW

fyhJA

RthJC

^200
^90

^200
^90

K/W
K/W
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BC617
BC618

Static characteristics (Tamb = 25 °C)

ollector cutoff current

VCB = 40V/60V)
VCB = 40 V/60 V; 7amb = 100°C)

mitter cutoff current

l(VEB = 10V)
Collector-emitter breakdown

voltage (7C = 10 mA)
Collector-base breakdown voltage

Collector-emitter saturation voltage

j(7c = 200 mA; 7B = 0.2 mA)
Base-emitter saturation voltage

!(7C = 200 mA; 7b = 0.2 mA)

JDC current gain

l(/c = 100 nA; VCE = 5 V)

(7C = 10 mA; VCe = 5 V)

(7C = 200 mA; v*CE = 5 V)

;(7C = 1 A; VCE = 5 V)

BC617 BC618

7cB0

7cB0

<50
<10

<50
<10

nA

*EB0 <50 <50 nA

V(BR)CE0

^(BR)CBO

>40
>50

>55
>80

V
V

^CEsat <1.1 <1.1 V

^BEsat <1.6 <1.6 V

r»FE

/IFE

»FE

r»FE

>4000
> 10000
20000-
70000
> 10000

>2000
>4000
10000-
50000
>4000

-

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 500 mA; VCE = 5 V;

f = 100 MHz)
Output capacitance

(VcB = 10V;7E = 0;f = 1MHz)
Input capacitance

(VEB = 5 V; 7E = 0; f = 1 MHz)

'ob

Qb

>150 >150 MHz

<4.5 <4.5 PF

<5 <5 PF
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BC617
BC618

Total perm, power dissipation
versus temperature
Ptot

=
nT"amb)

W BC 617. BC 618
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pasted o i with
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Permissible pulse load

'thJA = Mt); v = parameter
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t

r
-i=rt \=\

1 1 II! jjii j iji

Cv- n

hl.il ll ill l ill ilJl ili ill hi ii

50 100 150 °C

** 'amh

n* kt
5

ir
4

io~
3

io
-2

io"' io° ids

DC current gain hFE = f (/c)

VCe = 10V
Tamb = parameter

BC 617, BC 618

%

IU

|||[|||| Wt1 '-

5
Va = 2V J

- vCE = io vm

10
s

1 "i
125»C| _

s

1|« C (SB
*
3mt s

HUtf^'
* ini

10
4
X'' 25' C

/

-5! ;°c

5

in
3

J 111,

10"1 10° 10
1

10
2

10
3mA

-/c

Collector emitter saturation voltage
VcEsat = '(/c);/>FE = 5000
Tamb = parameter
(common emitter configuration)

" A BC617, BC618
10

3

10*

5

10
1

5

10°

ffffl

T
T

~"5
1

1

1

1
1 \

1

1

\ \

If
-55°C-| [l-25°(

11-125°

T ---[1

1
1

1

1 Tf

I

||

Iff
1

5 10° 5 10
1

V

250



BC617
BC618
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NPN Silicon Planar Transistors BC635
BC637
BC639

BC 635, BC 637, and BC 639 are epitaxial NPN silicon planar transistors in TO 92 plastic

package (10A 3 DIN 41 868). The transistors are suitable for use as complementary transistors

to BC 636, BC 638, and BC 640.

Type Ordering code

BC635 2 > Q68000-A3360
BC 635 paired Q68000-A3360-P1
BC 635/BC 636 paired Q68000-A3362-P1
BC637 2 > Q68000-A2285
BC 637 paired Q68000-A2285-P1
BC 637/BC 638 paired Q68000-A3363-P1
BC6392) Q68000-A3361
BC 639 paired Q68000-A3361-P1
BC 639/BC 640 paired Q68000-A3364-P1

2,5 max

0,4x0,4

J. 1
-14,1.1 5,2,

BCE

5,2-0,2

Mounting instruction:

Fixing hole dia 0.6

Approx. weight 0.25 g
Dimensions in mm

Maximum ratings

Collector-emitter voltage

(Abe = 1 kQ)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation1
' (Tamb = 25 °C)

Thermal resistance

Junction to ambient air1 '

Junction to case

BC635 BC637 BC639

VCER 45 60 100 V
VCES 45 60 100 V
VCEO 45 60 80 V
Vebo 5 5 5 V
h 1 1 1 A
IcM 1.5 1.5 1.5 A
h 100 100 100 mA
T> 150 150 150 °C

^stg -65 to + 1 50 °C

Ptot 0.8(1) 0.8(1) 0.8(1) w

ftthJA

RthJC

156
55

156
55

156
55

K/W
K/W

1

)

If the transistors with max 3 mm lead length are fixed on PCBs with a min. 10 mm x 10 mm large copper area for the
collector terminal, RthJA = 125 K/W and thus Ptot max (Tamb = 25°C) = 1 W

2) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC635
BC637
BC Do9

Static characteristics (Tamb = 25 °C) BC635 BC637 BC639

Collector-emitter saturation voltage

(Ic = 500 mA, /B = 50 mA) ^CEsat £0.5 £0.5 £0.5 V

Collector cutoff current

(VCB = 30V) ICBO £100 £100 £100 nA

Collector cutoff current

(VCB = 30V,7amb = 125°C) IcBO £10 £10 £10 >iA

Emitter cutoff current

(VEB = 5V) hso £10 £10 £10 jiA

Base-emitter voltage

(Vce = 2 V, /c = 500 mA) Vbe £1 £1 £1 V

Collector-emitter breakdown

voltage (/ceo = 1° mA) V(BR)CE0 45 60 80 V

DC current gain

Ic = 5 mA, Vce = 2 V >>FE >25 >25 >25 —

/c = 150mA, VCE = 2V "FE 40-250 40-160 40-160 —

Ic = 500 mA, Vce = 2 V h?E >25 >25 >25 —

Condition for matching pairs

(7C = 150 mA; VCe = 2 V) ^FEI 1.3 1.3 1.3 -

fy=E2
(<1.6) K1.6) «1.6)

I

Dynamic characteristics (ramb = 25 °C)

Transition frequency

VCE = 5 V, Ic = 10 mA h 130 130 130 MHz
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BC635
BC637
BC639
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versus temperature
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BC635
BC637
BC639

Collector current Ic = f (Vbe)

mA
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PNP Silicon Planar Transistors BC636
BC638
BC640

BC 636, BC 638, and BC 640 are epitaxial PNP silicon planar transistors in TO 92 plastic

package (10A 3 DIN 41 868). The transistors are suitable for use as complementary transistors

to BC 635, BC 637, and BC 639.

Type Ordering code

BC636 2 » Q68000-A3365
BC 636 paired Q68000-A3365-P1
BC 636/BC 635 paired Q68000-A3362-P1
BC 6382 > Q68000-A3366
BC 638 paired Q68000-A3366-P1
BC 638/BC 637 paired Q68000-A3363-P1
BC 6402 > Q68000-A3367
BC 640 paired Q68000-A3367-P1
BC 640/BC 639 paired Q68000-A3364-P1

2,5 max

0,4x0,4 ""1

-14,1.1 5,2.

r4
BCE

k '——

>

rcvf

5,2-0? k

Mounting instruction:

Fixing hole dia 0.6
Approx. weight 0.25 g
Dimensions in mm

Maximum ratings

Collector-emitter voltage

(fiBE = 1 kQ)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation1
* (Tamb = 25 C

C) Ptot

Thermal resistance

Junction to ambient air1 '

Junction to case

BC636 BC638 BC640

"VCER 45 60 100 V
-VcES 45 60 100 V
-VCEO 45 60 80 V
-VEBo 5 5 5 V
-k 1 1 1 A
~hM 1.5 1.5 1.5 A
-h 100 100 100 mA
7j 150 150 150 °C

?stg -65 to + 150 °C

Ptot 0.8(1) 0.8(1) 0.8(1) W

flthJA 156 156 156 K/W
flthJC 55 55 55 K/W

1

)

If the transistors with max. 3 mm lead length are fixed on PCBs with a min. 10 mm x 10 mm large copper area for

the collector terminal, flthJA = 125 K/W and thus Ptot max (7"amb = 25 °C) = 1 W.

2) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC636
BC638
BC640

Static characteristics (ramb = 25 °C)

Collector-emitter saturation

voltage (-/c = 500 mA, -7B = 50 mA) -VcEsat

Collector cutoff current

(-Vcb = 30V)
Collector cutoff current

(-VcB = 30V,T
j

= 125°C)

Emitter cutoff current

(-VEB = 5V)
Base-emitter voltage

(-VCE = 2 V, -Ic = 500 mA)
Collector-emitter breakdown
voltage (-/ceo = 10 mA)

DC current gain

-/c = 5 mA, -VCE = 2 V
-Jc = 150 mA, -VCE = 2 V
-7C = 500 mA, -VCE = 2 V
Condition for matching pairs

(/c = 150mA;VcE = 2V)

BC636 BC638 BC640

""^CEsat ^0.5 ^0.5 £0.5 V

-
/CB0 ^100 £100 £100 nA

-ICBO ^10 £10 £10 >xA

~^EB0 ^10 £10 £10 jxA

-Vbe ^1 £1 £1 V

^(BR)CEO 45 60 80 V

"fE >25 >25 >25 -

/iFE 40-250 40-160 40-160 -

/Jfe >25 >25 >25 -

^FE1 1.3 1.3 1.3 -

^FE2 «1.6) «1.6) (<1.6)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

-VCE = 5 V, -Ic = 10 mA f-i 130 130 130 MHz
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BC636
BC638
BC640
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BC636
BC638
BC640

Collector current Jc = f (Vbe)

mA

— —
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NPN Silicon Planar Darlington Transistors BC875
BC877
BC879

BC 875, BC 877, and BC 879 are epitaxial NPN silicon planar darlington transistors with
integrated diode and resistor in TO 92 plastic package (10 A 3 DIN 41 868). These transistors
are particularly suitable for use as relay driver and for general AF applications.

Complementary transistors to these types are BC 876, BC 878, and BC 880.

Type

BC875
BC877
BC879

Ordering code

Q62702-C853
Q62702-C854
Q62702-C855

2,5 max

0.4x0,4

*-
*

/

i {vi*

*
14.1-! -

~r*

5,2-0,2

1
I

m—

BC E

'~T

5,2-o.2 r-

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range
Total power dissipation 1 '

(Tamb £25°C)

Thermal resistance

Junction to ambient air 1 '

Junction to case

BC875 BC877 BC879

VCEO 45 60 80 V
VCBO 60 80 100 V
Vebo 5 5 5 V
h 1 1 1 A
4cM 2 2 2 A
h 0.1 0.1 0.1 A
T\ 150 150 150 °C

Tstg 65 to +150 °C

Ptot 0.8(1) 0.8(1) 0.8(1) W

flthJA

flthJC

<156
<55

<156
<55

<156
<55

K/W
K/W

1) If the transistors with max 3 mm lead length are fixed on PCBs with a min. 10 mm x 10 mm large copper area for
the collector terminal, flthJA = 125 K/W and thusPtot max (Tamb = 25 °C) = 1 W.
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BC875
BC877
BC879

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(V*CB = VcBmax)

Collector cutoff current

(VCE = 0.5 VcEmax)

Emitter cutoff current

(VEB =4V)
Collector-emitter breakdown

voltage (Ic = 50 mA)
Collector-base breakdown

voltage (Ic = 100 \iA)

Emitter-base breakdown

voltage (/E = 100 nA)

DC current gain

(7C = 150 mA; VCE = 1° v )

(/c = 0.5A;VbE = 10V)

Collector-emitter saturation voltage

(Jc = 0.5 A; IB = 0.5 mA)

(Ic = 1 A; /B = 1 mA)
Base-emitter saturation voltage

(/c = 1 A; IB = 1 mA)

BC875 BC877 BC879

^CBO <100 <100 <100

^CEO <500 <500 <500

kao <100 <100 <100

V(BR)CE0 >45 >60 >80

^(BR)CBO >60 >80 >100

^(BR)EBO >5 >5 >5

»fe

»FE

>1000
>2000

> 1 000
>2000

>1000
>2000

VCEsat

VcEsat

<1.3
<1.8

<1.3
<1.8

<1.3
<1.8

^BEsat <2.2 <2.2 <2.2

nA

nA

nA

V

V

V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 0.5 A; Vce = 5 V; f = 35 MHz) fT 200 200 200 MHz
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Total perm, power dissipation
versus temperature
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BC875
BC877
BC879
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PIMP Silicon Planar Darlington Transistors BC876
BC878
BC880

BC 876, BC 878, and BC 880 are epitaxial PNP silicon darlington transistors with integrated

diode and resistor in TO 92 plastic package (10 A 3 DIN 41 868). These transistors are

particularly suitable for use as relay driver and for general AF applications.

Complementary transistors to these types are BC 875, BC 877, and BC 879.

Type

BC876
BC878
BC880

Bo- <

Ordering code

Q62702-C943
Q62702-C942
Q62702-C941

L.

-oc

4->E

2,5 max

0,4x0,4

J, 1
-14,1.1 5.2-02

(ft
5,2-0.2

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation 1 '

(7amb^25°C)

Thermal resistance

Junction to ambient air 1 '

Junction to case

BC876 BC878 BC880

-VcEO 45 60 80 V
~VCB0 60 80 100 V
"Vebo 5 5 5 V
~'c 1 1 1 A
-
4CM 2 2 2 A
~h 0.1 0.1 0.1 A
Tj 150 150 150 °C

Tstg -65to+1!50 °C

Ptot 0.8(1) 0.8(1) 0.8(1) W

"thJA

RthJC

<156
<55

<156
<55

<156
<55

K/W
K/W

1) If the transistors with max. 3 mm lead length are fixed on PCBs with a min. 10 mm x 10 mm large copper area for
the collector terminal, RthJA = 125 K/W and thus Ptot max (Tamb = 25 °c '

=
1 w -
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BC876
BC878
BC880

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcb = VcBmax)

Collector cutoff current

(-VCE = 0.5 VcEmax)

Emitter cutoff current

(-VEB = 4V)
Collector-emitter breakdown

voltage (-/c = 50 mA)
Collector-base breakdown
voltage (-/c = 100 \iA)

Emitter-base breakdown
voltage (IE = 100 ^A)

DC current gain

(-/c = 150 mA; -VCE = 10 V)

(-Jc = 0.5A;-\/ce = 10V)
Collector-emitter saturation voltage

(-/c = 0.5 A; -IB = 0.5 mA)
(-/c = 1 A; -/

B = 1 mA)
Base-emitter saturation voltage

(-/c = 1 A; -h = 1 mA)

BC876 BC878 BC880

~^CB0 <100 <100 <100 nA

~A:eo <500 <500 <500 nA

~^EBO <100 <100 <100 nA

~V(BR)CE0 >45 >60 >80 V

~V(BR)CB0 >60 >80 >100 V

~V(BR)EB0 >5 >5 >5 V

>>FE

>>FE

>1000
>2000

>1000
>2000

>1000
>2000

-

"VcEsat

~V(CEsat

<1.3
<1.8

<1.3
<1.8

<1.3
<1.8

V
V

~^BEsat <2.2 <2.2 <2.2 V

Dynamic characteristics (T"amb = 25 °C)

Transition frequency

(-/c = 0.5 A; -VCE = 5 V;

f = 35 MHz) h 200 200 200 MHz
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Total perm, power dissipation

versus temperature
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BC876
BC878
BC880
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PNP Silicon Planar Darlington Transistors
for Film Circuits

BCV26
BCV 46

BCV 26 and BCV 46 are epitaxial PNP silicon planar darlington transistors in TO 236 plastic

packages (23 A 3 DIN 41 869). They exhibit particularly high current amplification. Owing
to their high voltage and current carrying capacity, they are suitable for use as relay drivers,

as complementary drivers for power output stages as well as for highly amplifying stages

in general AF applications.

They are complementary transistors to BCV 27 and BCV 47.

Type Mark Ordering code

BCV 26
BCV 46

FD
FE

Q62702-C1151
Q62702-C1153

Bo- <
-°C

-oE

1± 0,051 ±0,05

-*)*-H 0,1 1 0.015

]E
i
BE] j—£ jjg_[[l

E
I

BFp

* ± r
0,4 i 0,03

-3-o

Approx. weight 0.02 g

Dimensions in mm

0,1.0,25

1.2-0,3^

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^25°C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

BCV 26 BCV 46

-VcEO 30 60 V
~VcBO 40 80 V
~^EBO 10 10 V
~k 500 500 mA
~^CM 800 800 mA
-h 100 100 mA
Ti 150 150 °C

^stg -55 to +125 -55 to +125 °C

Ptot 350 350 mW

flthJA

ffthJSB

^358
^250

^358
^260

K/W
K/W

1) Ceramic substrate 0.7 mm, 2.5 cm2 area
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BCV26
BCV46

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcbo = 30V)

(-Vcbo = 60V)
Emitter cutoff current

(-VEB = 10V)
Collector-emitter breakdown voltage

(-/c = 10 mA)
Collector-base breakdown voltage

(-/c = 10 jiA)

Emitter-base breakdown voltage

(-/E = 100 nA)

Collector-emitter saturation voltage

(-/c = 100 mA; -IB = 0.1 mA)
Base-emitter saturation voltage

(-/c = 100 mA; -IB = 0.1 mA)

DC current gain

(-/c = 100 nA; -VCE = 5 V)

(-/c = 10 mA; -Vce = 5 v>

(-/c = 100 mA; -VCE = 5 V)

(-/c = 0.5 A; -VCE = 5 V)

BCV26 BCV46

-/CBO

~^CB0

<100
<100

nA
nA

~^EB0 <100 <100 nA

~^(BR)CE0 >30 >60 V

~^(BR)CB0 >40 >80 V

~V(BR)EB0 >10 >10 V

"VicEsat <1 <1 V

"V^BEsat <1.5 <1.5 V

hfE

/>FE

hfE

hfE

>4000
> 10000
> 20000
>4000

>2000
>4000
> 10000
>2000

-

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 10 mA; -VCe = 5 V; f = 100 MHz) fT

Output capacitance

(-VCb = 10V;/e = 0) Cob

200

3.5

200

3.5

MHz

PF
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BCV26
BCV46

mW
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= f (Tamb)
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BCV26
BCV46

Collector emitter saturation voltage

VCEsat = M/c)

mA
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3

kP

•12

-2
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NPN Silicon Planar Darlington Transistors
for Film Circuits

BCV27
BCV47

BCV 27 and BCV 47 are epitaxial NPN silicon planar darlington transistors in TO 236 plastic

packages (23 A 3 DIN 41 869). They exhibit particularly high current amplification. Owing
to their high voltage and current carrying capacity, they are suitable for use as relay drivers,

as complementary drivers for power output stages as well as for highly amplifying stages
in general AF applications.

They are complementary transistors to BCV 26 and BCV 46.

j
0,1 10,015Type Mark Ordering code

BCV 27
BCV 47

FF

FG
Q62702-C1152
Q62702-C1154

Bo- <
-oC

-oE

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector peak current

Base current

Storage temperature range

Junction temperature

Total power dissipation

(Tamb ;£25°C)

Thermal resistance

Junction to ambient air

Junction to substrate back1)

BCV 27 BCV 47

VCEO 30 60 V
VCBO 40 80 V
Vebo 10 10 V
k 500 500 mA
4cM 800 800 mA
h 100 100 mA
^stg -55 to +125 -55 to +125 °C

Tj 150 150 °C

Ptot 350 350 mW

AthJA

flthJSB

^358
=>260

^358
^260

K/W
K/W

1) Ceramic substrate 0.7 mm; 2.5 cm area
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BCV27
BCV47

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vcbo = 30)

(Vcbo = 60)

Emitter cutoff current

(VEB = 10V)

Collector-emitter breakdown voltage

(/c = 10 mA)
Collector-base breakdown voltage

(/c = 10 jiA)

Emitter-base breakdown voltage

(7E
= 100 nA)

DC current gain

(/c = 100 nA; VCE = 5 V)

(7C = 10 mA; VCE = 5 V)

(7C = 100 mA; VCE = 5 V)

(7C = 0.5 A; Vce = 5 v)

Collector-emitter saturation voltage

(7C = 100 mA; 7B = 0.1 mA)
Base-emitter saturation voltage

(Jc - 100 mA; 7B = 0.1 mA)

BCV27 BCV47

^CBO

4cbo

<100
<100

nA
nA

V(BR)CE0

<100
>30

<100
>60

nA
V

^(BR)CB0 >40 >80 V

V(BR)EB0 >10 >10 V

&FE

>>FE

&FE

&FE

>4000
> 10000
> 20000
>4000

>2000
>4000
> 10000
>2000

-

VcEsat <1 <1 V

^BEsat <1.5 <1.5 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 10 mA; l/CE = 5V;f = 100 MHz) fT

Output capacitance

(VCB=10V;7E = 0) Cob

200

3.5

200

3.5

MHz

PF
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BCV27
BCV47

Total perm, power dissipation

versus temperature

Ptot
= f (Tamb)

mW
400
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D = parameter RthjsB
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BCV27
BCV47
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NPN Silicon Planar Transistors BCW 60
BCW 60 F BCX 70
BCW60R BCX 70 R

BCW 60 and BCX 70 are epitaxial NPN silicon planar transistors in TO 236 plastic package
(23 A 3 DIN 41 869). They are intended for AF input stages and switching applications,
in particular for use in thick and thin film circuits. Both types - BCW 60 and BCX 70 - are
marked by the letter >A<, the adjacent letter (A, B, C, or D for type BCW 60 and G, H, J,

or K for type BCX 70) indicates the relevant current amplification of the transistor.

Complementary transistors are the types BCW 61 and BCX 71. If desired the BCW 60 is

also available as particularly low-noise version (NF<2 dB) under the designation BCW 60 F
and marked with >AF< or >AN<. The transistors BCW 60 and BCX 70 are also available,

if required, with changed terminal sequence (>E< and >B< interchanged) under the
designation BCW 60 R (marked >AO< to >AS<) as well as BCX 70 R (marked >AU< to >AY<).

Type Mark Ordering code

BCW60 2 ' Q62702-C709
BCW60A AA Q62702-C331
BCW60B AB Q62702-C332
BCW60C AC Q62702-C333
BCW60D AD Q62702-C334
BCW60RA AO Q62702-C1054
BCW60RB AP Q62702-C1055
BCW60RC AR Q62702-C1056
BCW60RD AS Q62702-C1057

1± 0,051 ±0,05

*
0,4*0,03

"3-0,15"

±1
0,1 10,015

Type Mark Ordering code

BCW60FF AF Q62702-C1052
BCW60FN AN Q62702-C1053
BCX70 2 > Q62702-C434
BCX70G AG Q62702-C423
BCX70H AH Q62702-C424
BCX70J AJ Q62702-C425
BCX70K AK Q62702-C426
BCX70RG AU Q62702-C901
BCX70RH AW Q62702-C900
BCX70RJ AX Q62702-C899
BCX70RK AY Q62702-C888

3f
dr

0,1..0,25

1,2-0,3?"

Approx. weight 0.02 g

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (7SB = 50°C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 >

BCW 60 BCX 70

VCES 32 45 V
VCEO 32 45 V
Vebo 5 5 V
h 200 200 mA
h 50 50 mA
T\ 150 150 °C

*stg -55 to +125 -55 to +125 °C

Ptot 310 310 mW

RthJA

ftthJSB

£450
£320

£450
£320

K/W
K/W

1) Ceramic substrate 0.7 mm; 2.5 cm2 area

2) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BCW60
BCW 60 F BCX 70
BCW60RBCX70R

Static characteristics (Tamb
= 25 °C)

The transistors BCW 60 and BCX 70 are grouped in accordance with the DC current gain

hFE and marked by letters.

hFE group

for BCW 60 A B C D BCW 60

for BCX 70 G H J K BCX 70

VCE h
V mA

>)FE

Idh
>>FE

Idh
hFE

Ic/Ib

»FE

Ic/Ib

Vbz

V

5 0.01 78 145 (>20) 220 (>40) 300 (> 100) 0.52

5 2 170
(120 to 220)*

250
(180 to 310)*

350
(250 to 460)*

500
(380 to 630)*

0.65

(0.55 to

0.75)*

1 50 >50 >70 >90 >100 0.78

Saturation voltages

Ic = 1 mA; IB = 0.25 mA
Ic = 50 mA; IB = 1 .25 mA

'CEsat (V)

0.12(^0.35)

0.2 (£0.55)

V^BEsat (V)

0.7 (£0.85)

0.83 (£1.05)

Collector cutoff current

(Vces = 32 v)

(Vces = 45 V)

Collector cutoff current

(VCEs = 32V;ramb = 150 o
C)

(VcES = 45V;Tamb =150 C)

Emitter cutoff current

(VEB0 = 4V)
Collector-emitter breakdown voltage

(7CE0 = 2 mA)
Emitter-base breakdown voltage

(7EB0 = 1 nA)

BCW 60 BCX 70

Ices

Ices

<20
<20

nA"

nA*

Ices

Ices

<20
<20 kiA

Iebo <20 <20 nA*

^(BR)CEO >32 >45 V*

^(BR)EBO >5 >5 V*

*) AOL = 0.65%
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BCW60
BCW 60 F BCX 70
BCW60RBCX70R

Dynamic characteristics {Tamb = 25 °C)

Transition frequency (Ic = 10 mA;
VCE = 5V;f= 100 MHz)
Collector-base capacitance

(Vcbo = 10V;/ = MHz)
Emitter-base capacitance

(VEB0 = 0.5 V; f = 1 MHz)
Noise figure (Ic = 0.2 mA;
VCe = 5V;Rg = 2 kQ;

f = 1 kHz; A f = 200 Hz)

BCW 60 BCX 70

't 250 (> 125) 250 (> 125) MH

CCBO <4.5 <4.5 PF

Cebo 8 8 PF

NF 2(<6) 2«6) dB

Four-pole c haracteristics: (Ic = 2 mA; VCE = 5V;f=1 kHz)

rtFE group A;G B;H C;J D;K

^11e 2.7 3.6 4.5 7.5 kQ
(1.6 to 4.5) (2.5 to 6) (3.2 to 8.5) (4.5 to 1 2)

h^2e 1.5 2 2 3 10"4

^21e 200 260 330 520 -

>>22e 18(<30) 24 (<50) 30(<60) 50(<100) US

Switching times:

Operating point

7c:4i:-^B2 approx.10:1:1 mA : R^ = 5 kQ; R2 approx. 5 kQ; -VBB = 3.6 V; flL = 990 Q

Id 35 ns U 400 ns

tr 50 ns k 80 ns

'on 85 (< 1 50) ns ton 480 (< 800) ns

Test circuit for switching times:

1{LS

/J.<5ns

50Q 2 1 BAY63
T
T
< 5 ns

Z
e
aiookQ
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BCW60
BCW60F BCX70
BCW60R BCX70R

Total perm, power dissipation

versus temperature

Ptot = MT)

Pulse resistance r thjsB _
f m

D = parameter RthjsB '

'

fflW

400

300

200

100

^thJA^Ah J SB

\ V

<v
\>

\
50 100 150 °C 10"7 10"

6
10'

5
10'

4
10"

3
10'

2
10

1
10° s

279



BCW60
BCW60F BCX70
BCW60R BCX70R

DC current gain /jFe
= f tfc)

VCE = 1 V; Tamb = parameter
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Collector emitter saturation voltage
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h-parameter versus collector current
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PNP Silicon Planar Transistors BCW61
BCW61F BCX71
BCW61 R BCX71 R

BCW 61 and BCX 71 are epitaxial PNP silicon planar transistors in TO 236 plastic package

(23 A 3 DIN 41 869). They are intended for AF input stages and switching applications, in

particular for use in thick and thin film circuits. Both types - BCW 61 and BCX 71 - are

marked by the letter >B<, the adjacent letter (A, B, C, or D for the type BCW 61 and

G, H, J, or K for type BCX 71) indicates the relevant current amplification of the transistors.

Complementary transistors are the types BCW 60 and BCX 70. If desired the BCW 61 is

also available as particularly low-noise version (NF<2 dB) under the designation BCW 61 F

and marked with >BF< or >BN<. The transistors BCW 61 and BCX 71 are also available - if

required - with changed terminal sequence (>E< and >B< interchanged) under the designation

BCW 61 R (marked >BO< to >BS<) as well as BCX 71 R (marked >BU< to >BY<).

Type Mark Ordering code Type Mark Ordering code

BCW61 2 > Q62702-C710 BCW61 RA BO Q62702-C897

BCW16A BA Q62702-C335 BCW 61 RB BP Q62702-C896

BCW61 B BB Q62702-C336 BCW 61 RC BR Q62702-C895

BCW61 C BC Q62702-C337 BCW 61 RD BS Q62702-C890

BCW61 D BD Q62702-C338 BCW 61 FF BF Q62702-C1058
BCW 61 FN BN Q62702-C1059

1± 0,051 ±0,05 BCX 7

1

2> Q62702-C435

JT^M i
01 ±0,015 BCX71G BG Q62702-C427

rk 1 Bdp \ 4 m^ BCX71H
BCX71J

BH
BJ

Q62702-C428
T |

T
T E Q62702-C429

1 *-*. C^J BCX71K BK Q62702-C430
c
rti

1

^
BCX71RG BU Q62702-C9061

-*\ k-
0,4 i 0,03

"" 3-0,15 *"

.1.-0,

,2-o,

IS

i5

BCX71RH
BCX71RJ
BCX71RK

BW
BX
BY

Q62702-C893
Q62702-C892
Q62702-C889

Approx. weight 0.02 g
Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (TSb = 50 °C)

BCW 61 BCX 71

~VCES 32 45 V

-VCEO 32 45 V

~Vebo 5 5 V

-k 200 200 mA
-h 50 50 mA
T, 150 150 °C

Tstg

Ptot

-55 to +125 -55 to +125 °C

310 310 mW

Thermal resistance

Junction to ambient air RthJA ^450 ^450 K/W

Junction to substrate back 1 ' flthJSB ^320 ^320 K/W

1

)

Ceramic substrate 0.7 mm; 2.5 cm2 area

2) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BCW61
BCW61 F BCX71
BCW61 RBCX71 R

Static characteristics (Tamb = 25 °C)

The transistors are grouped in accordance with the DC current gain /)FE and marked by letters.

hFE group

forBCW61 A B C D BCW61
forBCX71 G H J K BCX71

-Vce -k
V mA

hfE

IcJh
>>FE

IrJI*

»FE
IcJI*

»FE

IcJI*

-Vbe
V

5 0.01 140 200(>30) 270 (>40) 340 (> 100) 0.55

5 2 170
(120 to 220)*

250
(140 to 310)*

350
(250 to 460)*

500
(380 to 630)*

0.65

(0.6 to

0.75)*

1 50 >60 >80 >100 > 1 10 0.72

Saturation voltages

-Ic = 10 mA; -7B = 0.25 mA
-7C = 50 mA; -IB = 1.25 mA

-VcEsat(V)

0.12(^0.25)
0.25 (^0.55)

-^BEsat(V)

0.7 (^0.85)

0.8 (^ 1 .05)

Collector cutoff current

(-VCES = 32 V)

(-Vces = 45 V)

Collector cutoff current

(-VcES = 32V;7amb =150°C)
(-VcEs = 45V;ramb =150°C)
Emitter cutoff current

Collector-emitter breakdown voltage

Mceo = 2 mA)
Emitter-base breakdown voltage

Mebo = 1 HA)

BCW61 BCX71

-^CES

~A:es

<20
<20

nA*

nA*

-4ces

-4ces

-^EBO

<20

<20
<20
<20

nA
nA*

-V(BR)CEO >32 >45 V*

-^(BR)EBO >5 >5 V*

* AQL =0.65%
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BCW61
BCW61 F BCX71
BCW61 RBCX71 R

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (7C = 1 mA;
-VCE = 5V;f = 100 MHz)
Collector-base capacitance

(-Vcbo = 1 V; f = 1 MHz)
Emitter-base capacitance

(-VEB0 = 0.5 V; f = 1 MHz)
Noise figure (-/c = 0.2 mA;
-VCE = 5 V; Rg

= 2 kQ;

/ = 1 kHz; A f = 200 Hz)

BCW61 BCX71

f 180 180 MHz

CcBO <6 <6 pF

Cebo 11 11 PF

NF 2(<6) 2(<6) dB

Four-pole characteristics (Ic = 2 mA; VCE = 5 V; f = 1 kHz)

C;JhfE group A;G B;H

^11e 2.7 3.6

(1.6 to 4.5) (2.5 to

^12e 1.5 2

f)21 e 200 260

^22e 18(<30) 24 (<5

4.5

(3.2 to 8.5)

2
330
30 (<60)

D;K

7.5

(4.5 to 1 2)

3

520
50(<100)

kQ

10"4

Switching times:

Operating point:

-/c : -/B i
: /B2 approx. 10:1:1 mA; R, = 5 kQ; R2 = 5 kQ; VBB = 3.6; RL = 990 Q

*d 35 ns *s
400 ns

tr
50 ns ft 80 ns

'on 85(<150) ns *off
480 (<800) ns

lest circuit for switching times:

/
r
< 5 ns

Z
e
siOOI<Q
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BCW61
BCW61F BCX71
BCW61R BCX71R

Total perm, power dissipation
versus temperature

400

300

200

100

*thJA^ .^thJSB

\ k

>S\>
\

50 100 150 °C

D = parameter RthJSB
= f(t)

10"7 10"
6

10'
5

1tf* 10" 3
10"

2
10'

1
10° s

*~t
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BCW61
BCW61F BCX71
BCW61R BCX71R

DC current gain /)FE = f (/c)

VCe = 1 V; Tamb = parameter

-100°C — n^
(i

Z5°c

'iit . -**.„_.

~w° ] ^r
«

,'

A

Average values

Scattering limit at Tamb
=25°C

|

II

II mi I II

lir IE

Output characteristics /c = f (Vce)

/b = parameter

,0,6 mA

/
A' 0,5mA

/ ^
~1

(/
' 0,»mA

0,3mA

2mA—

7
B
» 0,1mA

10"z 5 10"1 5 10° 5 10
1

5 10
z mA—

—

k

2V

Input characteristic Ic = f (VBE)

VcE = 5V;Tamb = 25°C

0,S
-»-l/R ;

1,0 V

nA

10
5

_/
CES

Collector cutoff current versus

temperature Ices
=

' (Tamb) for max-

permissible reverse voltage

10
2

10
1

10°

10"1

—-

/

—
A

i

/

.
^

7

/
'

/

y i/

p:
-^*

= =

Average value

Scattering limit =

—|

—

50 100 150°C

* Tamb
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BCW61
BCW61F BCX71
BCW61R BCX71R

Collector emitter saturation voltage
VCEsat = n/c);»FE = 40
Tarrib = parameter

10°

--60"rJ^ICO jrfjT

lUU
\jf

J s
.-"

r i

*

' 7

/
^3

x
H

1 verar ova UBS

Scattering limit at Tamb= 25°l-fI
1

1

' 1

l.- 1

1 I

1 1 l_

Base-emitter saturation voltage

^BEsat = fVc): Tamb ~ parameter;

mA
10

z

5

10
1

5

_
—

I I I

• Averaae value

-__ Scattering limit

~i
L^9

/

anamb-" ^

1 /
/

!
/

/

> /
1

/ //

-h —j-
\

1

11

/

f I I
ft

100°G,

-f-

i l

if
-
J-50°C

+-—
1

| /

1 /

1

/

0,1 0,2 0,3 0A 0,5 0,6V 0,Z Q,k 0,6 0,8 1,0 1,2V

Collector current Ic = f (Vbe)
VCe = 1 V; ramb = parameter

Transition frequency fT = f (/c);

Tamb = 25 °C

MHz

10
3

10
2

101

1 1 III

i nil

-"bE- 5V

1
1 1 hi

10"1
5 10° 5 10

1
5 10

Z
II1A—

--'c
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h-parameter versus collector current

h, (/c )

H. =
h a (/c = 2 mA)

--fUc

hne

M

w* m -

S^ti-m

his.

10 5 10 5 10 mA

-'c

BCW61
BCW61F BCX71
BCW61R BCX71R

h-parameter versus collector-emitter

voltage

"° =
A.(Vc. = 5V) "M CE '

2,0

1,5

1,0

0,5

--/
c
=Zm^ A

11

'

/i
21

hv,

n
rt

30V

-*— Vr.i

Collector-basecapacitanceCcbo= '(Vcbo)

Emitter-base capacitanceCebo =f(Vebo)

pF
f = 1MHz;Tamb = 25°C

15

"CBO

^m 1

s
^EBO

\cCBO

5 10
u

5 10
1V

-^CBOJ^EBO^
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NPN Silicon Planar Transistors BCW65
BCW65R

BCW66
BCW66R

BCW 65 and BCW 66 are epitaxial NPN silicon planar transistors in TO 236 plastic

encapsulation (23 A 3 DIN 41 869). They are intended forAF driver and switching applications,

as well as for general purpose applications, in particular for use in thick and thin film circuits.

Both types - BCW 65 and BCW 66 - are marked by the letter >E<, the adjacent letter

(A, B, or C for type BCW 65 and F, G, H, for type BCW 66) indicates the relevant current

amplification of the transistor. Complementary transistors are the types BCW 67 and
BCW 68. The transistors BCW 65 and BCW 66 are also available - if required - with

changed terminal sequence (>E< and >B< interchanged) under the designation BCW 65 R
(marked >ET<, >EU< and >EW<) as well as BCW 66 R (marked >EX<, >EY<, and >EZ<).

Type Mark Ordering code Type Mark Ordering code

BCW 652 >

BCW 65 A
BCW 65 B
BCW 65 C
BCW65RA
BCW65RB
BCW 65 RC
BCW66 2)

BCW 66 F

BCW 66 G
BCW 66 H

EA
EB
EC
ET
EU
EW

EF

EG
EH

Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702-
Q62702

C711
C457
C458
C459
C925
C926
C927
C712
C460
C461
C462

BCW66RF
BCW66RG
BCW 66 RH

1 ± 0,05 1 ± 0,05

EX
EY
EZ

0,4 i 0,03

" 3 -0,15

sT"

Q62702-C928
Q62702-C929
Q62702-C918

01 ±0,015

^T "<fn

r
0,1..0,25_ Approx. weight 0.02 g

1 2-0 35* D'rnens 'ons i n mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (t<10 ms)
Base current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 50°C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

BCW 65 BCW 66

VCES 60 75 V
VCEO 32 45 V
^EBO 5 5 V
k 800 800 mA
A;m 1 1 A
Ib 100 100 mA
7j 150 150 °C

^stg -55 to +150 -55 to +150 °C

Ptot 360 360 mW

flthJA

RthJSB

^375
^278

^375
^278

K/W
K/W

1

)

Ceramic substrate 0.7 mm; 2.5 cm2 area

2) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BCW65 BCW66
BCW65R BCW66R

Static characteristics (Tamb = 25 °C)

The transistors BCW 65 and BCW 66 are grouped in accordance with the DC current

gain /jfe and marked by letters.

hFE group

for BCW 65 A B C

for BCW 66 F G H

Vce k
V mA

"fe »FE

Idh
»FE

Idh

10 0.1 >35 >50 >80

1 10 >75 >1 10 >180

1 100 >160
(100 to 250)*

250
(160 to 400)*

350
(250 to 630)*

2 500 >35 >60 >100

Saturation voltages

Ic = 1 00 mA; IB = 1 mA
Ic = 500 mA; /B = 50 mA

'CEsat (V)

£0.3

£0.7

^BEsat (V)

£1.25
£2

Collector cutoff current

(VCES = 32 V)

(VCES = 45 V)

Collector cutoff current

(VCES = 32V;Tamb = 150 C)

(^cES = 45V;ramb =150°C)
Emitter cutoff current

(VEbo = 4V)
Collector-emitter breakdown voltage

(7CE0 = 10 mA)
Emitter-base breakdown voltage

(ZEB0 = 10^A)
Collector-emitter breakdown voltage

(/c =10jiA)

BCW 65 BCW 66

4ces

A;es

<20
<20

nA*
nA*

^ces

^ces

<20
<20

^A

4bo <20 <20 nA*

^(BR)CEO >32 >45 V*

^(BRIEBO >6 >5 V*

^(BR)CES >60 >75 V

•AQL = 0.65%
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BCW 65 BCW 66
BCW65R BCW 66 R

Dynamic characteristics (7amb = 25 °C)

Transition frequency (7C = 20 mA;
VCE = 10V;f = 100 MHz)
Collector-base capacitance

(VCBO
= 10V;f=1 MHz)

Emitter-base capacitance

(VEB0 = 0.5 V; f = 1 MHz)
Noise figure (7C = 0.2 mA; VCe = 5 V;

flg ; 1 kQ; f = 1 kHz)

Switching times:

(7C = 1 50 mA; 7B1 = -7B2 = 15 mA;
RL = 1 50 Q)

BCW 65 BCW 66

H >100 >100 MHz

CCB0 8(<12) 8(<12) PF

Cebo <80 <80 PF

NF 2(<10) 2(<10) dB

'on <100 <100 ns

*off <400 <400 ns

Total perm, power dissipation

versus temperature
mW Pto, = f(T)

400

300

D = parameter fl
thjsB

MO

200

100

^?thJaN #thJSB

\

^
\\N
\

50 100 150 °C

»- Jamb; hd

10'7 10'
6

10'
5

10'
4

10
3

10'
2

10
1

10° s—»/
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BCW 65 BCW 66
BCW65R BCW 66 R

DC current gain r>FE = f (7C )

VCE = 1 V; Tamb = parameter

hFE

A

^ I ""^
'>

25°

150°C J

ill ^ t
*s

I
II III-'''

1

rJIII
*

Average values

Scattering limit at

1

T3m =25°C 1

10"1
10° 10

1
10

2
10

3 mA

^/c

Output characteristics Iq = f (Vce)

Vbe = parameter

mA (common emitter configuration)

500

400

300

200

0,9 V

0,85 V

0,8 V

0.75 V

VBE :0,7V

0.5 1,5 2 V

Collector cutoff current versus
temperature 7CEs = f (Tamb) for max.

nA permissible reverse voltage
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A

;

'

/

//

/

—

y

—f-
/

/

4

/
/

-/—

/

•
—*—

/

Averaae valu

- __ Scattering Hit it
=

40 80 120 160°C
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Collector current Iq = f (VbE )

Vce = 1 V; ramb = parameter

^50°C-150°

/
/
/

-*

—

f in
/

/

i

— Average values

i

—_Sca ttering 1 mitat amb
- 25°C

i

q
i

j

i

i

1 2 3 4V
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BCW 65 BCW 66
BCW65R BCW 66 R

Collector-emitter saturation voltage

mA r«nb = parameter

10
3

—

/

i*-aj --

'AC-
rtfr'^b °C •

H
bU

u
L

.

/
t

=£_
1

[

1

/

/

°!
^—Average values

— -Scattering limit at Tamb
= 25°C

i

-
1 !

200 400 600 800 mV

Base-emitter saturation voltage

VBEsat = f(/c);hFE = 10;

mA 7amb = parameter

10
3

10
1

h4/ *
150°[ Ifif i-o o /

7/ 5Qor /

L

'/ /

_L~f

—

/

l

1

w
li

1

f

Jl
\

1

1

^ _— Average values

_ Scattering limit at Tamb= 25°C:~zzr—
1

'

1 1

Zfi'*i
3 4V

""^BEsot

MHz

10
3

Transition frequency fT = f (7C);

Vqe = parameter

tt
tt

^Cr 5V

^c

I

E-

HI
1V

10
u 10' 10

2
10

3mA
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PNP Silicon Planar Transistors BCW67 BCW68
BCW67R BCW68R

BCW 67 and BCW 68 are epitaxial PNP silicon planar transistors in TO 236 plastic

encapsulation (23A 3 DIN 41 869). They are intended forAFdriverand switching applications,

as well as for general purpose applications, in particular for use in thick and thin film circuits.

Both types - BCW 67 and BCW 68 - are marked by the letter >D<, the adjacent letter

(A, B, or C for type BCW 67 and F, G, H, for type BCW 68) indicates the relevant current

amplification of the transistor. Complementary transistors are the types BCW 65 and BCW 66.

The transistors BCW 67 and BCW 68 are also available - if required - with changed

terminal sequence (>E< and >B< interchanged) under the designation BCW 67 R (marked

>DT<, >DU< and >DW<) as well as BCW 68 R (marked >DX<, >DY<, and >DZ<.)

Type Mark Ordering code

BCW 67 2 > Q62702-C713
BCW 67 A DA Q62702-C463
BCW 67 B DB Q62702-C464
BCW 67 C DC Q62702-C465
BCW 67 RA DT Q62702-C921
BCW67RB DU Q62702-C919
BCW67RC DW Q62702-C1060
BCW68 2 > Q62702-C714
BCW 68 F DF Q62702-C466
BCW 68 G DG Q62702-C467
BCW 68 H DH Q62702-C468

Type

BCW 68 RF
BCW 68 RG
BCW 68 RH

1± 0,051* 0,05

Mark Ordering code

DX
DY
DZ

*
0,4±o,o:

"3-0,15"

u
n_ u\

M"

Q62702-C922
Q62702-C923
Q62702-C924

1 ± 0,015

± r
0,1..0,25

1,2-o.iT

Approx. weight 0.02 g
Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (TSb
= 50 C)

BCW 67 BCW 68

-VcES 45 60 V
~VCEO 32 45 V

~^EBO 5 5 V
-Ic 800 800 mA
-
^CM 1000 1000 mA
-h 100 100 mA
Tj 150 150 °C

^stg
-55 to +150 -55 to +150 °C

Pfot 360 360 mW

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

RthJA

ftthJSB

£375
£278

£375
£278

K/W
K/W

1

)

Ceramic substrate 0.7 mm; 2.5 cm area

2) If the order does not include any exact indication of the current amplification group desired, a transistor of a current

amplification group just available from stock will be delivered.
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BCW 67 BCW 68
BCW67RBCW68R

Static characteristics (Tamb = 25 °C)

The transistors BCW 67 and BCW 68 are grouped in accordance with the DC current gain

hFE and marked by letters.

rtFE group

for BCW 67 A B C

for BCW 68 F G H

-VCE ~k
V mA

»FE "fe

Idh
/IFE

Idh

1 10 >75 >120 >180

1 100 170
(100 to 250)'

260
(160 to 400)*

350
(250 to 630)*

2 500 >35 >60 >100

Saturation voltages

-Ic = 1 00 mA; -IB = 1 mA
-Ic = 500 mA; -IB = 50 mA

-^CEsat(V)

^0.3
^0.7

-V,BEsat (V)

^1.25

^2

Collector cutoff current

(-Vces = 32 V)

(-Vces = 45 V)

Collector cutoff current

(-VCES = 32V;ramb =150°C)
(-VCES = 45V ; ramb =150°C)
Emitter cutoff current

H/EB0 = 4V)
Collector-emitter breakdown voltage

(-/CEo = 10 mA)
Emitter-base breakdown voltage

(-/EB0 = 1 jiA)

BCW 67 BCW 68

-^CES

~^CES

<20
<20

nA*

nA*

~^CES

~^CES

<10
<10

\xA

liA

~^EB0 <20 <20 nA*

-^(BR)CEO >32 >45 V*

-^(BR)EBO >5 >5 V*

*AQL = o.e
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BCW 67 BCW 68
BCW67R BCW 68 R

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 80 mA;
-VCE = 10V;f= 100 MHz)
Collector-base capacitance

(-Vcbo= 10V;f= 1 MHz)
Emitter-base capacitance

(-yEB0 = 0.5 V; f = 1 MHz)
Noise figure (-/c = 0.2 mA; VCe = 5 V;

T
g
= 1 kQ; f = 1 kHz; A f = 200 Hz)

BCW 67 BCW 68

h >100 >100 MHz

CcBO 12 (<18) 12(<18) PF

Cebo <80 <80 pF

NF 2 (< 1 0) 2(<10) dB

Total perm, power dissipation

versus temperature
mW Ptot = f(T)

400

300

Pulse resistance r thjsB

D = parameter fltwsB
= f[Q

200

100

\Rm #rhJSB
r

s

S
\
<

\
50 100 150 °C

+-Tamb; TsB

10'7 10"
6

10
s

10'
4

10'
3

10'
2

10'
1

10° s

^r
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BCW 67 BCW 68
BCW 67 R BCW 68 R

DC current gain hFE = f (Ic )

vce = 1 V; ramb = parameter
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Output characteristics Ic = f (VCe)

/b = parameter
mA (common emitter configuration)
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BCW 67 BCW 68
BCW67R BCW 68 R

Collector-emitter saturation voltage
VCEsat = f(/c);/lFE = 10;

mA ramb = parameter
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NPN Silicon AF Transistors BCX22
BCX24
BCX 94

BCX 22, BCX 24, and BCX 94 are epitaxial NPN silicon planar transistors in TO 18 metal

case (18 A 3 DIN 41 876). The collector is electrically connected to the case. These transistors

are particularly suitable for use in AF input and driver stages as well as for universal

applications at higher reverse voltages.

Type

BCX 22
BCX 24
BCX 94

Ordering code

Q62702-C732
Q62702-C750
Q62702-C856

E B C

00,45 _ I

U— T3,S±l —-J 5.2 „,U-

Approx. weight 0.33 g

2,54*0.3

Dimensions in mm

Maximum ratings (Tamb = 25°C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb = 25°C)

Total power dissipation

(Tease = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

C) BCX 22 BCX 24 BCX 94

VCES 125 100 100 V
VCEO 125 100 100 V
Vebo 5 5 5 V
k. 800 800 800 mA
^CM 1 1 1 A
h 100 100 100 mA
T\ 200 200 200 °C

Tstg -65 to +200 -65 to +200 -65 to +200 °C

Ptot 450 450 450 mW

Ptot 1.55 1.55 1.55 W

RthJA <390 <390 <390 K/W
ftthJC <100 <100 <100 K/W
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BCX22
BCX24

Static characteristics (Tamb = 25 °C) BCX22 BCX24

DUA 94

BCX94

Collector-emitter breakdown voltage

(Ic = 10 mA) V(BR)CE0) >125 >100 >100 V

Collector-emitter breakdown voltage

(7c = 100nA) ^(BR)CES >125 >100 >100 V

Emitter-base breakdown voltage

(JE
= 100nA) V(BR)EBO >5 >5 >5 V

Collector-emitter saturation voltage

(Ic = 300 mA; IB = 30 mA) VcEsat ^0.9 ^0.9 <0.9 V

Base-emitter saturation voltage

(Jc = 300 mA; IB = 30 mA) ^BEsat ^1.4 - ^1.4 V

Base-emitter saturation voltage

(Ic = 1 00 nA; IB = 2.5 jxA) ^BEsat
- ^1.5 - V

Collector cutoff current

(VCes=100V) A:es =noo ^30 ^100 nA

(VCES =100V;Tamb =150 C) A:es S10 ^10 ^10 \iA

Emitter cutoff current

(VEB = 4V) ^EBO S100 ^100 £100 nA

DC current gain

(Jc = 100 mA; VCE = 1 V) hfE >63 >40 >63 —

(7C = 200 mA; Vce = 1 V) *>FE
>40 - >40 -

(/C = 10^;VCE=1 V) >>FE
- ^20 — -

(/c = 100 jiA; Vce= 1 V) »FE
- ^20 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(Jc = 10 mA; VCE = 5 V; f = 20 MHz) fT

Output capacitance

(Vcb = 1 V; 7E = 0; f = 1 MHz) Cob

100

12

100

12

100

12

MH

pF
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BCX22
BCX24
BCX94

Total perm, power dissipation
versus temperature

W ptot = f (T); flth = parameter

2.0

1.5

1.0

0.5
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BCX22
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=
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PNP Silicon AF Transistors BCX23
BCX39

BCX 23 and BCX 39 are epitaxial PNP silicon planar transistors in TO 18 metal case
(18 A 3 DIN 41 876). The collector is electrically connected to the case. These transistors
are particularly suitable for use in AF input and driver stages as well as for universal
applications at higher reverse voltages.

Type

BCX 23
BCX 39

Ordering code

Q62702-C733
Q62702-C821

U— 13,-5±1—J5,2 -,U-

E B C

Approx. weight 0.33 g

2,54±0,3

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Total power dissipation (Tcase = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

BCX 23 BCX 39

~VCES 125 100 V
~VCE0 125 100 V
~Vebo 5 5 V
-k 800 800 mA
~^CM 1 1 A
~h 100 100 mA
T\ 200 200 °C

Tstg -65 to +200 -65 to +200 °C

Ptot 450 450 mW
Ptot 1.55 1.55 W

fithJA

flthJC

<390
<100

<390
<100

K/W
K/W
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BCX23
BCX39

Static characteristics (Tamb
= 25 °C)

Collector-emitter breakdown voltage

(-/c = 10 mA)
Collector-emitter breakdown voltage

(-/c = 100nA)
Emitter-base breakdown voltage

(-7E = 100nA)
Collector-emitter saturation voltage

(-7C = 300 mA; -/B = 30 mA)
Base-emitter saturation voltage

(-/c = 300 mA; -7B = 30 mA)
Collector cutoff current

H/Ces=100V)
(-VCES =100V);Tamb =150

o
C)

Emitter cutoff current

(-Veb=4V)
DC current gain

(-/c = 100mA;-VCE = 1 V)

(-/c = 200 mA; -VcE = 1 V)

BCX23 BCX39

-^(BR)CEO >125 >100 V

-V(BR)CES >125 >100 V

-^(BR)EBO >5 >5 V

-^CEsat ^0.9 =£0.9 V

-^BEsat ^1.4 ^1.4 V

_^CES ^100 ^100 nA

-^CES ^10 ^10 HA

-Iebo ^100 S100 nA

»FE

&FE

2i63

^40
>63
>40

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 1 mA; -VCE = 5 V; f = 20 MHz) fT

Output capacitance

(_yCB = 1 o V; -h = 0; f = 1 MHz) Cob

100

12

100

12

MHz

PF
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BCX23
BCX39

Total perm, power dissipation
versus temperature
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BCX23
BCX39

Collector cutoff current versus

temperature Ices ~ f (Tamb) for max.

n A permissible reverse voltage
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NPN Silicon Planar Transistors BCX41
BCX41 R

BCX 41 is an epitaxial NPN silicon planar transistor in TO 236 plastic package (23 A 3 DIN
41869). This transistor is intended for use in AF input and driver stages as well as for
universal applications at higher reverse voltages in thin and thick film circuits. The transistor
is marked by the code letters >EK<.

The transistor is also available - if required - with changed terminal sequence (>E< and >B<
interchanged) under the designation BCX 41 R (marked >ES<).

Type Mark Ordering code

BCX 41

BCX 41 R
EK
ES

Q62702-C946
Q62702-C1061

1 ± 0,05 1 i 0,05

*
0,4 ±0,03

-0,15"

s-T

t

01 ±0,015

^1 ^

Approx. weight 0.02 g

f
0.1..0.25

1,2-0,3?"

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current (f<10 ms)
Base current

Junction temperature

Storage temperature range

Total power dissipation (7SB = 50 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

Vceo

Vcbo

^EBO

'c

h

^stg

Ptot

ftthJA

ftthJSB

125
125
5

800
1

100
150
-55 to +125
350

<380
<285

V
V
V
mA
A
mA
°C

°C

mW

K/W
K/W

1) Ceramic substrate 0.7 mm; 2.5 cm^ area
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BCX41
BCX 41 R

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(7C = 10 mA)
Collector-emitter breakdown voltage

(Jc =100iiA)
Emitter-base breakdown voltage

(7C = 100nA)
Collector-emitter saturation voltage

(/c = 300 mA; 7B = 30 mA)
Base-emitter saturation voltage

(7C = 300 mA; 7B = 30 mA)
Collector cutoff current

(VCES = 100 V)

(VCES =100V;ramb =150°C)

(V^ces = 100 V; Tamb = 85 °C; VBE = 0.2 V)

(VCES = 1 00 V; Tamb = 1 25 °C; VBE = 0.2 V)

Emitter cutoff current

(VEB = 4 V)

DC current gain

(7C = 100nA; Vce = 1 V)

(/c = 100mA;VCE = 1 V)

(7C = 200 mA; VCE = 1 V)

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

(7C = 10 mA; VCE = 5 V; f = 20 MHz )

Output capacitance

(VCB = 10V;7E = 0;f = 1 MHz)

V(BR)CE0 >125

V(BR)CES >125

V(BR)EB0 >5

VcEsat <0.9

^BEsat <1.4

A;es

^CES

IcEX

^CEX

<100
<10
<10
<75

^EBO <100

»FE

"fe

»FE

>25
>63
>40

h 100

C b 12

V

V

V

V

V

nA
HA
jiA

^A

nA

MHz

PF
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BCX41
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versus temperature
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BCX41
BCX41 R

Collector current Iq = f (Vbe)
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PNP Silicon Planar Transistors BCX 42
BCX 42 R

BCX 42 is an epitaxial PNP silicon planar transistor in TO 236 plastic package (23 A 3
DIN 41 869). This transistor is intended for use in AF input and driver stages as well as for

universal applications at higher reverse voltages in thin and thick film circuits. The transistor

is marked by the code letters >DK<.

The transistor is also available - if required - with changed terminal sequence (>E< and >B<

interchanged) under the designation BCX 42 R (marked >DS<).

Type Mark Ordering code

BCX 42
BCX 42 R

DK
DS

Q62702-C945
Q62702-C1062

1± 0,05 1+0,05

tp i
b;

*
0,4±o,03

"3-0,15"

01 ±0,015

m ir\

±
"Sf

Approx. weight 0.02 g

Dimensions in mm

f
0.1..0.25

1,2-ojT

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current(r<10 ms)
Base current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 50°C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

~VcEO 125 V
~VCB0 125 V
""Vebo 5 V
~k 0.8 A
~^CM 1 A
~'b 100 mA
7j 150 °C

^stg -55 to +125 °C

^tot 350 mW

"thJA <380 K/W
flthJSB <285 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm^ area
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BCX42
BCX 42 R

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(-/c =10mA)
Collector-emitter breakdown voltage

(-/c =100jiA)
Emitter-base breakdown voltage

(-/c =100|iA)
Collector-emitter saturation voltage

(-/c = 300 mA; -/B = 30 mA)
Base-emitter saturation voltage

(-Vces = 300 mA; -/B = 30 mA)
Collector cutoff current

(-VCES = 100V)
(_VCES =100V;Tamb =150°C)
(-VCEs = 100 V; Tamb = 85°C; -VBE = 0.2 V)

(-VCEs = 100 V; Tamb = 1 25 °C; -VBE = 0.2 V)

Emitter cutoff current

(_yEB =4V)
DC current gain

(-/c =100 kiA;-VCE=1 V)

(_/c = 100mA;-VcE= 1 V)

(-/c = 200 mA; -VCE = 1 V)

-V(BR)CE0 >125

-^(BR)CES >125

-V(BR)EB0 >5

-^CEsat <0.9

-VBEsat <1.4

-Ices

-/CES

-4cex

-ICEX

<100
<10
<10
<75

-/ebo <100

hFE

>>FE

>>FE

>30
>63
>40

V

V

V

V

V

nA
nA
liA

HA

nA

Dynamic characteristics

Transition frequency

(-/c = 10 mA; -VCE = 5 V; f = 20 MHz)
Output capacitance

(_VCB = 10 V; /E = J = 1 MHz)

h

Cob

100

12

MHz

PF
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BCX42
BCX42R

Total perm, power dissipation

versus temperature
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BCX42
BCX42R
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PNP Silicon Planar Transistors BCX51
BCX52
BCX53

BCX 51, BCX 52, and BCX 53 are epitaxial PNP silicon planar transistors in SOT 89 plastic

package. These transistors are particularly suitable for use in AF input and driver stages

of low and medium performance in thin and thick film circuits. Complementary transistors

are BCX 54, BCX 55, and BCX 56. The transistors are marked by the following code letters:

Type Mark Ordering code

BCX 51 AA Q62702-C951
BCX 5 1-6 AB O62702-C1063
BCX 51-10 AC Q62702-C1064
BCX 51 -16 AD Q62702-C1065
BCX 52 AE Q62702-C950
BCX 52-6 AF Q62702-C1066
BCX 52-10 AG Q62702-C1067
BCX 53 AH Q62702-C952
BCX 53-6 AJ Q62702-C1068
BCX 53-10 AK Q62702-C1069

1,6iTIQXh

^

0,44 max«

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 60 °C)

(ceramic substrate

0.7 mm with 2.5 cm2 area)

Thermal resistance

Junction to substrate back

(cermaic substrate

0.7 mm with 2.5 cm2 area) AthJSB I
^30

BCX 51 BCX 52 BCX 53

~VcEO 45 60 80 V
~^CBO 45 60 100 V
-VEB0 5 5 5 V
-Ic 1 1 1 A
~hM 1.5 1.5 1.5 A
-I* 100 100 100 mA
-Iqm 200 200 200 mA
-J

\
150 150 150 °C

Tstg -65 to +15 °C

3 3 3 W

^30 ^30 K/W
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BCX51
BCX52
BCX53

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(-/c = 500 mA; -/B = 50 mA)
Base-emitter voltage

(-VCE = 2 V; -Ic = 500 mA)
Collector cutoff current

(-VCB = 30 V)

(-VCB = 30V;Tamb =125 C)

DC current gain

(-VCE = 2 V; -/c = 5 mA)

(-Vce = 2V;-/C = 1 50 mA)

(-Vce = 2 V; -/c = 500 mA)

°C) BCX51 BCX52 BCX53

-VcEsat £0.5 £0.5 £0.5 V

-Vbe £1 £1 £1 V

-/CBO

-ICBO

£100
£10

£100
£10

£100
£10

nA
HA

»FE

ZlFE

hFE

>25
40 to 250
25

>25
40 to 1 60
25

>25
40 to 1 60
25

-

Dynamic characteristics

Transition frequency

{-% = 5V;-7C = 10 mA;
f = 35 MHz) 50 50 50 MHz
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BCX51
BCX52
BCX53

Total perm, power dissipation

versus temperature
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BCX51
BCX52
BCX53

Collector current /c = f (Vbe)
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NPN Silicon Planar Transistors BCX54
BCX55
BCX56

BCX 54, BCX 55, and BCX 56 are epitaxial NPN silicon planar transistors in SOT 89 plastic

package. These transistors are particularly suitable for use in AF input and driver stages

of low and medium performance in thin and thick film circuits. Complementary transistors

are BCX 51, BCX 52, and BCX 53. The transistors are marked by the following code letters:

Type Mark Ordering code

BCX 54 BA Q62702-C954
BCX 54-6 BB Q62702-C1070
BCX 54-10 BC Q62702-C1071
BCX 54-1

6

BD Q62702-C1072
BCX 55 BE Q62702-C955
BCX 55-6 BF Q62702-C1073
BCX 55-10 BG Q62702-C1074
BCX 56 BH Q62702-C953
BCX 56-6 BJ Q62702-C1075
BCX 56-10 BK Q62702-C1076

1,6max(-

.0,44 max

Approx. weight 0.1 g

T31
0,48max Q,53:max

1,5 k
>— 3.0-

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collecor peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 60 °C)

(ceramic substrate

0.7 mm with 2.5 cm2 area)

Thermal resistance

Junction to substrate back

(ceramic substrate

0.7 mm with 2.5 cm2
area) RthJSB I

^30

BCX 54 BCX 55 BCX 56

VcEO 45 60 80 V
VcBO 45 60 100 V
Vebo 5 5 5 V
Ic. 1 1 1 A
A:m 1.5 1.5 1.5 A
I* 100 100 100 mA
4m 200 200 200 mA
7] 150 150 150 °C

^stg -65 to +15 °C

Ptot 3 3 3 W

£30 £30 K/W
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BCX54
BCX55
BCX56

Static characteristics (Tamb = 25 °C)

Collector-emitter

saturation voltage

(Ic = 500 mA; ZB = 50 mA)
Base-emitter voltage

(VCE = 2V;/c = 500mA)
Collector cutoff current

(VCB = 30 V)

(VcB = 30V;ramb =125°C)
DC current gain

(VcE = 2V;/c = 5mA)
(VcE = 2V;/c =150mA)
(VcE = 2V;/c = 500mA)

= 25 °C) BCX54 BCX55 BCX56

VcEsat £0.5 £0.5 £0.5 V

Vbe £1 £1 £1 V

oo
o

VII

VII

oo
o

VII

VII

oo
o

VII

VII

nA
HA

"fE

»fe

»FE

>25
40 to 250
25

>25
40 to 1 60
25

>25
40 to 1 60
25

-

Dynamic characteristics

Transition frequency

(Vbe = 5V;/c = 10 mA;
f = 35 MHz) 50 50 50 MHz
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BCX54
BCX55
BCX56
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10
u
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Output characteristics Ic = f (Vce)
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Output characteristics Ic = f (Vce)
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BCX54
BCX55
BCX56

mA
Collector current /c = f (Vbe) mA Collector emitter saturation voltage

2 ====—

_1

0.2 0.4 0.6 0.8 1.0 1.2 V

-V„

VcEsai = MW

0.1 0.2 0,3 0.4 0.5 0.6 07 0.8 V
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^CEsat

DC current gain hK = 1 (/c);
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NPN Silicon Planar Transistors BCX58
BCX59

BCX 58 and BCX 59 are epitaxial NPN silicon planar transistors in 10 A 3 DIN 41 868
plastic package (similar to TO 92). The transistors are designed for use in AF input and
driver stages as well as for switching applications. Complementary transistors are BCX 78
and BCX 79.

Type Ordering code

BCX 58 Q62702-C715
BCX 58 VII Q62702-C618
BCX 58 VIII Q62702-C619
BCX 58 IX Q62702-C620
BCX 58 X Q62702-C621
BCX 59 Q62702-C716
BCX 59 VII Q62702-C622
BCX 59 VIM Q62702-C623
BCX 59 IX Q62702-C624
BCX 59 X Q62702-C625

ZJimax.

Approx. weight 0.25 g
Mounting instruction: Fixing holedia 0.6

EBC

-H 5,Z_o.zk

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb <25°C)

Thermal resistance

Junction to ambient air

BCX 58 BCX 59

VCEO 32 45 V
VCES 32 45 V
Vebo 7 7 V
h 100 100 mA
k*A 200 200 mA
h 50 50 mA
Ti 150 150 °C

^stg -55 to +150 °C

Ptot 450 450 mW

flthJA <280 <280 K/W
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BCX58
BCX59

Static characteristics (Tamb = 25 °C):

Type BCX 58, BCX 59 BCX 58

/7FE group VII VIII IX X BCX 59

Vce 'c "fe ^FE »FE /»FE Vbe

(V) (mA) klh klh idh klh (V)

5 0.01 78 145(>20) 220 (>40) 300 (> 100) 0.5

5 2 170 250 350 500 0.62

(120 to 220) (180 to 310) (250 to 460) (380 to 630) (0.55 to 0.7)

1 10 190 260 380 550 0.7

(>80) (120 to 400) (160 to 630) (240 to 1000)

1 100 >40 >45 >60 >60 0.83

Saturation voltages:

(Ic = 100 mA; IB = 2.5 mA)
(Ic = 100 mA; IB = 2.5 mA)
Collector-base capacitance

(VCBO = 10V;f = 1MHz)
Emitter-base capacitance

(Vebo = 0.5 V; f = 1 MHz)

BCX 58 BCX 59

VcEsat

^BEsat

<0.5
<1

<0.5
<1

V
V

CcBO <4.5 <4.5 pF

CEB <15 <15 pF

Collector cutoff current

(VCE = 32 V)

(VCE = 32V;7amb = 125°C)

(VCE = 32V;Tamb = 100°C;

VBE = 0.2V)

Collector cutoff current

(VCE = 45V)
(VCE = 45V;Tamb = 125 C)

(VCE = 45V;ramb =100 C;

VBE = 0.2V)

Emitter cutoff current

(VEB0 = 5V)
Collector-emitter breakdown voltage

(/c = 10 mA)
Emitter-base breakdown voltage

(Jebo = 1 HA)

kES
kts

0.2(<10)
0.05 (<2.5) -

nA
nA

ktx <20 - HA

kES
kES

- 0.2(<10)
0.05 (< 2.5)

nA
jxA

kfx
- <20 jxA

hBO <20 <20 nA

V(BR)CEO >32 >45 V

V(BR)EB0 >7 >7 V
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BCX58
BCX59

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

BCX58 BCX59

(/c = 10 mA; VCE = 5 V;

f= 100 MHz) fT 250 (> 125) 250 (> 125) MHz
Collector-base capacitance

(VCB = 10V;f=1MHz) Ccbo <4.5 <4.5 PF
Emitter-base capacitance

(VEB = 0.5 V; f = 1 MHz) CEB0 <15 <15 PF
Noise figure

(/c = 0.2 mA; VCE = 5 V;

Rg - 2 kQ; f = 1 kHz) NF 2(<6) 2«6) dB
Four-pole characteristics (/c = 2 mA; VCe = 5 V; f = 1 kHz)

hFE group VII VIII IX X

>>11e 2.7 (1.6 to 4.5) 3.6 (2.5 to 6) 5.4 (3.2 to 8.5) 7.5 (4.5 to 1 2) kQ
"l2e 1.5 2 2 3 10"4

>>21e 200 260 330 520 -

^22e 18(<30) 24(<50) 30(<60) 50(<100) nS

Switching times:

Operating point: /c :/bi --IbH 10:1:1 mA; fy = 5 kQ; R2 = 5 kQ; Vbb = 3.6 V:fiL = 999

35
50
85(<150)

ns ts

ns tf

ns *off

400
80
480 (< 800)

ns

ns

ns

Switching times:

7c :/bi :~'b2 100:10:10 mA; ft, = 500 Q; ft2 = 700 Q; VBB = 5 V:ftL = 98 Q

fa- 5 ns h 250 ns

ff 50 ns tf 200 ns

'on 55(<150) ns 'off 450 (< 800) ns

Test circuit for switching time -V$

IfLS

/
P <5nsT

tfj«502
BOQ ABAY63

mov%;

k

/
r
<5ns

Z
e*100kQ

<
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BCX58
BCX59

Total perm, power dissipation

versus temperature

Ptot = '(T)

mW BCX 58, BCX 59

SUU r

01

400

300

200

100

Permissible pulse load

K
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BCX58
BCX59

Output characteristics /c = f (VCE)

/b - parameter

(common emitter configuration)

ilk BCX 58, BCX 59
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( 4,0Va

,5*IA

800

-3

3,0 /IA

600 .5^
r

A~

400

r u
f

1-5*1A<
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Output characteristics 7C = r (Vce)
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(common emitter configuration)
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Collector emitter saturation voltage

VcEsat = n/c);lFE = 40
Tiimb = parameter

(common emitter configuration)

mA BCX 58, BCX 59
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Base-emittersaturation voltage

VBEsat = f Cc); T"amb = parameter;

(common emitter configuration)
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NPN Silicon Planar Transistor BCX68

BCX 68 is an epitaxial NPN silicon planar transistor in SOT 89 plastic package. It is the
complementary type to BCX 69, and is designed for universal applications of low and
medium performance. The transistor is marked by the following code letters:

Type Mark

BCX 68 CA
BCX 68-10 CB
BCX 68-1

6

CC
BCX 68-25 CD

Ordering code

Q62702-C958
Q62702-C1077
Q62702-C1078
Q62702-C1079

1,6maxh

—

0,44 max

4,6max

1,8max

&
0,48max Hftmax

1,5 k-
— 3.0 -»

Approx. weight 0.1 g

hffl

. Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature

Storage temperature range
Total power dissipation (TSB = 60 °C)

(ceramic substrate 0.7 mm with 2.5 cm2 area)

Thermal resistance

Junction to substrate back
(ceramic substrate 0.7 mm with 2.5 cm2 area)

Vces

Vceo

Vebo

h

'stg

^tot

ftthJSB

25
20
5

1

2

100
200
150
-65 to +150
3

<30

V
V
V
A
A
mA
mA
°C

°C

W

K/W
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BCX68

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(Ic = 1 A;/B = 100 mA)
Collector cutoff current

(VCB = 25V)
(VCB = 25 V; Tj = 150°C)

Emitter cutoff current(VEB = 5 V)

Base-emitter voltage

(VCE=10V;/c = 5mA)
(VCE = 1 V; Ic = 1 A)

DC current gain

VCE = 10V;/c = 5mA
VCe =1V;/C = 0.5 A
VCE = 1 V; /c = 1 A

VCE:isat 0.5

ICBO <100 nA

hso <10 jxA

heo <10 \iA

VBe 0.6 V
Vbe <1 V

hFE >50 -

>»FE 85to375 1 > -

»FE >60 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 5 V; /c = 10 mA; f = 20 MHz) 65 MHz

1 ) divided into the groups: 1 (hpE = 63 to 1 60)

16(/JFE= 100 to 250)

25(hFE= 160 to 400)
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BCX68

Total perm, power dissipation

versus temperature

WPto,=f(rsB)

^thJS r 30K/W
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BCX68

Collector current Ic = f (Vbe)

mA VcE-1V;Tamb = 2B'C

10
4

0,5 1,0 1,5 V

+ Vbe

Collector-emitter saturation voltage

m
,

7-,mb = 25°C

0,1 0,2 0,3 0,4 0,5 V

*- VcEsat
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PNP Silicon Planar Transistor BCX69

BCX 69 is an epitaxial PNP silicon planar transistor in SOT 89 plastic package. It is the
complementary type to BCX 68, and is designed for universal applications of low and
medium performance. The transistor is marked by the following code letters:

Type

BCX 69
BCX 69-10
BCX 69-1

6

BCX 69-25

Mark

CE
CF
CG
CH

Ordering code

Q62702-C957
Q62702-C1080
Q62702-C1081
Q62702-C1082

1.6mi

3-4

0,44 max

0,48n\ax Q,53:max

1,5 k-
— 3,0-*

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Base peak current

Junction temperature
Storage temperature range
Total power dissipation (7Sb = 60 °C)

(ceramic substrate 0.7 mm with 2.5 cm2 area)

Thermal resistance

Junction to substrate back
(ceramic substrate 0.7 mm with 2.5 cm2 area)

"VfaES 25 V
-VCEO 20 V
"Vebo 5 V
-k 1 A
~!CM 2 A
~h 100 mA
~hu 200 mA
Ti 150 °C

Tstg -65 to +150 °C

Ptot 3 W

flthJSB <30 K/W
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BCX69

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(-ic = 1 A; -IB = 1 00 mA)
Collector cutoff current

(-VCB = 25 V)

(-VCB = 25 V; Tj = 150°C)

Emitter cutoff current

(-VEB = 5 V)

Base-emitter voltage

(-VCE = 10 V, -Zc = 5mA)
(-VCE = 1 V, -Ic = 1 A)

DC current gain

-VCE = 10 V, -7c = 5mA
-VCE = 1 v -

-/c = °-5 A
-Vce = 1 V, -/c = 1 A

"^CEssst

-/CBO

-/CBO

~^EB0

-Vbe
-vBt

A»FE

>»FE

r»FE

<0.5

<100
<10

<10

0.6

<1

>50
85 to 375

D

>60

nA
HA

HA

V
V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE = 5 V, -Ic = 10 mA; f = 20 MHz) 65 MHz

1) divided into the groups: 10(/)FE= 63 to 160)

16(hFE=100to250)
25(/>FE = 160 to 400)
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BCX69

Total perm, power dissipation

versus temperature
WPtot = f(rSB )
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BCX69

Collector current Iq = 1 (Vbe)

mA VtE = 1V;ramb = 25°C
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W
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m 2
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™°

0,5 1,0 1,5 V
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Collector-emitter saturation voltage

. Vc&« = '(/c):/>re = lO;

mA ramb = 25°C
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=E====
0,1 0.2 0,3 0A 0,5 V

--^CEsat

337



NPN Silicon Planar Transistors BCX73
BCX74

BCX 73 and BCX 74 are epitaxial NPN silicon planar transistors in 10 A 3 DIN 41 868
plastic package (similar to TO 92). The transistors are designed for use in driver and

output stages as well as for switching applications. Complementary transistors are BCX 75
and BCX 76.

Type Ordering code

BCX 73 Q62702-C634
BCX 73-1

6

Q62702-C634-S1
BCX 73-25 Q62702-C634-S2
BCX 73-40 Q62702-C634-S3
BCX 74 Q62702-C635
BCX 74-1

6

Q62702-C635-S1
BCX 74-25 Q62702-C635-S2
BCX 74-40 Q62702-C635-S3

Z,5max.

0,4x0,4 1 i
c^

1\
<

.^

5,2
-q2

- 14,1.
0j2

EBC

Mounting instruction: Fixing holedia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb >25°C)

Thermal resistance

Junction to ambient air

Junction to case

BCX 73 BCX 74

VCEO 32 45 V
VCES 60 75 V
^EBO 5 5 V
k 800 800 mA
^CM 1000 1000 mA
h 100 100 mA
Tj 150 150 °C

^stg -55 to +150 -55 to +150 °C

Ptot 625 625 mW

ftthJA

flthJC

^200
^90

S200
^90

K/W
K/W

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCES = 32 V) /ces

0/ces = 32V;T
j

=125 o
C) /Ces

Collector cutoff current

(VCES = 45 V) /ces

(VcES = 45V;r
j
= 125°C) /CES

Emitter cutoff current

(VEbo = 4V) /ebo

<20
<2

<20

<20
<2

<20

nA
^A

nA
|iA

nA
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BCX73
BCX74

Collector-emitter breakdown voltage

(Zc =10iiA)
Collector-emitter breakdown voltage

(7c =10mA)
Emitter-base breakdown voltage

(7EBO = 10nA)

BCX73 BCX74

^(BR)CES >60 >75 V

^(BR)CEO >32 >45 V

V(BR)EBO >5 >5 V

The following values apply to the collector currents indicated below:

VCE 'c r»FE ^CEsat ^BEsat

V mA V4 V V

10 0.1 >35
1 1 >50
1 10 >75
1 100 100to630 1 > <0.252 >

2 500 >35 <0.63 > <1.53 >

Base-emitter forward voltage

(7C = 500 mA; VCE = 2 V)

Collector-base capacitance

(Vcbo = 10V)
Emitter-base capacitance

(VEB0 = 0.5 V)

^BE

CcBO

Cebo

<1.4

8(<12)

<80

V

PF

PF

Dynamic characteristics (Tamb = 25 °C):

Transition frequency (7C = 20 mA;
VCE = 10V;f= 100 MHz)
Noise figure (7C = 0.2 mA;
VCE = 5 V; Rg = 1 kQ; f = 1 kHz)

Switching times (7C = 1 50 mA;
RL = 1 50 Q; 7B approx. -7B2 = 1 5 mA)

NF

*on

^off

>100

2(<10)
<100
<400

MHz

dB
ns

ns

1 ) divided into the groups: 1 6 (hFE = 1 00-250)
25(hFE= 160-400)
40 (hFE = 250-630)

2)/b= 10 mA
3) Ib = 50 mA
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BCX73
BCX74

Total perm, power dissipation

versus temperature
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BCX73
BCX74

Collector emitter saturation voltage
VCEsat = fUc);hFE
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PNP Silicon Planar Transistors BCX75
BCX76

BCX 75 and BCX 76 are epitaxial PNP silicon planar transistors in 10 A 3 DIN 41 868
plastic package (similar to TO 92). The transistors are designed for use in AF input and

driver stages as well as for switching applications. Complementary transistors are BCX 73
and BCX 74.

2,5 max.

Type Ordering code

BCX 75 Q62702-C636
BCX 75-1

6

Q62702-C636-S1
BCX 75-25 Q62702-C636-S2
BCX 75-40 Q62702-C636-S3
BCX 76 Q62702-C637
BCX 76-1

6

Q62702-C637-S1
BCX 76-25 Q62702-C637-S2
BCX 76-40 Q62702-C637-S3

0,4x0,4
I

*•

«-

tt
•

—".Loir—

"

j."

5/2 -G,2
k*

EBC

Approx. weight 0.25 g Dimensions in mm
Mounting instruction:

Fixing holedia 0.6

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb <25°C)

Thermal resistance

Junction to ambient air

Junction to case

BCX 75 BCX 76

"VCEO 32 45 V
~VCES 60 75 V
~Vebo 5 5 V
-k 800 800 mA
~lcu 1000 1000 mA
-Is 100 100 mA
7j 150 150 °C

^stg -55 to +150 °C

Ptot 625 625 mW

RthJA

RthJC

S200
S90

^200
^90

K/W
K/W

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCE = 32V)
(-VCE = 32V;Tamb = 125°C)

Collector cutoff current

(-VCE = 45 V)

(-VcE = 45V;Tamb = 125 C)

Emitter cutoff current

(-%o = 4V)

~^CES

~^CES

-/CES
~^CES

-I,EBO

<20
<2

<20

<20
<2

<20

nA
HA

nA
|j.A

nA
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BCX75
BCX76

Collector-emitter breakdown voltage

(-/c = 10jiA)

Collector-emitter breakdown voltage

(-/c =10mA)
Emitter-base breakdown voltage

(-/EB0 = 10nA)

BCX75 BCX76

_V(BR)CES >60 >75 V

~V(BR)CEO >32 >45 V

~^(BR)EBO >5 >5 V

The following values apply to the collector currents indicated below:

-VCE -k >>FE _VCEsat -VBEsat
V mA idh V V

10 0.1 >35 - -

1 1 >50 - -

1 10 >75 - -

1 100 100to630 1 > <0.252 >

2 500 >35 <0.6 <1.53>

Base-emitter forward voltage

{-/c = 500 mA; -VCe = 2 V)

Collector-base capacitance

(-Vcbo=10V)
Emitter-base capacitance

(-VEB0 = 0.5 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-Iq = 20 mA;
-VCB = 10V;f= 100 MHz)
Noise figure (-Iq = 0.2 mA;
-VCE = 5 V; flg

= 1 kQ; f = 1 kHz)

Switching times (-7C
- 1 50 mA;

RL = 1 50 Q; 7B1 -IB2 = 1 5 mA)

-Vbe <1.4

CcBO 12(<18)

CEBo <80

h >100

NF
'on

*off

2(<10)
<100
<400

V

PF

pF

MHz

dB
ns

ns

1 ) divided into the groups:

2)/b = 10 mA
3) /b = 50 mA

16(hFE = 100-250)
25(hFE= 160-400)
40 (hFE = 250-630)
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BCX75
BCX76

Total perm, power dissipation

versus temperature

Ptot
=

1 (Tamb)

W BCX 75, BCX 76
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*
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BCX75
BCX76

Collector emitter saturation voltage

VcE8at = n/C);»FE = 20
mA Tamb = parameter
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PNP Silicon Planar Transistors BCX78
BCX79

BCX 78 and BCX 79 are epitaxial PNP silicon planar transistors in 10 A 3 DIN 41 868
plastic package (similar to TO 92). The transistors are designed for use in AF input and

driver stages as well as for switching applications. Complementary transistors are BCX 58

and BCX 59.

Type Ordering code

BCX 78 Q62702-C717
BCX 78 VII Q62702-C626
BCX 78 VIII Q62702-C627
BCX 78 IX Q62702-C628
BCX 78 X Q62702-C629
BCX 79 Q62702-C718
BCX 79 VII Q62702-C630
BCX 79 VIM Q62702-C631
BCX 79 IX Q62702-C632
BCX 79 X Q62702-C633

Mounting instruction: Fixing holedia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb <25°C)

Thermal resistance

Junction to ambient air

BCX 78 BCX 79

~VCE0 32 45 V
~VCES 32 45 V
~Vebo 5 5 V
-Ic 100 100 mA
~A;m 200 200 mA
-h 50 50 mA
Tj 150 150 °C

^stg -55 to +150 °C

Ptot 450 450 mW

RthJA <280 <280 K/W
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Static characteristics (Tamb = 25 °C)

BCX78
BCX79

Type BCX78 BCX79 BCX78

hFE group VII VIII IX X BCX79

-yCE
(V) (mA)

>>FE "fE

Idh
A»FE

Idh
»FE

Idh
"Vbe
(V)

5

5

1

1

0.01

2

10

100

140
170
(120 to 220)
180
(>80)

>40

200(>30)
250
(180 to 310)

260
(120 to 400)
>45

270 (>40)

350
(250 to 460)

360
(160 to 630)

>60

340 (> 1 00)

500
(380 to 630)
500
(240 to 1 000)
>60

0.55

0.65

(0.6 to 0.7)

0.68

0.76 (<0.9)

Collector-emitter saturation voltage

(-/c = 100 mA; -7
B = 2.5 mA)

(-/c = 1 00 mA; -IB = 2.5 mA)
Collector cutoff current

(-Vces = 32V)
(-VCES = 32V;7-amb =125X)
(-\/cE = 32V ; ramb = 100 o

C;

VBE = 0.2V)
Collector cutoff current

(-Vces = 45 V)

(-VCES = 45V;7amb =125°C)
(-\ZCE = 45V ; ramb = 100°C;

VBE = 0.2 V)

Emitter cutoff current

(-Vebo = 4V)
Collector-emitter breakdown voltage

(-/c = 10mA)
Emitter-base breakdown voltage

(-/EB0 = 1 \i&)

BCX78 BCX79

"VcEsat

"^BEsat

<0.6
<1

<0.6
<1

V
V

~A:es

~^CES

0.2(<10)
0.05 (< 2.5)

- nA

~IcEX <20 - nA

~^CES

~4cES
-

0.2(<10)
0.05 (<2.5)

nA
HA

-
4cex

- <20 \iA

~^EB0 <20 <20 nA

_
V(BR)CE0 >32 >45 V

-V(BR)EB0 >5 >5 V

347



BCX78
BCX79

Dynamic characteristics (Tamb = 25°C):

Transition frequency (-Iq =10 mA;
-VCE = 5 V; f = 1 00 MHz)
Collector-base capacitance

(~Vcbo = 10V;f= 1 MHz
Emitter-base capacitance

(-Vebo = 0.5 V; f = 1 MHz)
Noise figure (-Iq = 0.2 mA;
-VCE = 5 V; fi

g
= 2 kQ, f = 1 kHz)

'CBO

'EBO

NF

BCX78 BCX79

200 200 MHz

<4.5 <4.5 PF

<15 <15 PF

2(<6) 2«6) dB

Four-pole

nFE group

characteristics (-1

VII

c = 2 mA; -VCE =

VIII

5 V; f = 1 kHz)

IX X

"He

^12e

"21e

"22e

2.7 (1.6 to 4.5)

1.5

200
18(<30)

3.6 (2.5 to 6)

2

260
24(<50)

4.5 (3.2 to 8.5)

2

330
30(<60)

7.5

3

520
50(<100)

kQ
10~4

US

Switching times:

Operating point: -7C :/B1 :-/B2 10:1:1 mA^ = 5 kQ;

R2 = 5 kQ; VBB = 3.6 V; fiL = 999 Q

td 35 ns U 400 ns

fr 50 ns tf 80 ns

^on 85(<150) ns *off 480 (< 800) ns

Operating point: -Ic-Ib\-- ib21 100:10:10 mA; R^ = 500 Q;

fl2 = 700 Q; VBB = 5 V; fiL = 98 Q

td 5 ns «S 250 ns

tT 50 ns tf 200 ns

'on 55(<150) ns *off 450 (< 800) ns

Test circuit for switching time:

-LT-HJV>

/
r
<5ns

p<0,01

>?i=50Q

>

h

50Q ![BAY63

Osc
t
T
< 5 ns

Z
B
si00kft
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BCX78
BCX79

Total perm, power dissipation

versus temperature

Ptot = MTl
mW BCX 78, BCX 79

3UU
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Permissible pulse load

JL rthjc = HO; v = parameter
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BCX78
BCX79

Output characteristics Ic = f (VCE )

IB = parameter

JlA BCX 78, BCX 79
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BCX78
BCX79

h-parameter versus collector

current

/»e (/c = 2 mA)
BCX 78, BCX 79

10 v

hne
_ -l/„ =sv
- "CE

3V

\^h
it

S t>

1)
22e,

5 10 5 10 mA

Transition frequency fj = f (Iq)

MHZ BCX 78. BCX 79
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-f
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5 10
z mA—-^C

Collector-base capacitance
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NPN Silicon Planar Transistors BCY58
BCY59
BCY 65 E

BCY 58, BCY 59, and BCY 65 E are epitaxial NPN silicon planar transistors in T0 18 cases
(18 A 3 DIN 41 876). The collector is electrically connected to the case. The transistors

are particularly suitable for AF input and driver stages as well as for switching applications.

Type Ordering code

BCY 58 Q60203-Y58
BCY 58 VII Q60203-Y58-G
BCY 58 VIM Q60203-Y58-H
BCY 58 IX Q60203-Y58-J
BCY 58 X Q60203-Y58-K
BCY 59 Q60203-Y59
BCY 59 VII Q60203-Y59-G
BCY 59 VIII Q60203-Y59-H
BCY 59 IX Q60203-Y59-J
BCY 59 X Q60203-Y59-K
BCY 65 E Q60203-Y65-S2
BCY 65 E VII Q60203-Y65-E7
BCY 65 E VIII Q60203-Y65-E8
BCY 65 E IX Q60203-Y65-E9

•^ ...

*

—13,5±1-*

s

^-03*-

*

E B C

Approx. weight 0.3 g

2,5^0,3

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase ^45°C)

BCY 58 BCY 59 BCY 65 E

VcES 32 45 60 V
VcEO 32 45 60 V
^EBO 7 7 7 V
k 200 200 100 mA
h 50 50 50 mA
T\ 200 200 200 °C

Tstg -65 to +200 °C

Ptot 1 1 1 W

Thermal resistance

Junction to ambient air

Junction to case
fyhJA ^450 ^450 ^450 K/W
flthJC =S150 ^150 ^150 K/W

Static characteristics (7amb = 25 °C)

The transistors are grouped according to the DC current gain hFE and marked by Roman
numerals.
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Static characteristics (Tamb = 25 °C)

BCY58
BCY59
BCY65E

Type BCY65E BCY 65 E BCY 65 E - BCY 58

BCY 58/59 BCY 58/59 BCY 58/59 BCY 58/59 BCY 59

hFE group VII VIII IX X BCY 65E

Vce h Ife »FE »FE hFE Vbe

V mA Idh idh Idh Idh V

5 0.01 78 145(>20) 220 (>40) 300 (> 1 00) 0.5

5 2 170 250 350 500 0.62

(120 to 220) (180 to 310) (250 to 460) (380 to 630) (0.55 to 0.7)*

1 10 190 260 380 550 0.7

(>80) (120 to 400) (160 to 630) (240 to 1000)

1 50 1 ) >40 >45 >60 - 0.76

1 1002 > >40 >45 >60 >60 0.76

Saturation voltages:

(7C = 1 mA; 7B = 0.25 mA)
(7C = 1 mA; 7B = 2.5 mA)2>

(7c = 50mA;7B = 1.25mA) 1 >

'CEsat

0.12(<0.35)

0.3 «0.7)
0.1 (<0.7)

^BEs

0.7 (<0.85)

0.9 (< 1.2)

0.9 (< 1.2)

Collector cutoff current

(VCES = 32V) 7CES

(Vces = 45 V) 7CES

(VCES = 60V) 7CES

Collector cutoff current

(VCES = 32V,ramb = 150°C) 7CES

(VcEs = 45V;Tamb = 150 C) Ices

(VCES = 60V;T-amb = 150°C) 7CES
Collector cutoff current

(Vce = 32 V; Vbe = 0.2 V;

7amb=100°C) 7CEX
(VCE = 45 V; VBE = 0.2 V;

7amb=100°C) 7CEX

(I^ce = 60 V; Vbe = 0.2 V;

Tamb=100°C) 7CEX
Emitter cutoff current

(VEB0 = 5 V) 7EB0
Collector-emitter breakdown
voltage (7CE0 = 2 mA) V(B r)i
Emitter-base breakdown
voltage (7EB0 = 1 pA) V{Bm

1

)

applies only to BCY 65 E

2) applies only to BCY 58, BCY 59
') AQL = 0.65%

BCY 58 BCY 59 BCY 65E

0.2(<10)
0.2(<10)

0.2(<10)

nA*

nA*

nA*

0.2(<10)
0.2(<10)

0.2(<10)

^A
txA

<20 - - HA

- <20 - txA

- - <20 ^A

<10 <10 <10 nA*

:eo >32 >45 >60 V*

bo >7 >7 >7 V*
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Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 10 mA;
VCE = 5V;f= 100 MHz)
Collector-base capacitance

(Vcbo= 10V;f=1 MHz)
Emitter-base capacitance

(VEB0 = 0.5 V; f = 1 MHz)
Noise figure (/c = 0.2 mA;
Vqe = 5 V; R

g
= 2 kQ;

f= 1 kHz; A f = 200 Hz)

BCY58
BCY59
BCY65E

= 25°C) BCY58 BCY59 BCY 65 E

'h 250 (> 1 25) 250 (> 1 25) 250 (> 125) MHz

CCB0 3.5 (< 6) 3.5 (< 6) 3.5 (< 6) pF

CEBo 8(<15) 8(<15) 8(<15) pF

NF 2«6) 2(<6) 2 «6) dB

Four-pole

nFE group

characteristics (i

VII

c = 2 mA; VCE = 5

VIII

V; / = 1 kHz)

IX X

r»11e

h12e

"21e

>>22e

2.7 (1.6 to 4.5)

1.5

200
18(<30)

3.6 (2.5 to 6)

2

260
24(<50)

4.5 (3.2 to 8.5)

2

330
30(<60)

7.5 (4.5 to 12)

3

520
50(<100)

kQ
10"4

Switching times:

Operating point: BCY 58; BCY 59; BCY 65 E

2rj:/B1 :-IB2 approx. 10:1:1 mA; R
}
= 5 kQ; R2 = 5 kQ; VBB = 36 V; RL

= 990 Q

td 35 ns ts 400
tr 50 ns tf 80
fon 85(<150) ns foff 480(<800)

Switching times:

Operating point: BCY 58; BCY 59
/c :/bi :~Jb2 approx. 100:10:10 mA; R, = 500 Q; R2 = 700 Q; VBB = 5 V; RL

= 98 Q

td 5 ns ts 250
tr 50 ns tf 200
ton 55(<150) ns toff 450(<800)

Switching times:

Operating point: BCY 65 E

7C :/B i
:~/B2 approx. 50:5:5 mA; fl, = 1 kQ; R2 = 1.3 kQ; VBB = 4.7 V; RL

= 195 Q

td 15 ns ts 300
tr 50 ns tf 150
'on 65(<150) ns toff 450 (< 800)

Test circuit for switching times: *10V(lfo)

h
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Total perm, power dissipation

versus temperature

Ptot = f CD: "th = parameter;

Vce^Vceo
W BCY58,BCY59.BCY65E
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V rue
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Permissible pulse load

K rthjC = f(t);v=parameter
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Collector emitter saturation voltage

VcEsat = n/c>;"FE = 40
Tamb = parameter
(common emitter configuration)
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^-parameter versus collector

current
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NPN Silicon Planar Transistor BCY66

BCY 66 is an epitaxial NPN silicon planar transistor in TO 18 case (18 A 3 DIN 41 876).
The collector is electrically connected to the case. The transistor is particularly provided for

low-noise AF input stages. The complementary transistor is BCY 67.

Type

BCY 66

Ordering code
E B C

Q60203-Y66

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (7"
case^45°C)

Thermal resistance

Junction to ambient air

Junction to case

0O>5 T_

5-

—1315*1 -*

<i

*5i2-Q3»-
2.544IW

Approx. weight 0.3 g Dimensions in mm

VCES

^CEO

^EBO

'c

h

'stg

Ptot

ftthJA

ftthJC

45
45
7

50
5

200
-65 to +200
1

^450
^150

V
V
V
mA
mA
°C

°C

W

K/W
K/W

Static characteristics (Tamb = 25 °C)

VCE
V

k
mA

»FE

klh
^BE
V

5 0.01 >40 0.5
5

1

2
10

350 (180 to 630)
120to1000 1 »

0.62 (0.55 to 0.7)*

0.7

Collector-emitter saturation voltage

(/c = 10 mA; 7B = 0.25 mA)
Base-emitter saturation voltage

^CEsat 0.12(<0.35) V

(/c = 10 m>\; IB = 0.25 mA) ^BEsat 0.7 (<0.85) V

1 ) The upper limit applies to at least 90% of the transistors.
*) AQL = 0.65%
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BCY66

Static characteristics (Tarnb
= 25 °C)

Collector cutoff current (VCES = 45 V)

Collector cutoff current

(UcES = 45V;7amb =150 C)

Emitter cutoff current (VEB0 = 5 V)

Collector-emitter breakdown voltage

(7CE0 = 2 mA)
Emitter-base breakdown voltage (7EBo

= 1 M^A)

Dynamic characteristics (TarT,b = 25 °C)

Transition frequency

(Ic = 10 mA; Vce = 5 V; f = 100 MHz)
Collector-base capacitance

(Vcbo = 1 V; f = 1 MHz)
Emitter-base capacitance

(VEB0 = 0.5V;f=1 MHz)
Noise figure (Ic = 0.2 mA; VCE = 5 V;

Rg
= 2 kQ; f = 1 kHz; \ f = 200 Hz)

Ic = 20 iiA; VCe = 5 V; f = 1 00 Hz; Rg = 1 kQ
Ic = 20 uA; VCE = 5 V; f = 1 kHz; R

g
= 1 kQ

Ic = 20 \xA; VCE = 5 V; f = 10 kHz; Rg = 10 kQ
Ic = 200 uA; VCE = 5 V; & f = 1 5.7 kHz;

Rg = 2 kQ

Equivalent, base referred noise voltage

(-/c = 0.2 mA; -VCE = 5 V;

Ra = 2kQ;f= 10 to 50 Hz)

Test circuit for

noise voltage measurement

'CES

^CES

^EBO

^(BR)CEO

V(BR)EBO

*T

CcBO

CEbo

NF
NF
NF
NF

NF

0.2(<10)

0.2(<10)
<10*

>45*
>7*

250 (> 125)

3.5 « 6)

8(<15)

1.2 (< 2)

<4
<2
<2

<3

<0.11

nA

uA
nA

V
V

MHz

PF

PF

dB
dB
dB
dB

dB

uV

Specimen Amplifier Band pass

AF electronic

tube voltmeter

H t>l
10Hz 50Hz

Negative fe edba k (Gy = const)

=l {

Four-pole characteristics (Ic - 2 mA; VCE = 5 V; f = 1 kHz)

fyle 4.5 (2.5 to 12) kQ

^12e 2 10"4

r»21e 330 -

^22e 30(<100) us

' AQL = 0.65%
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BCY66

Total perm, power dissipation

versus temperature

W ptot = MT); Rth = parameter
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BCY66

Output characteristics Ic = f (Vce)

/b = parameter

«A (common emitter configuration)
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BCY66

Transition frequency fj = f (7C )

VCE = parameter
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BCY66

Noise figure NF = t (Ic)

VCE = 5V;f = 120Hz
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BCY66

Noise figure NF = f{VCt)

Ic = 0.2 mA; ft, = 2 kQ; f = 1 kHz
dB A/ = 200Hz;famb = 25°C
20

Noise figure NF = f (f)

Vce = 5 V; /c = 0.2 mA
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PNP Silicon Planar Transistor BCY67

BCY 67 is an epitaxial PNP silicon planar transistor in TO 18 case (18 A 3 DIN 41 876).

The collector is electrically connected to the case. The transistor is particularly provided

for low-noise AF input stages. The complementary transistor is BCY 66.

Type

BCY 67

Ordering code

Q62702-C254

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage ~Vces 45 V
Collector-emitter voltage ~Vceo 45 V
Emitter-base voltage -Vebo 5 V
Collector current -k 50 mA
Base current -h 5 mA
Junction temperature T> 200 °C

Storage temperature range Tstg -65 to +200 °C

Total power dissipation (Tcase
= 45 °C) Ptot 1 W

Thermal resistance

Junction to ambient air RthJA £450 K/W
Junction to case ftthJC £150 K/W

Static characteristics (Tamb = 25 °C)

-VCE
V

5

5

1

-'c
mA

nFE -VBE
V

0.01

2
10

>40
350 (180 to 630)

120to1000 1 >

0.5

0.62 (0.55 to 0.7)

0.7

Collector-emitter saturation voltage

(Ic = 10 mA; IB = 0.25 mA)
Base-emitter saturation voltage

(Ic = 10 mA; /B = 0.25 mA)

"VcEsat

"VBEsat

0.12 (< 0.25)

0.7 (<0.85)

1) The upper limit applies to at least 90% of the transistors.
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BCY67

Static characteristics (7amb = 25 °C)

Collector cutoff current (-VCes = 45 v)

Collector cutoff current

(-VcES = 35V;7amb =150 o
C)

Emitter cutoff current (-Vebo = 4 V)

Collector-emitter breakdown voltage

(-'ceo = 2 mA)
Collector-emitter breakdown voltage

(-/CES =10nA)
Emitter-base breakdown voltage

(-/EB0 = 1 \iA)

-I,CES

^CES

^EBO

<10
<20

V >45*

^(BR)CES >45

^(BR)EBO >5 #

2(<10)* nA

nA

V

V

V

Dynamic characteristics (7amb = 25 °C)

Transition frequency (-/c = 1 mA; -VCe = 5 V)

Collector-base capacitance

(-VCBO=10V;f=1 MHz)
Emitter-base capacitance (-VEbo = 0-5 V)

Noise figure -/c = 0.2 mA; -VCe = 5 V;

R
g
= 2 kQ; f = 1 kHz; Af = 200 Hz

-Ic = 20 nA
-Ic = 20 nA
-Ic = 20 uA

-VcE = 5V;fi
g
= 10kQ;f = 100 Hz

-VCe = 5 V; ftg
= 1 kQ; f = 1 kHz

-Vce = 5 V; fi
g
= 10 kQ; f = 10 kHz

-Ic = 200 nA; -VCe = 5 V; fig
= 2 kQ; A f = 1 5.7 kHz

Equivalent, base referred noise voltage

(/c = 0.2 mA; VCE = 5 V; fig
= 2 kQ;

f= 10 to 50 Hz)

CCB0
CEB0

NF
NF
NF
NF
NF

180

4.5 (< 7)

11 (<15)

1.2 (<2)

<4
<2
<2
<3

<0.135

MHz

PF

PF

dB
dB
dB
dB
dB

uV

Test circuit for

noise voltage measurement
Specimen Amplifier Band pass

AF electronic

tube voltmeter

pi \>1
10Hz 50Hz

r- ^
Negative fee dbac

-T"
k (Gy = const)

-, 1

Four-pole characteristics (-/c - 2 mA; -VCE = 5 V; f = 1 kHz)

h-lte 4.5 {2.5 to 1 2) kQ

ftl2e 2 10"4

^21 e 330 -

^22e 30(<100) us

*AQL = 0.65%
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BCY67

Total perm, power dissipation

versus temperature

W ptot = f (T); Rth = parameter
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BCY67

Collector cutoff current versus

nA temperature 7Cbo = ' (7"amb)
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BCY67

Output characteristics Ic = f ( Vce)

<UA ^b = parameter
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BCY67

Noise figure NF = f(VCE)

/c = 0.2 mA; flg
= 2 kO; f = 1 kHz
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PNP Silicon Planar Transistors BCY77
BCY78
BCY79

BCY 77, BCY 78, and BCY 79 are epitaxial PNP silicon planar transistors in TO 18 cases

(18 A 3 DIN 41 876). The collector is electrically connected to the case. The transistors are

particularly suitable for low noise AF input and driver stages. They can be used as

complementary types to BCY 58, BCY 59, and BCY 65 E.

Type Ordering code

BCY 77 Q62702-C327
BCY 77 VII Q62702-C327-V1
BCY 77 VIII Q62702-C327-V2
BCY 77 IX Q62702-C327-V3
BCY 78 Q60203-Y78
BCY 78 VII Q60203-Y78-G
BCY 78 VIII Q60203-Y78-H
BCY 78 IX Q60203-Y78-J
BCY 78 X Q60203-Y78-K
BCY 79 Q60203-Y79
BCY 79 VII Q60203-Y79-G
BCY 79 VIII Q60203-Y79-H
BCY 79 IX Q60203-Y79-J

E B C

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase = 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

BCY 77 BCY 78 BCY 79

~VcES 60 32 45 V
-VceO 60 32 45 V
~VEBo 5 5 5 V

-k 100 200 200 mA
-h 50 50 50 mA
T; 200 200 200 °C

Tstg -65 to +200 °C

Ptot 1 1 1 W

RthJA

flthJC

£450
^150

^450
^150

S450
S150

K/W
K/W
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BCY77
BCY78
BCY 79

Static characteristics (Tamb = 25 °C)

The transistors BCY 77, BCY 78, and BCY 79 are classified in groups of DC current gain r»FE

and marked by Roman numerals.

Type BCY 77 BCY 77 BCY 77 — BCY 77
BCY 78 BCY 78 BCY 78 BCY 78 BCY 78
BCY 79 BCY 79 BCY 79 - BCY 79

hFE group VII VIII IX X

-Vce -k "fe "fe "FE />FE -Vbe
V mA kfh klh Wh Idh V

5 0.01 140 200(>30) 270(>40) 340 (> 100) 0.55
5 2 170 250 350 500 0.65

(120 to 220) (180 to 310) (250 to 460) (380 to 630) (0.6 to 0.75)*

1 10 180(>80) 260
(120 to 400)

360
(160 to 630)

500
(240 to 1000)

0.68

ID 100 >40 >45 >60 >60 0.75
1
2

) 50 >40 >45 >60 >60 0.72

Saturation voltages

(/c = 10 mA;/B = 0.25 mA)
(/c = 100mA;/B = 2.5mA) 1 >

(/c = 50mA;/B = 1.25mA)2 >

-Vcbsat

0.12(<0.25)
0.4 (<0.8)

0.4 (< 0.8)

-Vbes

0.7 (<0.85)

0.85 (< 1 .2)

0.85 (< 1.2)

1

)

applies only to BCY 78, BCY 79
2) applies only to BCY 77
*) AQL = 0.65%
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BCY77
BCY78
BCY79

Static characteristics (7"amb = 25 °C)

Collector cutoff current

(-^ces = 50V)
Collector cutoff current

(-VCES = 25 V)

Collector cutoff current

(-Vces = 35 V)

Collector cutoff current

(-VCES = 60V)
Collector cutoff current

(-Vces = 32V)
Collector cutoff current

(-Vces = 45 V)

Collector cutoff current

(-VCES = 60V;7amb =150°C)
Collector cutoff current

(-VCES = 25V;ramb =150°C)
Collector cutoff current

(-VcES = 35V;Tamb =150°C)
Collector cutoff current

(-VCE = 60V;VBE = 0.2V;

7-amb=100°C)
Collector cutoff current

(-Vce = 32V;VBe = 0.2V;
7-
amb=100°C)

Collector cutoff current

(-Vce = 45V;VBe = 0.2V;

Tamb = 100 C)

Emitter cutoff current

(-VEB0 = 4V)
Emitter-base breakdown voltage

(-/EB0 = 1 [lA)

Collector-emitter breakdown voltage

(-/CE0 = 2 mA)
Collector-emitter breakdown voltage

(-/CES =10^A)

BCY77 BCY78 BCY79

~hES 2(<20) - - nA*

~^CES
- 2(<20) - nA*

-Ices
- - 2(<20) nA*

~^ces <100 - - nA*

~A:es
- <100 - nA

~A;es
- - <100 nA

~A;es <10 - - HA

~^ces
- <10 - jxA

~A:es
- - <10 HA

-Icex <20 - - ^A

""^CEX
- <20 - >iA

-
/CEX

- - <20 »A

~^EBO <20 <20 <20 nA*

~V(BR)EBO >5 >5 >5 V*

~V(BR)CEO >60 >32 >45 V"

~V(BR)CES >60 >32 >45 V

AQL = 0.65%
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Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-/c = 10 mA; -VCe = 5 V; f = 100 MHz) fT
Collector-base capacitance (-Vcbo = 10 V; f = 1 MHz) CCbo
Emitter-base capacitance (-Vebo = 0.5 V; f = 1 MHz) CEBo
Noise figure (-/c = 0.2 mA; -VCe = 5 V; ft

g
= 2 kQ;

f = 1kHz;Af=200Hz) NF

Four-pole parameter (-/c = 2 mA; -VCE = 5 V; f = 1 kHz)

BCY77
BCY78
BCY 79

BCY 77, BCY 78, BCY 79

180
4.5 (<7)

11 (<15)

2«6)

MHz
PF

PF

dB

Type BCY 77 BCY 77 BCY 77 -

BCY 78 BCY 78 BCY 78 BCY 78
BCY 79 BCY 79 BCY 79 -

riFE group VII VIII IX X

hne 2.7 3.6 4.5 7.5 kQ
(1.6-4.5) (2.5-6) (3.2-8.5)

f>12e 1.5 2 2 3 10"4

^21e 200 260 330 520 -

Switching times

BCY 77, BCY 78, BCY 79 Operating point:

'c^Bi :^B2 10:1:1 mA; R, = 5 kQ; R2 = 5 kQ; VBB = 3.6 V; RL = 990 Q

Test circuit for switching times:

1jlS

{|-10V>

/
r
<5ns

#=50G

-Wflfa)

50Q ![BAY63
t
T
<Bm

z
8
*iooka

-<

id 35 ns is 400 ns
t
T 50 ns tf 80 ns

'on 85(<150) ns *off 480 (< 800) ns

BCY 78, BCY 79 Operating point:

7C :/B1 :IB2 approx. 100:10:10 mA; R, = 500 Q; R2 = 700 Q; VBB = 5 V; RL = 98 Q
«d 5 ns fs 250 ns
tT 50 ns if 200 ns

'on 55(<150) ns *off 450 (< 800) ns

BCY 77 Operating point:

7C :/B1 :/B2 approx. 50:5:5 mA;/?! =
1 kQ; R2 = 1.3 kQ; VBB = 4.7 V; RL = 1 95 Q

'd 15 ns fs 300 ns
tr 50 ns if 150 ns

'on 65(<150) ns ioff 450 (< 800) ns
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BCY77
BCY78
BCY79

pm

Total perm, power dissipation

versus temperature

Ptot = f U); Rth = parameter; VCe s VCeo
W BCY77,BCY78,BCY79
1,2

1,0

\R hDC

^Nmi

100 200°C

w
10

3

5

Permissible pulse load

rtwc = f(t); v= parameter

BCY 77, BCY 78, BCY 79

A
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'-''
t

't-HP—J-+H

—

:::
V=K T—

*

i Hi i hi iiiU ii 1 ililiU llllllj lllll

r
6

io"
5 10"* 10" 3 io~

2 10"1 io° 10
1

!—

W

Til

5

5

IDT
1

Collector current Ic = f (VBe)
(Vce = 1V)

Tamb = parameter
BCY 77, BCY 78, BCY 79

—H—i—tf-If t 1/
// 1 if

// I I
y / T
f / //

/ //

100°C flZ5°C

/T
o°c

i —f-j—
J I

/ 1 l

/ t
/ 1

1

1

Average value s //
1.

1

Tamb = 2E— T-+- 1

i |

/ |

/ I
,

1

/ I

i 1

DC current gain hFE - f (7C)

VCe = 1 V; Tamb = parameter

BCY 78 VIII. BCY 79 VIII

10°

i mi -
1 iiini

—

i~tttt

-_L-l/„r=RV Z5°C

10Ci°n
j yCE ov

Z5°g|

"t ~-
"

rnfflr
-

--50°c|H S !k|

* ''if~?

—Average values

—Scanerinq limit at Tamh=25°C

111 mil Him

0,5 %
1,0 V

10"z 5 10~1 5 10° 5 10
1

5 K^mA
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BCY77
BCY78
BCY79

Collector-emitter saturation voltage

VcEsat = ' Vc): ^fe = 40; Tamb = parameter

mA BCY 77, BCY 78. BCY 79

10
2

-k

1Q
1

10°

—\— *A~
zA -25°C, >*

V s
s '

//

// /
'

//
/

f

3
:£
/^
1

t-

1 Average value

Scattering limit at Tamtr25°C

— V-
l

1
I

) ,

\\ i

\1 1
I

Base-emitter saturation voltage

^BEsat = ' Mc); ^fe = 40; Tamb = parameter

BCY 77, BCY 78. BCY 79

0,1 0,2 0,3 0,4 0,5 0,6V"vCE8ar

0,4 0,6 0,8 1,0 1,2 V

Input characteristic Ig = f (Vbe)

VcE = 5V;ramb = 25 C

M BCY 77, BCY 78, BCY 79

10
3 -

10
2

5

|

0,5 1,0 V

Collector cutoff current versus

temperature /Cbo
=

' (7"amb) for max.

permissible reverse voltage

nA BCY 78, BCY 79

10
5

"/(Bo

10
1 -

<-
/

^
•

7
jt

/

4

*
'

m =
Average value

— Scattering limit =

100 150 °C

**7amb
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h-parameter versus collector

current

u h e (7C ) _ ,, .H
° ~ h e (7C = 2 mA)

_ HIc)

BCY 77, BCY 78, BCY 79

i°S

h
lie

y'
\ji /it

1
/

^s
s
"v -S "

?lf N--'\

hlit.

BCY 77
BCY 78
BCY 79

h-parameter versus collector-emitter

voltage

e ~/?
e (^cE = 5V) ' ( ce)

BCY 77, BCY 78, BCY 79

2,0

1,5

1,0

0,5

--/ =Zm/i A 11

'

A
21

V
I

s^
\
\ Xs'

4 A
'

1 X
Sc
/

/
X\

L •
/ Si ^

'"IS *y *+ XI
Ssa

P=S
**\

"/!2

5 10 5 10 mA 10 20 30V

--Vr*

Collector-base capacitance

CCB0 = nVcB0)
Emitter-base capacitance

Cebo = MVEB0 )

f = 1MHz;Tamb = 25T

p p
BCY 78, BCY 79

15
I

^ /
)

bBO

S sCCBOXy

5 10° 5 10
1 V

Transition frequency fj = f (ic)

-VCE = 5V;Tamb = 25°C
MHZ BCY 78. BCY 79

10
3

10
2

101

-VCE=5V

|

J

.11.

VCB0f l/EB0

10"1 5 10° 5 10
1

5 10
2 mA
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NPN Silicon Transistors BD 135
BD 137
BD139

For AF driver and output stages of medium performance

BD 1 35, BD 1 37, and BD 1 39 are epitaxial NPN silicon planar transistors in TO 1 26
plastic package (12 A 3 DIN 41869, sheet 4). The collector is electrically connected to

the metallic mounting area. Together with BD 1 36, BD 1 38, and BD 1 40 as complementary
pairs the transistors BD 1 35, BD 1 37, and BD 1 39 are designed for use in driver stages

of high performance AF amplifiers.

Type

BD 135
BD 1 35-6

BD 135-10
BD 135-16
BD 1 35 paired

BD 137
BD 137-6

BD 137-10
BD 1 37 paired

BD 139
BD 1 39-6

BD 139-10
BD 1 39 paired

BD 1 35/BD 1 36 compl. pair.

BD 1 37/BD 1 38 compl. pair.

BD 139/BD 140 compl. pair.

Ordering code Type

Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702
Q62702

-D106
-D106-V1
D106-V2
D106-V3
-D106-P

-D108
D108-V1
D108-V2
D108-P
D110
D110-V1
D110-V2
D110-P
D139-S1
D140-S1
D141-S1

Mica washer
Spring washer
A 3 DIN 137

Ordering code

Q62902-B62
Q62902-B63

1,25min.

0,8x0,5

-16,2.

£t_i

-10,710,2-^1

4 "Th"
i i i i

-*-&7il

?T~*
;7so,ih*-

Approx. weight 0.5 g Dimensions in mm

Transistor fixing with M 3 screw. Starting

torque < 0.8 Nm; washer or spring washer
should be used.

1 ) If a 50 n mica washer (ungreased) is used,

the thermal resistance increases by 8 K/W
and in case of a greased one by 4 K/W.

Maximum ratings

Collector-emitter voltage

(ftBE * 1 kQ)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector peak current

Collector current

Base current

Junction temperature

Storage temperatur range

Total power dissipation (Tcase£25°C)

Thermal resistance

Junction to ambient air

Junction to case bottom

BD135 BD 137 BD 139

VCER 100 V
VcBO 45 60 - V
VCEO 45 60 80 V
Vebo 5 5 5 V
4cM 2,0 2,0 2.0 A
k 1,5 1,5 1,5 A
h 0,2 0,2 0.2 A
Tj 150 150 150 JC
Tstg -55 to +125 °C

Ptot 12,5 12,5 12.5 W

RthJA

flthJC )

^110
^10

£110
£10

S110
£10

K/W
K/W
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BD135
BD137
BD 139

Static characteristics (Tamb = 25 °C)

The transistors BD 135, BD 137, and BD 139 are grouped in accordance with the DC current

gain hFE , and marked by numerals of the German DIN standard.

r»FE group 6 10 16

Type BD135
BD137
BD139

BD 135
BD137
BD139

BD135 BD135
BD137
BD139

k
(mA)

»FE »FE /»FE

idh
Vbe
(V)

5 >25 >25 >25 -

150 63 (40 to 100) 100 (63 to 160) 160 (100 to 250) -

500 >25 >25 >25 1.2

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation

voltage (Iq = 500 mA;
IB

= 50 mA)
Collector cutoff current

<VCB = 30V)
Collector cutoff current

(VcB = 30V;Tamb =125°C)
Emitter cutoff current

(VEB = 5V)
Collector-emitter breakdown
voltage (/ceo

= 50 mA)

Condition for matching pairs

(/c = 1 50 mA; VCE = 2 V)

°C) BD135 BD137 BD139

VCEsat <0.5 <0.5 <0.5 V

/CB0 <100 <100 <100 nA

/CBO £10 £10 £10 HA

^EB0 £10 £10 £10 ^A

V(BR)CEO >45 >60 >80 V

A»FE1

/JFF2
£1.41 £1.41 £1.41 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 50 mA;
VCe = 10 V;f= 100 MHz) fT >50 >50 >50 MHz

379



Total perm, power dissipation

versus temperature
ptot

=
1 (Di Rth = parameter

W BD135. BD137, BD139

T
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t s-A -S
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8 '\ *
d insulation

iffthJ \
~f Insulation 1 \
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III Jf
/?thj /
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\\\
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Permissible pulse load

— rthJC
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Permissible operating range
/c = ^cE);7-cai. = 60 C;v =

BD135. BD137, B0139
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k
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|

I

I
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1
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12,5

Collector current Ic = f (yBE)

VCE = 2 V; Tamb = parameter

(common emitter configuration)

mA BD135, BD137, BD139

5 10
2 V
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DC current gain hFE = f (Iq)

VCE = 2 V; Tamb = parameter

BD 135-10, BD 137-10, BD 139-10

10
3

nfn

—

"""lOC °c

— 25 c L ^
— -50 3f

BD135
BD137
BD139

Collector cutoff current versus
temperature
Jcbo = ' {Tamb)
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Collector-emitter saturation voltage
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BD135
BD137
BD139

Output characteristics Ic = f (VCE )

IB = parameter

mA BD135. BD137. BD139
110

100

90
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9mA

0,8 mA

I
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[

C ,6 mA

|
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^
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1 i
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f

F\

3V

Output characteristics Ic = f ( Vce)

Is = parameter
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PNP Silicon Transistors BD 136
BD 138
BD 140

For AF driver and output stages of medium performance

BD 136, BD 138, and BD 140 are epitaxial PNP silicon planar transistors in TO 126
plastic package (12 A 3 DIN 41869, sheet 4). The collector is electrically connected to

the metallic mounting area. Together with BD 1 35, BD 1 37, and BD 1 39 as complementary

pairs the transistros BD 1 36, BD 1 38, and BD 140 are designed for use in driver stages

of high performance AF amplifiers.

Type Ordering code

BD 136 Q62702-D107
BD 1 36-6 Q62702-D107-V1
BD 136-10 Q62702-D107-V2
BD 136-16 Q62702-D107-V3
BD 1 36 paired Q62702-D107-P
BD 138 Q62702-D109
BD 1 38-6 Q62702-D109-V1
BD 138-10 Q62702-D109-V2
BD 1 38 paired Q62702-D109-P
BD 140 Q62702-D111
BD 1 40-6 Q62702-D111-V1
BD 140-10 Q62702-D111-V2
BD 140 paired Q62702-D111-P
BD 1 36/1 35 compl. paired Q62702-D139-S1
BD 1 38/1 37 compl. paired Q62702-D140-S1
BD 140/1 39 compl. paired Q62702-D141-S1

Type

Mica washer
Spring washer
A 3 DIN 137

0,8*0,5

Ordering code

Q62902-B62
Q62902-B63

1,25min.

Approx. weight 0.5 g Dimensions in mm

Transistor fixing with M 3 screw. Starting

torque max 0.8 Nm. Below the screw head,

a washer or spring washer should be used.

1 ) If a 50 n mica washer (ungreased) is used,

the thermal resistance increases by 8 K/W
and in case of a greased one by 4 K/W.

Maximum ratings

Collector-emitter voltage

(RBE ^ 1 kQ)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector peak current

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase^25°C)

Thermal resistance

Junction to ambient air

Juction to case bottom

BD136 BD 138 BD 140

-VcER 100 V
-VcBO 45 60 - V
-VcEO 45 60 80 V
-^EBO 5 5 5 V

-^CM 2.0 2.0 2.0 A
-k 1,5 1,5 1,5 A
-h 0.2 0.2 0.2 A
Tj 150 150 150 °C

^stg -55 to +125 °C

Ptot 12.5 12.5 12.5 W

flthJA,

RthJC
1

)

^1 10
S10

^1 10
^10

^1 10
S10

K/W
K/W
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BD136
BD138
BD 140

Static characteristics (Tamb = 25 °C)

The transistors BD 136, BD 138, and BD 140 are grouped according to the DC current gain /7FE

and marked b^ numerals of the German DIN standard.

r)FE group 6 10 16

BD136
BD138
BD140

Type BD136
BD138
BD140

BD136
BD138
BD140

BD136

(mA)
»FE »FE

Idh
>>FE

Idh
-Vbe
(V)

5 >25 >25 >25 -

150 63 (40 to 1 00) 100 (63 to 160) 160 (100 to 250) -

500 >25 >25 >25 1.2

Static characteristics (Tamb = 25 °C)

Collector-emitter-saturation

voltage (-Ic = 500 mA;
-IB = 500 mA)
Collector cutoff current

(-VCB = 30V)
Collector cutoff current

(-VCB = 30V;Tamb =125°C)
Emitter cutoff current

(-VEB = 5V)
Collector-emitter breakdown
voltage (-/ceo

= 50 mA)

Condition for matching pairs

(-/c = 150mA;-VCE = 2V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (-Iq = 50 mA;
-VCE = 10 V; f= 100 MHz)

:) BD136 BD 138 BD 140

"^CEsat <0.5 >0.5 <0.5 V

~ICB0 <100 <100 <100 nA

~ICB0 ^10 ^10 ^10 HA

~^EB0 S10 ^10 ^10 nA

_
V(BR)CE0 >45 >60 >80 V

rtFE1

>>FE2 ^1.41 =£1.41 ^1.41 —

5°C)

h >75 >75 >75 MHz
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Total perm, power dissipation

versus temperature

Ptot = f (T); A* = parameter
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BD136
BD138
BD140

DC current gain hFE =1 (Ic )

VCe = 2 V; ramb = parameter

BD 136-10, BD 138-10, BD 140-10
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BD136
BD138
BD140

Output characteristics /c = f (VCe)

/B = parameter
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PNP Silicon Planar Transistors BD287
BD288

BD 287 and BD 288 are epitaxial planar transistors in TO 126 plastic package (12 A 3
DIN 41869, sheet 4). The collector is electrically connected to the metallic mounting area.

The transistors are particularly designed for switching applications in flash devices.

1,25mm

Type Ordering code

BD287 Q62702-D900
BD288 Q62702-D901
Spring washer
A3 DIN 137 Q62902-B63
Mica washer Q62902-B62

Approx. weight 0.5 g Dimensions in mm
Transistor fixing with M3 screw. Starting torque
max. 0.8 Nm. Washer or spring washer should
be used.

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current (r ^ 1 ms)
Emitter peak current

Base current

Base peak current

Junction temperature

Storage temperature range
Total power dissipation (7*

Case
= 25 °C)

Thermal resistance

Junction to ambient air

Junction to mounting area

BD287 BD288

-VcEO 25 45 V
"VCES 30 45 V
-VCBO 30 45 V
-Vebo 5 5 V
-k 12 12 A
-ktA 15 15 A
htA 15 15 A
-h 2 2 A
~hw 5 5 A
T\ 150 150 9C
Tstg -50 to +150 °C

P\o\ 36 36 W

ftthJA

ftthJC

^100
^3,5

^100
^3,5

K/W
K/W
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BD287
BD288

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCE = 30V)
Collector cutoff current

(-VCE = 30V;ramb =125 C)

DC current gain

(-/c =12A;-Vce = 0.7V)
DC current gain

(-/c = 0.1 A; -Vce = 0-7 V)

Base-emitter forward voltage

(-/c = 12 A; -VCE = 0.7 V)

Base-emitter forward voltage

(-/c = 0.1 A; -Vce = 0.7 V)

BD287 BD288

-/CES £1 ^1 HA

-/CES ^100 ^100 nA

»FE ^25 £25 -

»FE 200 200 -

-Vbe <1.7 <1.7 V

-Vbe <0.8 <0.8 V

Dynamic characteristics (Tamb
= 25 °C)

Transition frequency

(-Vce = 10V;-/c = 0.2A) rr £50 £50 MHz
Collector-base capacitance

(-Vcb = 10V) Ccb 130 130 pF

Switching times

(-Ic = 2 A; /bi approx. 7b2 approx. 0.2 A) ton <0.5 <0.5 US

*off
<2 <2 JAS
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BD287
BD288

Total perm, power dissipation

versus temperature
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BD287
BD288
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NPN Silicon Planar Transistor BD329

BD 329 is an epitaxial NPN silicon planar transistor in TO 126 plastic package (12 A 3

DIN 41 869, sheet 4). Together with its complemantary transistor BD 330 it is particularly

suitable for use in complementary output stages of medium performance (e.g. car radios).

Type Ordering code

BD329 Q62702-D394
BD 329/BD 330
paired Q62702-D401
Spring washer
A 3 DIN 137 Q62902-B63

0,8x0.5

125min_ .(» ,

Approx. weight 0.5 g Dimensions in mm
Transistor fixing with M3 screw

Starting torque max. 0.8 Nm
Washer or spring washer should be used.

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 C
C)

Thermal resistance

Junction to ambient air

Junction to mounting area

Vces

Vceo

Vebo

'c

'e

h
Ti

^stg

^tot

fyhJU

fyhJC

32
20
5

3

3

1

150
-55 to +150
15

^100
^7

V
V
V
A
A
A
°C

°C

W

K/W
K/W,
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BD329

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(/c = 2A;/B = 200mA)
Collector cutoff current

(VCB = 32V)
Collector cutoff current

(VCB = 32V;T
j

= 150 C)

Emitter cutoff current

(Veb = 5V)
Base-emitter voltage

(VcE = 10V;/c = 5mA)
(Vce=1V;/c = 2A)
DC current gain

VCE = 10 V;

/

c = 5 mA
Vce = 1 V; Ic = 0.5 A
VCe = 1 V; Ic = 2 A

VcEsat ^0.5 V

A:bo ^10 \xA

^CBO ^1 mA

^EBO ^10 jiA

Vbe 0.6 V
Vbe ^1.2 V

»fe >50 -

*FE 85 to 375 -

»FE >40 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 5V;/c = 50mA) 130 MHz

Total perm, power dissipation

ty
versus temperature Ptot = f (Tamb)
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BD329

Collector current Ic = f (VBe)
mAvCE = 1V;Tamb = 25°C
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PNP Silicon Planar Transistor BD330

BD 330 is an epitaxial PNP silicon planar transistor in TO 126 plastic package (12 A 3
DIN 41 869, sheet 4). Together with its complementary transistor BD 329 it is particularly

suitable for use in complementary output stages of medium performance (e.g. car radios).

1,25min.

Type Ordering code

BD330 Q62702-D395
BD 330/BD 329
paired Q62702-D401
Spring washer
A 3 DIN 137 Q62902-B63

Approx. weight 0.5 g

Turning torque of the M3 screw used for

mounting: 0,8 Nm,
washer or spring washer should be used.

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

-Vces

-Vceo
-Vebo

-h
-h
-h
T>

^stg

Pfot

32
20
5

3
3
1

150
-55 to +150
15

V
V
V
A
A
A
°C

°C

W

Thermal resistance

Junction to ambient air

Junction to mounting area

RthJA

flthJC

£100
£7

K/W
K/W
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BD330

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(-/c = 2 A; -7
B = 200 mA)

Collector cutoff current

(-Vcb = 32V)
Collector cutoff current

(-VCB = 32V;rj

= 150°C)

Emitter cutoff current

(-VEB = 5V)
Base-emitter voltage

(-Vce= 10V;-/c = 5mA)
(-VCE=1V;-/C = 2A)
DC current gain

-VCE = 10V;-/c = 5mA
-Vce = 1 V; ~IC = 0.5 A
-VCE =1V;-/c = 2A

"^CEsat £0.5 V

~^CB0 £10 HA

~IcBO £1 mA

~hBO £10 VlA

-VBE
-Vbe

0.6

£1.2
V
V

r»FE

r»FE

»FE

>50
85 to 375
>40

—

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE = 5 V; -Ic = 50 mA) 100 MHz

Total perm, power dissipation

W versus temperature Ptot = f Wamb)

20

Permissible operating range

k = MVce); v=0; Tase = 45 °C

10'

l—
ttffl

--10us
;t:\> ^- 10)1!j

r^ -=100ps ..

^ 200fj

-= 1ms
7- or

s

7case ~ 4 5°C

100 200 °C 10° 10
2 V

'amb
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BD 330

Collector current Ic = f (Vbe)

mA-VcE = lV;Tamb = 25°C
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NPN Silicon Planar Transistor BD424

BD 424 is an epitaxial NPN silicon planar transistor in a plastic package similar to TO 202. It

is particularly intended for use as driver transistor in horizontal deflection stages of TV sets
as well as for universal applications at higher reverse voltages.

Type

BD424

Ordering code

Q62702-D1068

— 13,2*0,1 -»

=t=
4—\Jr

3,8*0.2

Available upon request also with
bent down fixing plate.

2,2*0.2

-13,2*1

8.5*0.1

3_i =

r^
-21.7 ±0.2

Approx. weight 15 g Dimensions in mm

Maximum ratings (Ty = 25 C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range
Total power dissipation (Tcase ^ 100°C)

Thermal resistance

Junction to ambient air

Junction to case

VCEO 100 V
VCES 160 V
Vebo 5 V
h 0.8 A
^CM 1 A
h 100 mA
Ti 150 °C

Tstg -55 to +125 °C

^tot 2.5 w

"thJA <70 K/W
"thJC <20 K/W
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BD424

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCB =140V)
Collector cutoff current

(VCB = 140V;Tamb =125
o
C)

Emitter cutoff current

(Veb = 5V)
Collector-emitter breakdown voltage

(7C = 50 mA)
Collector-emitter breakdown voltage

(7C = 100jiA)

Emitter-base breakdown voltage

(7E = 1 MA)

DC current gain

(7C = 100 mA; VCE = 1 V)

(7C = 200 mA; VCE = 1 V)

Base-emitter forward voltage

(7C = 200 mA; Vce = 1 V)

Collector-emitter saturation voltage

(7C = 300 mA; 7B = 30 mA)
Base-emitter saturation voltage

(7C = 300 mA; 7B = 30 mA)

Tcbo <100

Tcbo <10

^EB0 <10

V(BR)CE0 >100

V(BR)CES >160

V(BR)EB0 >5

r»FE

r»FE

>40
>20

Vbe <1.3

VCEsat <1

^BEsat <1.4

nA

MA

jxA

V

V

V

V

V

V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 10 mA; VC£ = 5 V; f = 20 MHz) 100 MHz
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BD424

Total perm, power dissipation
versus temperature

w ptot = nT)
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{
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NPN Silicon Planar Transistor BD429

BD 429 is an epitaxial NPN silicon planar transistor in a plastic package similar to TO 202.

Together with its complementary transistor BD 430 it is particularly suitable for use in

complementary output stages of medium performance (e.g. car radios).

Type

BD429

Ordering code

Q62702-D1069

F^Uf

— 13,2*0,1 -» 8,5*0.1 J
3,8*0,2

Available upon request also with

bent fixing plate.

2,2 '0.2

^i-U
' -j— I I.

-*8,5*o.i k- -4 3.8

-21,7 i 0.2

rr
-13.2*1

Approx. weight 1 5 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage VCES 32 V
Collector-emitter voltage Vceo 20 V
Emitter-base voltage Vebo 5 V
Collector current h 3 A
Emitter current h 3 A
Base current h 1 A
Junction temperature Tl 150 °C

Storage temperature range Tstg -55 to +150 °C

Total power dissipation (Tcase == 25 °C) Ptot 10 W
('amb

"= 25 °C) Ptot 2 W

Thermal resistance

Junction to ambient air RthJA ^62,5 K/W
Junction to mounting area RthJC ^12,5 K/W
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BD429

Static characteristics (Tamb
= 25 °C)

Collector-emitter saturation voltage

(/c = 2 A; IB = 200 mA)
Collector cutoff current

(VCB = 32V)
Collector cutoff current

(VCB = 32V;Tj = 150 C)

Emitter cutoff current

(Veb = 5 V)

Base-emitter voltage

(VCE=10V;/c = 5mA)
(Vce=1V;/c = 2A)
DC current gain

Vce= 10V;/c = 5mA
Vce = 1 V; /c = 0.5 A
Vce=1V;/c = 2A

^CEsat

/CBO

IcBO

hso

Vbe

VSE

»FE

"FE

»FE

£0.5

£10

£1

£10

0.6

£1.2

>50
85 to 375
>40

V

V*

mA

HA

V
V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 5 V; Ic = 50 mA) 130 MHz
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BD429

Total perm, power dissipation

versus temperature

W Ptot = MT)
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BD429

Collector current Ic = f (VBe)
mAVCE = 1V;ramb = 25°C
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PNP Silicon Planar Transistor BD430

BD 430 is an epitaxial PNP silicon planar transistor in a plastic package similar to TO 202.

Together with its complementary transistor BD 429 it is particularly suitable for use in

complementary output stages of medium performance (e.g. car radios).

Type

BD430

Ordering code

Q62702-D1070

— 13,2*0.1-

k
8,5*0.1

in
3.8*°.2

Available upon request also with

bent fixing plate.

1—13.2*1 —

Approx. weight 1 5 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage -Vces 32 V
Collector-emitter voltage -Vceo 20 V
Emitter-base voltage -Vebo 5 V
Collector current -k 3 A
Emitter current -h 3 A
Base current -h 1 A
Junction temperature 7j 150 °C

Storage temperature range Tstg -55 to +150 °C

Total power dissipation (Tcase == 25 °C) Ptot 10 W
('amb

'= 25 °C) Ptot 2 W

Thermal resistance

Junction to ambient air "thJA £62,5 K/W
Junction to mounting area "thJC £12,5 K/W
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BD430

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(-/c = 2A;-/B = 200mA)
Collector cutoff current

(-VCB = 32V)
Collector cutoff current

(-VcB = 32V;r
j
= 150 C)

Emitter cutoff current

(-VEB = 5V)
Base-emitter voltage

(-VCB = 10V;-/c = 5mA)
(-VCB = 1 V;-/C = 2A)
DC current gain

-VcE=10V;/c = 5mA
-Vce = 1 V; 7C = 0.5 A
-Vce=1V;/c = 2A

~^cEsat

-^CBO

~^CB0

~^EBO

"Vbe
-Vbe

"fe

»FE

£0.5

£10

£1

£10

0.6

£1.2

>50
85 to 375
>40

V

ma

mA

jxA

V
V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE = 5 V; -Ic = 50 mA) 100 MHz
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BD430

Total perm, power dissipation

versus temperature

W P« = ffl)
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BD430

Collector current Ic = f (VBE)

, A -Vce = 1 V;T=25°C

IU

10
3

^
i-

'

5 /
f

,

/

in
2

/

'

m1 -J
f

— h
b

i

in I

Collector-emitter saturation

voltage VtEsat = M/c)
n>A hFE = 10;ramb = 25X
10*

^m 5=25°C

I

0,5 1,0 1,5 V 0,1 0,2 0,3 0A 0,5, V

•""
^CEsat

Collector cutoff current versus
temperature /CBo = f (T"amb)

>CB0

10'

5

10°

5

10"1

L mi' cu rve

50 100 150 »C
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NPN Silicon Epibase Transistors BD433
BD435
BD437
BD439
BD441

The transistors BD 433, BD 435, BD 437, BD 439, and BD 441 are NPN silicon epibase

power transistors in TO 1 26 plastic package (1 2 A 3 DIN 41 869, sheet 4). The collector

is electrically connected to the metallic mounting area. The transistors are particularly

suitable for use in push-pull output stages, driver stages as well as for general AF applications.

Their complementary types are the PNP transistors BD 434, BD 436, BD 438, BD 440,

and BD 442.

Type Ordering code

BD433 Q62702-D201
BD 433/BD 434 paired Q62702-D217
BD435 Q62702-D203
BD 435/BD 436 paired Q62702-D218
BD437 Q62702-D212
BD 437/BD 438 paired Q62702-D219
BD439 Q62702-D280
BD 439/BD 440 paired Q62702-D284
BD441 Q62702-D285
BD441/BD 442 paired Q62702-D325
Mica washer Q62902-B62
Spring washer

A 3 DIN 137 Q62902-B63

1.25mn.

0,8*0,5

Approx. weight 0.5 g Dimensions in mm

Transistor fixing with M 3 screw. Starting

torque < 0.8 Nm, washer or spring

washer should be used.

1 ) If a 50 n mica washer (ungreased) is used,

the thermal resistance increases by 8 K/W
and in case of a greased one by 4 K/W.

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Emitter peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tcase *25°C;VCE*12)

BD433 BD435 BD437 BD439 BD441

Veto 22 32 45 60 80

VCFS 22 32 45 60 80

VCBO 22 32 45 60 80

Vebo 5 5 5 5 5

Ic 4 4 4 4 4

?CM 7 7 7 7 7

k*A 7 7 7 7 7

*R 1 1 1 1 1

Tj 150 150 150 150 150

Tstg -55 to +150

Ptot 36 36 36 36 36

V
V
V
V
A
A
A
A
°C

°C

W

Thermal resistance

Junction to ambient air RthJA 1^100 1*100 1*100 1*100 1*100 I K/W
Junction to mounting area RthJciJ £3,5 1*3,5 1*3,5 1*3,5 1*3,5 I K/W
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BD433
BD435
BD437
BD439
BD441

Static characteristics (Tcase = 25 °C)

Collector-emitter breakdown
voltage (Ic = 1 000 mA)
Collector-emitter breakdown
voltage (Ic = 1 00 |iA)

Collector-base breakdown
voltage {Ic = 1 00 |iA)

Emitter-base breakdown
voltage (7E = 1 mA)
Collector cutoff current

(VCB = 22 V)

Collector cutoff current

(VCB = 32V)
Collector cutoff current

(VCB = 45 V)

Collector cutoff current

(VCB = 60 V)

Collector cutoff current

(Vcb = 80V)
Collector cutoff current

(VcB = 10V;7-amb =150 o
C)

Collector cutoff current

0/cB = VCBmax;Tamb = 15O
o
C)

Base-emitter

forward voltage

(/c = 2 A; VCE = 1 V)

Base-emitter

forward voltage

(/c = 3 A; VCE = 1 V)

Co I lector-emitter saturation

voltage (Ic = 2 A) 1 >

Collector-emitter saturation

spannung (/c = 2A;/B=0.2A)
Collector-emitter saturation

voltage (/c = 3A; 7B = 0.3A)

DC current gain

(/c = 1 mA; VCE = 5 V)

(7C = 500 mA; VCE = 1 V) 2 '

(/c = 2 A; VCE = 1 V)

^(BR)CEO

^(BR)CES

^(BR)CB0

V(BR)EB0

4cbo

^CBO

^CBO

A:bo

4cbo

4cbo

ICBO

Vbe

Vbe

^CEsat

^CEsat

^CEsat

&FE

»fe

BD433 BD435 BD437 BD439 BD441

>22

>22

>22

>5

<100

<1

<3

<0.8

<0.5

>40
>85
>50

>32

>32

>32

>5

<100

<1

<3

<1.1

<0.8

<0.5

>40
>85
>50

>45

>45

>45

>5

<100

<1

<3

<1.2

<1.3

<0.6

<0.7

>30
>85
>40

>60

>60

>60

>5

<100

<1

<3

<1.5

<1.6

<0.8

<0.9

>20
>40
>25

>80

>80

>80

>5

<100

<1

<3

<1.5

<1.6

<0.8

<0.9

>15
>40
>15

1

)

For the characteristic which passes through the point Iq = 2.2 mA and V"CE = 1 V at constant base current.
2) Available as matching pairs with BD 434, BD 436, BD 438, BD 440, and BD 442. Condition for matching pairs

r>FEl/r>FE2^ 1.41.
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BD433
BD435
BD437
BD439
BD441

Dynamic characteristics (TcaSe ~ 25 °C)

Transition frequency

(7C = 0.25 A; VCe = 1 V;

f = 1 MHz)
Cutoff frequency in

common emitter

configuration

(7C = 0.25 A; VCe = 1 V)

:ase *
BD433 BD435 BD437 BD439 BD441

h >3 >3 >3 >3 >3 MHz

fhfe >20 >20 >20 >20 >20 kHz

Total perm, power dissipation

versus temperature
PtOt = MTcase);VCE = 0to12V

BD433. BD435. BD437.

yy BD439. BD441

40

20

I i

v
zi

- u ,u ""

~~

p

"15V

1

20V

50 100 150 °C

^° 'rasp

Permissible pulse load

rthjc = ' ft).'
v = parameter

K BD 433. BD 435, BD 437,

iff BD 439, BD 441

10"*
10

5
10"* 10"

3
10"

2

10"
1

10°
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BD433
BD435
BD437
BD439
BD441

Permissible operating range

/c = MVcE);7' a* = 25 C,v=0
A BD433. BD435. BD437
10

2

Permissible operating range

'c = MVCe); Tease = 25 °C,v =

BD439, BD441

DC current gain hFE
= f VcV-

Vce = 1 V; Tease = parameter
BD433. BD435. BD437.

BD439. BD441

Collector cutoff current versus
temperature /CB0 = f (7case>

^CB - ^CBmax
BD433. BD435. BO 437.

mA BD439, BD441

S

/
/

•
»

I

^
/

^
s

£=
»

^
Lim i V ilue

'

Ave rag va ue

10 mA 50 100 150°C

*- 'CSSB
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Collector current Iq - f (Vbe);

VCE = 2V;Teai. = 25
BD433. BD435. BO 437.

mA BD439. BD441

U"

-3

IU

-2

IU

in
1

m°

0.5 1 1.5 V

I/be

Output characteristics Iq = f (Vce)

/b = parameter

(common emitter configuration)

BD433. BD435. BD437.

A BD439. BD441

5

10

BD433
BD435
BD437
BD439
BD441

Collector-emitter saturation voltage

VcEsat = M/c);"FE = 10;ramb = 25°C
BD433, BD435. BD437.

BD439. BD441

1 1 1 U

MHz
30

0.5 1V

^CEsot

Transition frequency fT = f (h)
T =55T'case t-i *»

BD433. BD43S. BD437.
BD439. BD441

20

10 A
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PNP Silicon Epibase Transistors BD 434
BD436
BD 438
BD440
BD442

Power transistors for complementary AF stages

The transistors BD 434, BD 436, BD 438, BD 440 and BD 442 are PNP silicon epibase
power transistors in a TO 1 26 plastic package (1 2 A 3 DIN 41 869, sheet 4). The collector

is electrically connected to the metallic mounting area. The transistors are particularly

suitable for use in push-pull output stages, driver stages and for general AF applications.

Their complementary types are the NPN transistors BD 433, BD 435, BD 437, BD 439,
and BD 441.

Type Ordering code

BD434 Q62702-D202
BD 434/BD 433 paired Q62702-D217
BD436 Q62702-D204
BD 436/BD 435 paired Q62702-D218
BD438 Q62702-D213
BD 4380BD 437 paired Q62702-D219
BD440 Q62702-D281
BD 440/BD 439 paired Q62702-D284
Bd442 Q62702-D283
BD 442/BD 441 paired Q62702-D285
Mica washer Q62902-B62
Spring washer A3 DIN 1 37 Q62902-B63

0.8x0,5

V-

^tm
3
*Q2

-16.2. -•-10.7iO.2-H

1

""Fri' l— °~

Approx. weight 0.5 g Dimensions in mm
Transistor fixing with M 3 screw. Starting

torque max. 0.8 Nm; washer or spring

washer should be used.

1 ) If a 50 (j. mica washer (ungreased) is

used, the thermal resistance increases

by 8 K/W and in case of a greased one
by 4 K/W.

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

(t< 10 ms)

Emitter peak current

(t< 10 ms)

Base current

Junction temperature

Storage temperature range
Total power dissipation

(rcase^25°C;VCE^ 12 V)

Thermal resistance

Junction to ambien air

Junction to mounting area

BD434 BD436 BD438 BD440 BD442

-VCEO 22 32 45 60 80 V
"VCES 22 32 45 60 80 V
-VcBO 22 32 45 60 80 V
~^EBO 5 5 5 5 5 V
~k 4 4 4 4 4 A

_A:m 7 7 7 7 7 A

-^EM 7 7 7 7 7 A
-h 1 1 1 1 1 A
Ti 150 150 150 150 150 °C

7"stg -55 to +150 °C

Pfot 36 36 36 36 36 W

ftthJA £100 £100 £100 £100 £100 K/W
ftthJC 1 ' £3,5 £3,5 £3,5 £3,5 £3,5 K/W
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BD434
BD436
BD438
BD440
BD442

Static characteristics (Tcase = 25 °C)

BD434 BD436 BD438 BD440 BD442

Collector-emitter breakdown

voltage (-/c = 1 00 mA) ~^(BR)CEO >22 >32 >45 >60 >80 V
Collector-emitter breakdown

voltage (-/c = 1 00 nA) ~^(BR)CES >22 >32 >45 >60 >80 V
Collector-base breakdown

voltage (-/c = 1 00 u,A)
-
V(BR)CBO >22 >32 >45 >60 >80 V

Emitter-base breakdown

voltage (/E = 1 mA) ~V(BR)EB0 >5 >5 >5 >5 >5

Collector cutoff current

(-VCB = 22V) ~heo <100 - - - - \iA

Collector cutoff current

(-VCB = 32V) ~kao - <100 - - - VlA

Collector cutoff current

(-VCB = 45V) ~ICB0 - - <100 - - V*

Collector cutoff current

(-VCB = 60V) -/CBO - - - <100 - VlA

Collector cutoff current

(-VCB = 80V) -Ic&o - - - - <100 \iA

Collector cutoff current

(-VCB =10V;Tamb = 150 C) -ICBO <1 <1 <1 <1 <1 mi

Collector cutoff current

(-VCB=^CBmax;Tamb=150°C) ~hso <3 <3 <3 <3 <3 m
Base-emitter

forward voltage

(-/c = 2A;-Vce=1V) -^be <1.1 <1.1 <1.2 <1.5 <1.5 V

Base-emitter

forward voltage

(-/C = 3A;-VCE=1V) -VBE - - <1.3 <1.6 <1.6 V
Collector-emitter saturation

voltage (-/c = 2 A) 1
> "VcEsat <0.8 <0.8 - - - V

Collector-emitter saturation

voltage

(-/C = 2A;-/B = 0.2A) "VcEsat <0.5 <0.5 <0.6 <0.8 <0.8 V
Collector-emitter saturation

voltage

(-/C = 3A;-/B = 0.3A) "^CEsat
- - <0.7 <0.9 <0.9 V

DC current gain

(-/c = 10 mA; -Vce = 5 V) »FE >40 >40 >30 >20 >15 —

(-/c = 500mA;-VcE=1V)
2 >

>»FE >85 >85 >85 >40 >40 -

(-/c = 2A;-VCe=1V) >>FE >50 >50 >40 >25 >15 -

1

)

For the characteristics which passes through the point Vc = 2.2 mA and VcE = 1 V at constant base current.

2) Available as matching pairs with BD 433, BD 435, BD 437, BD 439, and BD 441. Condition for matching pairs

»FE1/»FE2S1.41.
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BD434
BD436
BD438
BD440
BD442

Dynamic characteristics (Tcase = 25 °C)

Transition frequency
(-/c = 0,25 A; -VCE = 1 V;

f = 1 MHz)
Cutoff frequency

in common emitter

configuration

(-/c = 0.25 A; -VCE = 1 V)

case z-"3 ^;

BD434 BD436 BD438 BD440 BD442

't >3 >3 >3 >3 >3 MHz

fhfe >20 >20 >20 >20 >20 kHz

Total perm, power dissipation

versus temperature

Ptot = '(Tease); VCE = to 12 V
BD434. BD436. BD438.

W BD440, BD442
•tU

IA

r~ i

'u

I
v

'15V
30

1

1

I JV

20

10

n

Permissible pulse load

rthJC
=

1 W: v = parameter

K
BD434. BD436. BD438.

"W BD440, BD442

50 150°C 10"*
10

5

10"
4

10"
3

10"
2

10"
1

10°
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Permissible operating range BD434
BD436
BD438
BD440
BD442

Permissible operating range
/c = MVcE):T"oas. = 25°C,v =

BD434. BD436. BD438

Permissible operating range

/c = MVcE);rcase = 25 C.v =

A BD440, BD442

DC current gain hft = f (/c)

VCE = 1 V; Tease = parameter

BD434, BD436, BD438.
BD440. BD442

Jill

00° c
III,

1

'ill
25^

'jf|-50°C

Collector cutoff current

versus temperature -Icbo - f (Tease)

-
VcB = "^CBmax

BD434. BD436. BD438.
BD440. BD442

A

>

y
*

*

t
»*-

'

s
S

t
,'

'^
L mil va ue

h?

—

Avs rageva ue

lO'mA 50 100 150°C
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Collector current Ic = f (Vbe)

-VCE=2V;rcase = 25°C
B D 434. BD 436, BD 438.

mA BD440. BD442

10'

o

1,5 V

-%BE
Output characteristics Ic = f (VCE )

/b = parameter
(common emitter configuration)

BD434. BD436. BD438.

A BD440, BD442
5

r
45

^4

-:

TlA

DmA

5m \

30 TlA

'5 m A

20 mA

-15 mA

10m A

5i lA

7
D
;2mA

<

BD434
BD436
BD 438
BD440
BD442

Collector-emitter saturation voltage

VcBat = M/c);/lFE = 10

BD434. BD436. BD438.

mA BD440. BD442

10
4

-VcEsat

Transition frequency fj = f {Ic)

'case
= 25 C

BD434, BO 436. BD438.

MHz BD440. BD442

TT

j
t

J

20 |

1

J

I
tf

10 fl |

4
if

\ 1

' t

|

20 V
10 A
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PIMP Silicon Planar Transistors BD487
BD488

BD 487 and BD 488 are epitaxial PNP silicon planar transistors in a plastic package similar

to TO 202. The collector is electrically connected to the metallic mounting area. The
transistors are particularly designed for switching applications in flash devices.

Type

BD487
Bd488

Ordering code

Q62702-D929
Q62702-D930

— 13,2*0.1 8,5*0.1

3,8*0^

T

Available upon request also with bent

fixing plate.

2,2 =0.2

.Bi-U

8.5 = 0.1 ~J 3.8

r—13.2*1

Approx. weight 1 5 g.

-21.7 1 o.i

n
Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current (t ^ 1 ms)

Emitter peak current

Base current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation (TCase
= 25 °C)

Thermal resistance

Junction to ambient air

Junction to mounting area

BD487 BD488

-VcEO 25 45 V
-VCES 30 45 V
-VcBO 30 45 V
~^EB0 5 5 V
-Ic 12 12 A
-4CM 15 15 A
4m 15 15 A
~h 2 2 A
-feM 5 5 A
T, 150 150 °C

Tstg -55 to +150 °C

Ptot 12,5 12,5 W

ftthJA

ftthJC

^65
^10

^65
^10

K/W
K/W
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BD487
BD488

Static characteristics (famb = 25 °C)

Collector cutoff current

(-VCE = 30V)
Collector cutoff current

(-VCE = 30V;ramb =125
o
C)

DC current gain

(-/c = 12A;-VCE = 0.7V)
Base-emitter forward voltage

(-/c=12A;-VCE = 0.7V)
DC current gain

(-/c = 0.1 A;-% = 0.7V)
Collector-emitter forward voltage

(-/c = 0.1 A;-VCE = 0.7V)

BD487 BD488

~^CES £1 £1 |iA

~A:es £100 £100 \xA

»FE £25 £25 -

-V^BE <1.7 <1.7 V

»FE 200 200 -

-VCE <0.8 <0.8 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE =10V;-/c = 0.2A)
Collector-base capacitance

(-Vce=10V)
Switching times
(-Ic = 2 A; 7B1 approx. IB2 approx. 0.2 A)

'CB

*off

£50 £50 MHz

130 130 PF

<0.5 <0.5 (IS

<2 <2 US
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BD487
BD488

Total perm, power dissipation

versus temperature

W Ptot = MT}; VfcE = to 12.5V

15

'tot

t.

0-U.3V

15V

I "ttiJC

2C V

VV

50 100 150 °C

* T

Permissible pulse load

RthJC
fm

10" 1

#th

10'

10" 1

10'

:3~::::-:i: = ::::-:::i-|: = z

_Jl| 1 1.__

,:V t t

I

"

:g==:::: = : : = ::|= r^-z
'off '"" ~\

m
~~-'<"2

!

J'

„§$f Y"l'. \y

*m'*''iW I
-MKi* '-^J -f

—
-Hpf i'--»|Th- 1

:1M-T—TW~-
jri.iiiiiiiuuL

,

10* 10'
5

10* 10'
3

10'
2

10'
1

10° 10
1

s

-*»r

Permissible operating range /c = / (Vqe)

Tcase^25X;D =
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BD487
BD488

. Collector current Ic = f ( Vbe)

, "Vce = 0.7 V; 7^ = 25 °C

w p=&
>

'

/f
/
f

10°
'

H^
-

/

f

/

irf j
ft
|

I?
0,5 1,0 1,5 V

m--V„

A
2

10

Collector-emitter saturation voltage

Vc&at = Mlc)
f)FE = 20;Tcase = 25°C

a

m1

m°

10
1

10
2

0,5

—••

1,0 V

KlEsat

DC current gain hFE = f {Ic)

-VCE = 0.7 V; 7^3 = 25X

Collector cutoff current versus
• temperature

c
7CES = f (Tease)

y__
'

/
— —

I'

?
«

g
X

—
— Scatter ng limit

50 100 150 °C
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NPN Silicon Planar Transistor BD524

BD 524 is an epitaxial NPN silicon planar transistor in TO 126 plastic package (12 A 3

DIN 41869, sheet 4). It is particularly intended for use as driver transistor in horizontal

deflection stages of TV sets as well as for universal applications at higher reverse

voltages.

Type

BD 524
Spring washer

A3 DIN 137
Mica washer

Ordering code

Q62702-D905

Q62902-B63
Q62902-B62

Dimensions in mmApprox. weight 0.5 g.

Transistor fixing with M 3 screw
Starting torque < 0.8 Nm
Washer or spring washer should be used

Maximum ratings (7"amb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

VCEO

VcES

^EBO

100
160
5

0.8

V
V
V
A

1

100
A
mA

Tj 150 °C

Tstg

Ptot

-55to+ 125
5

°C

W

flthJA

ftthJC

<1 10
<25

K/W
K/W
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BD524

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCB = 1 40 V)

Collector cutoff current

(VCB = 140V;7amb =125 C)

Emitter cutoff current

(Veb = 5 V)

Collector-emitter breakdown voltage

(/c = 50 mA)
Collector-emitter breakdown voltage

(/c =100nA)
Emitter-base breakdown voltage

(h = 1 nA)

DC current gain

(Ic = 100mA;VCE = 1 V)

(/c = 200 mA; VCE = 1 V)

Base-emitter forward voltage

(/c = 200 mA; VCE = 1 V)

Collector-emitter saturation voltage

(/c = 300 mA; IB = 30 mA)
Base-emitter saturation voltage

(/c = 300 mA; /B = 30 mA)

^CBO <100 nA

^CBO <10 nA

^EBO <10 |iA

^(BR)CEO >100 V

^(BR)CES >160 V

^(BR)EBO >5 V

hfE >40 _

»FE >20 -

VBE <1.3 V

^CEsat <1 V

^BEsat <1.4 V

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

(/c = 1 mA; VCE = 5 V; f = 20 MHz) 100 MHz
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NPN Silicon Epibase Transistors BD611
BD613
BD615
BD617
BD619

The transistors BD 61 1, BD 613, BD 615, BD 617, and BD 619 are NPN silicon epibase

power transistors in a plastic package similar to TO 202. The collector is electrically

connected to the metallic mounting area. The transistors are particularly suitable for use

in push-pull output stages, driver stages as well as for general AF applications. Their

complementary types are the PNP transistors BD 612, BD 614, BD 616, BD618, and

BD 620.

Type Ordering code Type Ordering code

BD611 Q62702-D946 BD611/BD612pair. Q62702-D1103
BD613 Q62702-D948 BD613/BD614pair. Q62702-D1104
BD615 Q62702-D950 BD615/BD616pair. Q62702-D1105
BD617 Q62702-D952 BD617/BD618pair. Q62702-D1106
BD619 Q62702-D954 BD619/BD620pair. Q62702-D1107

UT

K 13,2*0,1 -^ 8,5*0.1 \«- -J
3.8*°.2

Available upon request also with bent
fixing plate

i_. E

>- I

i~i
. L= r- —ql-fl
^i ]

2.2 '0.2

1—13.2*1

Approx. weight 15 g.

-HLU

.5 * o.i k- -J 3.8
IT

-21,7*0.2—
Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

(t < 1 1 ms)

Emitter peak current

(t< 10 ms)

Base current

Junction temperature

Storage temperature range

Total power dissipation

(7case ^ 25°C)

BD611 BD613 BD615 BD617 BD619

VCEO 22 32 45 60 80 V
VcES 22 32 45 60 80 V
^CBO 22 32 45 60 80 V
^EBO 5 5 5 5 5 V
k 4 4 4 4 4 A

^CM 7 7 7 7 7 A

^EM 7 7 7 7 7 A
'R 1 1 1 1 1 A
7j 150 150 150 150 150 °C

^stg -55 to +150 °C

Ptot 15 15 15 15 15 W

Thermal resistance

Junction to ambient air

Junction to mounting area

RthJA ^62,5
^8,3

^62,5
^8,3

^62,5
^8,3

^62,5
^8,3

^62,5
^8,3

K/W
K/W
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BD611
BD613
BD615
BD617
BD619

Static characteristics (7"
case

Collector-emitter breakdown
voltage (7C = 1 00 mA)
Collector-emitter breakdown
voltage (7C = 1 00 nA)
Collector-base breakdown
voltage (7C = 1 00 pA)

Emitter-base breakdown
voltage (7E = 1 mA)
Collector cutoff current

(VCB = 22 V)

Collector cutoff current

(VCB = 32V)
Collector cutoff current

(VCB = 45V)
Collector cutoff current

(VCB = 60V)
Collector cutoff current

(VCB = 80V)
Collector cutoff current

(VCB = 10V;Tamb = 150 C)

Collector cutoff current

(VCB = VcBmax; Tamb = 150°C)

Base-emitter forward voltage

(/c = 2 A; VCE = 1 V)

Base-emitter forward voltage

(/C = 3A;VCE=1 V)

Collector-emitter saturation

voltage (/c = 2 A) 1 '

Collector-emitter saturation

voltage (7C = 2A;7B = 0.2A)
Collector-emitter saturation

voltage (/C = 3A; 7B =0.3A)
DC current gain

(7C = 10 mA; VCE = 5V)
(7C = 500 mA; VCE = 1 V)

(7C = 2 A; VCE = 1 V)

= 25 °C)

BD611 BD613 BD615 BD617 BD619

V(BR)CEO >22 >32 >45 >60 >80 V

V(BR)CES >22 >32 >45 >60 >80 V

V(BR)CBO >22 >32 >45 >60 >80 V

V(BR)EB0 >5 >5 >5 >5 >5 V

^CBO <100 - - - - HA

7cbo - <100 - - - »*A

A:bo - - <100 - - HA

^CBO - - - <100 - ^A

^CBO
- - - - <100 |iA

^CBO <1 <1 <1 <1 <1 mA

A;bo <3 <3 <3 <3 <3 mA

Vbe <1.1 <1.1 <1.2 <1.5 <1.5 V

Vbe - - <1.3 <1.6 <1.6 V

^CEsat <0.8 <0.8 - - - V

^CEsat <0.5 <0.5 <0.6 <0.8 <0.8 V

VcEsat
- - <0.7 <0.9 <0.9 V

»FE

>40
>85
>50

>40
>85
>50

>30
>85
>40

>20
>40
>25

>15
>40
>15

-

1 ) For the characteristics which passes through the point Iq = 2.2 A and VCE = 1 V at constant base current.
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BD611
BD613
BD615
BD617
BD619

Dynamic characteristics (Tease
= 25 °C)

Transition frequency

(/c = 0.25 A; VCE = 1 V;

f = 1 MHz)
Cutoff frequency in

common emitter

configuration

(/c = 0.25 A; Vce =1V) f,

BD611 BD613 BD615 BD617 BD619

h >3 >3 >3 >3 >3 MHz

*Me >20 >20 >20 >20 >20 kHz
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BD611
BD613
BD615
BD617
BD619
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PNP Silicon Epibase Transistors BD612
BD614
BD616
BD618
BD620

The transistors BD 612, BD 614, BD 616, BD 618, and BD 620 are PNP silicon epibase

power transistors in a plastic package similar to TO 202. The collector is electrically

connected to the metallic mounting area. The transistors are particularly suitable for use

in push-pull output stages, driver stages as well as for general AF applications. Their

complementary types are the NPN transistors BD 611, BD 613, BD 615, BD 617, and
BD619.

Type Ordering code

BD612 Q62702-D947
BD614 Q62702-D949
BD616 Q62702-D951
BD618 Q62702-D953
BD620 Q62702-D955

— 13.2*0,1

ur

1.5*0.1 |*- -J
3,8*0.2

Available upon request also with bent
fixing plate.

Type

BD612/BD611 pair

BD614/BD 613 pair

BD616/BD 615 pair

BD618/BD 617 pair

BD620/BD 619 pair

E

Ordering code

Q62702-D1103
Q62702-D1104
Q62702-D1105
Q62702-D1106
Q62702-D1107

2.2 <o.2

-13,2*1

Approx. weight 1 5 g

8.5*0.1

^U»

—ill
-21,7 i 0.2-

^T
Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

(t < 1 1 ms)

Emitter peak current

(t ^ 1 ms)

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tcase ^25 C;\/cE^12V)

BD612 BD614 BD616 BD618 BD620

-VcEO 22 32 45 60 80 V
-VCES 22 32 45 60 80 V
-VICBO 22 32 45 60 80 V
-Vebo 5 5 5 5 5 V
~k 4 4 4 4 4 A

-4cM 7 7 7 7 7 A

~^EM 7 7 7 7 7 A
-I* 1 1 1 1 1 A
Tj 150 150 150 150 150 °C

Tstg -55 to +150 °C

Ptot 15 15 15 15 15 W

Thermal resistance

Junction to ambient air

Junction to mounting area
RthJA ^62,5 ^62,5 ^62,5 ^62,5 ^62,5 K/W
ftthJC ^8,3 ^8,3 i8,3 S8,3 ^8,3 K/W
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BD612
BD614
BD616
BD618
BD620

Static characteristics (7"
case = 25 °C)

(BR)CBC

(BR)EBO

CBO

CBO

CBO

CBO

CBO

Collector-emitter breakdown
voltage (-/c = 1 00 mA) -V(BR)CEO
Collector-emitter breakdown
voltage (-/c = 1 00 |iA) -V(Br)ces

Collector-base breakdown
voltage (-/c = 1 00 p.A) -Vt

Emitter-base breakdown
voltage (7E = 1 mA) -Vt

Collector cutoff current

(-VCB = 22V) -/,

Collector cutoff current

(-VCB = 32V) -/«

Collector cutoff current

(-VCB = 45 V) -/,

Collector cutoff current

(-VCB = 60V) -/,

Collector cutoff current

(-VCB = 80V) -7
(

Collector cutoff current

(-VCB = 10 V; Tamb = 150°C) -/CB0
Collector cutoff current

(~^CB = ^CBmax; 7"amb
= 15° °C) ~A:BO

Base-emitter forward

voltage

(-/c = 2A;-Vce=1 V) -VBE
Base-emitter forward

voltage

(-/c = 3A;-Vce=1 V) -VBE
Collector-emitter saturation

voltage (-/c = 2 A) 1
» -VCEsat

Collector-emitter saturation

voltage

(-/C = 2A;-/B = 0.2A) -VCEsat
Collector-emitter saturation

voltage

(-/C = 3A;-/B = 0.3A) -VcEsat
DC current gain

(-/c = 10mA;-VcE = 5V) /jFE
(-/c = 500 mA; -VCE = 1 V2>hFE
(-/c = 2A;-\/CE =1 V) /jFE

BD612 BD614 BD616 BD618 BD620

>22 >32 >45 >60 >80

>22 >32 >45 >60 >80

>22 >32 >45 >60 >80

>5 >5 >5 >5 >5

<100 - - - -

- <100 - - -

- - <100 - -

- - - <100 -

- - - - <100

<1 <1 <1 <1 <1

<3 <3 <3 <3 <3

<1.1 <1.1 <1.2 <1.5 <1.5

- - <1.3 <1.6 <1.6

<0.8 <0.8 - - -

<0.5 <0.5 <0.6 <0.8 <0.8

- - <0.7 <0.9 <0.9

>40 >40 >30 >20 >15
>85 >85 >85 >40 >40
>50 >50 >40 >25 >15

1

)

For the characteristic which passes through the point Iq - 2.2 A and Vce = 1 V at constant base current.

2) Available as matching pairs with BD 611, BD 613, BD 615, BD 617, and BD 619. Condition for matching pairs

f>FEl/r»FE2 2 1.41.
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BD612
BD614
BD616
BD618
BD620

Dynamic characteristics (Tcase = 25 °C)

Transition frequency
(-/c = 0.25 A; -VC£ = 1 V;

f= 1 MHz)
Cutoff frequency in

common emitter

configuration

(-/c = 0.25 A; -VCE = 1 V) f,

BD612 BD614 BD616 BD618 BD620

*T >3 >3 >3 >3 >3 MHz

^hfe >20 >20 >20 >20 >20 kHz
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BD612
BD614
BD616
BD618
BD620

Total perm, power dissipation

versus temperature
W P.* = f(T); VCE = to 1 2 V
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NPN Silicon Darlington Transistors BD643
BD645— BD 647
BD649

Epibase power darlington transistors (62.5W)

BD 643, BD 645, BD 647, and BD 649 are monolithic NPN silicon epibase power darlington

transistors with diode and resistors in a TO 220 AB plastic package (TOP-66). The collectors

of the two transistors are electrically connected to the metallic mounting area. These

darlington transistors for AF applications are outstanding for particularly high current

gain. Together with BD 644, BD 646, BD 648, and BD 650, they are particularly suitable

for use as complementary AF push-pull output stages.

c
1

Type Ordering code

BD643 Q62702-D229
BD 643/BD 644 Q62702-D235
BD645 Q62702-D231
BD 645/BD 646 Q62702-D236
BD647 Q62702-D233
BD 647/BD 648 Q62702-D237
BD649 Q62702-D374
BD 649/BD 650 Q62702-D376
Insulating nipple Q62901-B55
Mica washer Q62901-B52
Spring washer

A 3 DIN 137 Q62902-B63

Change in dimensional drawings in preparation.

|

Wkfl 150fJ_

B C E Sensing mark

Approx. weight 18 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector-peak current (t < 1 ms) Iqm

Base current

Storage temperature range

Junction temperature

Total power dissipation

(Tease ^25°C,VcE^ 10 V)

BD643 BD645 BD647 BD649

VCEO 45 60 80 100 V
VcBO 45 60 80 100 V

^EBO 5 5 5 5 V
Ir 8 8 8 8 A
^CM 12 12 12 12 A

'b 150 150 150 150 mA
T"stg

-55 t(D-l-150 °C

T\ 150 150 150 150 °C

Ptot 62,5 62,5 62,5 62,5 W

Thermal resistance

Junction to ambient air

Junction to case 1 '

RthJA

flthJC

^80
^2

^80
S2

S80
^2

^80
^2

K/W
K/W

1) For insulated mounting: If the mica washer Q62901-B 52 (50 to 90 urn) and the insulating nipple Q62901-B 55

are used this value increases by 4 K/W and with grease by 2 K/W.
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Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vqb = VcBmax)
(VCB = VfcBmax; Tamb = 100X)
Collector cutoff current

(Vce = 0.5 ^Emax)
Emitter cutoff current

(Veb = 5 V)

Collector-emitter breakdown
voltage (7C = 100 mA) 1 '

Collector-base breakdown
voltage (7E = 5 mA)
Emitter-base breakdown
voltage (7E = 2 mA)

Tcbo

^CBO

^CEO

4bo

V,(BR)CEO

V,(BR)CBO

V,(BR)EBO

»FE

h?E

DC current gain

(/c = 0.5 A, VCE = 3 V)

(/c = 3 A, VCE - 3 V)

(7C = 6 A, VCE = 3 V)

Base-emitter forward voltage

(Jc = 3 A, VCE = 3 V)

Collector-emitter saturation

voltage

(/c = 3 A, /B = 1 2 mA)
Forward voltage of the protective

diode at 7F = 3 A v>

BE

CEsat

BD643
BD645
BD647
BD649

BD643 BD645 BD647 BD649

<0.2 <0.2 <0.2 <0.2
<2 <2 <2 <2

<0.5 <0.5 <0.5 <0.5

<5 <5 <5 <5

>45 >60 <80 >100

>45 >60 >80 >100

>5 >5 >5 >5

1500 1500 1500 1500
>750 >750 >750 >750
750 750 750 750

<2.5 <2.5 <2.5 <2.5

<2 <2 <2 <2

1.8 1.8 1.8 1.8

mA
mA

mA

mA

V

V

V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/C = 3A, VC£ = 3V,f= 1 MHz) fT
Cutoff frequency in common
emitter configuration

(/c
= 3A;VC E = 3V) fhfe

7(>1)

60

7(>1)

60

7(>D

60

7(>D

60

MHz

kHz

1 ) t = 200 us, duty cycle 1 %.
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Total perm, power dissipation

versus temperature

Ptot = f (Tease); Vce = parameter

BD643. BD645. BD647, BD649
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Collector current Ic = f (Vbe)
VCE = 3V;Taee = 25°C
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PNP Silicon Darlington Transistors BD644
BD646
BD648
BD650

Epibase power darlington transistors (62.5W)

BD 644, BD 646, BD 648, and BD 650 are monolithic PNP silicon epibase power darlington

transistors with diode and resistors in a TO 220 AB plastic package (TOP-66). The collectors

of the two transistors are electrically connected to the metallic mounting area. These

darlington transistors for AF applications are outstanding for particularly high current

gain. Together with BD 643, BD 645, BD 647, and BD 649, they are particularly suitable

for use as complementary AF push-pull output stages.

Type Ordering code

BD644 Q62702-D230
BD 644/BD 643 paired Q62702-D235
BD646 Q62702-D232
BD 646/BD 645 paired Q62702-D236
BD648 Q62702-D234
BD 648/BD 647 paired Q62702-D237
BD650 Q62702-D375
BD 650/BD 649 paired Q62702-D376
Insulating nipple Q62901-B55
Mica washer Q62901 -B52

Spring washer

A 3 DIN 137 Q62902-B63

Dimensional drawings in preparation.

___ pt-
l

Bo . (7\
'

I

vjy

y® v. !

*1 h

i_ 10k P. Bon E- 1

1—135*1

Approx. weight 1 8 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector peak current (t < 10 ms) -/Cm
Base current

Storage temperature range

Junction temperature

Total power dissipation

(Tease ^25°C,-^ce^ 10 V)

BD644 BD646 BD648 BD650

-VCEO 45 60 80 100 V
-VCBO 45 60 80 100 V
~^EBO 5 5 5 5 V
-Ir, 8 8 8 8 A
-JCM 12 12 12 12 A
-'r 150 150 150 150 mA
^stg -55 to -r 150 °C

7j 150 150 150 150 °C

Ptot 62,5 62,5 62,5 62,5 W

Thermal resistance

Junction to ambient air

Junction to case 11

ftthJA

RthJC

280
22

280
22

=£80

22
280
22

K/W
K/W

1) For insulated mounting: If the mica washer Q62901-B 52 (50 to 90 \im) and the insulating nipple Q62901-B 55

are used this value increases by 4 K/W, and with grease by 2 K/W.
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BD644
BD646
BD648
BD650

Static characteristics (7"amb = 25 °C)

Collector cutoff current

(VCB = VlcBmax)

(VcB = VcBmax;Tamb=100 C)

Collector cutoff current

(VCE = 0.5 VcEmax)

Emitter cutoff current

(Veb = 5V)
Collector-emitter breakdown
voltage (lc = 100mA) 1 »

Collector-base breakdown
voltage (7E = 5 mA)
Emitter-base breakdown
voltage (7E = 2 mA)

DC current gain

(-/c = 0.5 A; -VCe = 3 V)

(-7C = 3 A; -VCE = 3 V)

(-/c = 6 A; -VCE = 3 V)

Base-emitter forward voltage

(-/c = 3A;-Vce = 3V)
Collecor-emitter saturation

voltage

(-/c = 3 A; -/
B = 1 2 mA)

Forward voltage of the protective

diode at 7F = 3 A

BD644 BD646 BD648 BD650

~^CB0 <0.2 <0.2 <0.2 <0.2 mA
~^CB0 <2 <2 <2 <2 mA

~^CE0 <0.5 <0.5 <0.5 <0.5 mA

"•^EBO <5 <5 <5 <5 mA

~^(BR)CEO >45 >60 >80 >100 V

~^(BR)CBO >45 >60 >80 >100 V

_
V(BR)EB0 >5 >5 >5 >5 V

»FE 1500 1500 1500 1500 _

hfE >750 >750 >750 >750 -

hfE 750 750 750 750 -

-Vbe <2.5 <2.5 <2.5 <2.5 V

~^CEsat <2 <2 <2 <2 V

Vf 1.8 1.8 1.8 1.8 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-/c = 3A;-yC E = 3V,f=1MHz) fT

Cutoff frequency in common
emitter configuration

(-/c = 3 A; -Vce = 3 V) fMe

7(>D

60

7(>1;

60

7(>1)

60

7(>D

60

MHz

kHz

1) t = 200 |is, duty cycle 1%
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Total perm, power dissipation

versus temperature

Ptot = f (Tease); Vce = parameter

BD644. BD646. BD648. BD650
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Collector current Ic = f (VBE )

-VcE = 3V;rcase = 25°C

m /\
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m3
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Collector-emitter saturation voltage
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NPN Silicon Darlington Transistors BD675
BD677
BD679

Epibase power darlington transistors (40 W)
BD 675, BD 677, and BD 679 are monolithic NPN silicon epibase power darlington

transistors with diode and resistors in a TO 126 plastic package (12 A 3 DIN 41869,

sheet 4). The collectors of the two transistors are electrically connected to the metallic

mounting area. These darlington transistors for AF applications are outstanding for

particularly high current gain. Together with BD 676, BD 678, and BD 680 they are

especially suitable for complementary AF push-pull output stages and color TV correction

stages.

Type Ordering code

BD675 Q62702-D238
BD677 Q62702-D240
BD679 Q62702-D242
BD 675/BD 676 paired Q62702-D244
BD 677/BD 678 paired Q62702-D245
BD 679/BD 680 paired Q62702-D246
Mica washer Q62902-B62
Spring washer Q62902-B63
A 3 DIN 137

Approx. weight 0.5 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector-peak current (t ^ 1 ms)

Base current

Storage temperature range

Junction temperature

Total power disipation

(Tcase * 25 °C; Vce ^ 20 V)

Thermal resistance

Junction to ambient air

Junction to case

BD675 BD677 BD679

VcEO 45 60 80 V
VcBO 45 60 80 V
VEBo 5 5 5 V

k 4 4 4 A
hM 7 7 7 A
h 0.1 0.1 0.1 A
^stg

-55 to +150 °C

7j 150 150 150 °C

Ptot 40 40 40 W

MhJA

'thJC

<100
<3.12

<100
<3.12

<100 |K/W
<3.12 Ik/W

1) Transistor fixing with M 3 screw, starting torque Ma S 0.5 to 0.8 Nm. If a 50 n mica washer (ungreased) is used,

the thermal resistance increases by 8 K/W and in case of a greased one by 4 K/W. Below the screw head, a washer

or a spring washer should be used.
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BD675
BD677
BD679

Static characteristics (7*amb = 25 °C)

Collector cutoff current

(VCB = VcBmax) TcBO
(

V

BC = VCBmax, Tamb = 1 00 °C) 7CB
Collector cutoff current

(VcE = 0.5VCEmax> 7CE0
Emitter cutoff current

(Veb = 5V) 7ebo
Collector-emitter breakdown
voltage {Ic = 1 00 mA) 1

> V(Br)ceo
Collector-base breakdown
voltage (7C = 1 mA) V(BR)CBo
Emitter-base breakdown
voltage (7E = 5 mA) V{BR)EB0

Collector emitter saturation voltage

(/c = 50mA;VcE = 3V) r»FE

(/c = 1.5A;v-CE = 3V) A)FE

(/c = 4A;VcE = 3V) r»FE

Base-emitter forward voltage

(/C =1.5A;VCE = 3V) VBE

Collector-emitter saturation voltage

(7c =1.5A;/B = 30mA) VCEsat
Forward voltage of the protective

diode at 7F = 3 A VF

BD675

<0.2
<2

<0.5

<5

>45

>45

>5

750
>750
1000

<2.5

<2.5

1.8

BD677

<0.2
<2

<0.5

<5

>60

>60

>5

750
> 750 (3000)
1000

<2.5

<2.5

1.8

BD679

<0.2
<2

<0.5

<5

>80

>80

>5

750
> 750 (3000)

1000

<2.5

<2.5

1.8

mA
mA

mA

mA

V

V

V

Dynamic characteristics (famb = 25 °C)

Transition frequency

(/c = 1.5 A; Vce = 3 V; f = 1 MHz) fT
Cutoff frequency in common
emitter configuration)

(/c =1.5A;Vce = 3V) fhfe

7(>1)

60

7(>1)

60

7(>1)

60

MHz

kHz

1) t = 200 (is, duty cycle 1 %.
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r
tot

4 to

Total perm, power dissipation

versus temperature

Ptot
= f Incase); Vce = parameter

BD675. BD677

20

\ ~-
[ to 2( V

25 V

"30V

60V

50 100 150°C

*" 'case

BD675
BD677
BD679

Total perm, power dissipation

versus temperature

Ptot = ' (Tease): Vce = parameter

tot

A 40

30

BD679

v
CE =o to 20 V

25V \
\^

30V

/,0 V

I

50 V

60V

80 V

100 150°C

Permissible operating range

h = t (Vfce): v = 0.01;W = 25

X

A BD675, BD677
10'

Permissible operating range

k = f (Vce); v = 0.01; Tease = 25 °C

^ ,fe
-fnsH

<OJ001

^ ^<-^,.l^X CC--I \

Tx^SS-t \
^v

\$|0\V> nm,

K fr
^£> tl"

V,
szv;r \

^v s k

Vv =0,01

ta»25°C i-S
r

_ _.

BD 675

BD677

w
300

200

BD679

10^V
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BD675
BD677
BD679

Permissible pulse load

rthjc
=

' W; v = parameter

BD675, BD677, BD679

10-1

0,01

0.005

0,008

m-2

10-3

-0,5H|h

0,0ej]p .11

if

—

-1/ k- ,

L
-

\hf_._n_n
H— X —

H

I-

It
1

10
-6

10" 5 lO"
11

10"3 10"2 10"1 10° s

DC current gain riFE = f {Ic )

-Vce = 3V
BD675. BD677, BD679

T
J

150°C

25°C

50°
u

T
T

10
1

10
2

10
3

10
t mA

Collector current Ic = f (Vbe)

-VCE = 3V;rcase = 25°C

mA B D 675. B D 677. B D 679

10
4

10
1

/
/

'

3
I

1

J

1

2

|

1

Collector-emitter saturation voltage

VfcEsat = f UcY. hft = 100; Teas, = 25X
m

A

B D 675. B D 677. B D 679

10
4

10
3

2 3V 0.4 0.8 M 1.6V

444



PNP Silicon Darlington Transistors BD676
BD678
BD680

Epibase power darlington transistors (40 W)

BD 676, BD 678, and BD 680 are monolithic PNP silicon epibase power darlington transistors

with diode and resistors in a TO 126 plastic package (12 A 3 DIN 41869, sheet 4).

The collectors of the two transistors are electrically connected to the metallic mounting area.

These darlington transistors for AF applications are outstanding for particularly high

current gain. Together with BD 675, BD 677, and BD 679 they are especially suitable

for complementary AF push-pull output stages and color TV correction stages.

Type

BD676
BD678
BD680
Bd 676/BD 675 paired

BD 678/BD 677 paired

BD 680/BD 679 paired

Mica washer

Spring washer

A 3 DIN 137

Ordering code

Q62702-D239
Q62702-D241
Q62702-D243
Q62702-D244
Q62702-D245
Q62702-D246
Q62902-B62
Q62902-B63

nH V.

»i h
iok n 150fi

0,8x0,5

1,25mia ,.Q2 ,

Approx. weight 0.5 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector-peak current (t ^ 1 ms)

Base current

Storage temperature range

Junction temperature

Total power dissipation

(Tcase ^25°C;-Vce^ 20 V)

Thermal resistance

Junction to ambient air

Junction to case

BD676 BD678 BD680

-VCEO 45 60 80 V
-VCBO 45 60 80 V

~^EBO 5 5 5 V

-k 4 4 4 A
-^CM 7 7 7 A
-'b 0.1 0.1 0.1 A
Tstg -55 to + 150 °C

T| 150 150 150 °C

Ptot 40 40 40 W

RthJA
RthJC

<100
<3.12

<100
<3.12

< 1 00 I K/W
<3.12 I K/W

1) Transistor fixing with M 3 screw, starting torque Ma ^ 0.5 to 0.8 Nm. If a 50 \i mica washer (ungreased)

is used, the thermal resistance increases by 8 K/W and in case of a greased one by 4 K/W. Below the screw

head, a washer or a spring washer should be used.
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BD676
BD678
BD680

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(~VcB =
^CBmax)

(-^BC = ^CBmax-Tamb =100 C)

Collector cutoff current

[-VCE = 0.5 UcEmax)
Emitter cutoff current

(-VEB = 5 V)

Collector-emitter breakdown
voltage {-Ic = 100 mA) 1 '

Collector-base breakdown
voltage (-/c = 1 mA)
Emitter-base breakdown
voltage (7E = 5 mA)

DC current gain

(-/c = 50 mA; -VCE = 3 V)
(-/c = 1.5A;-Vce = 3V)
(-/c = 4A;-Vt E = 3V)
Base-emitter forward voltage
(-/c = 1.5A;-VcE = 3V)
Collector-emitter saturation

voltage

(-/c = 1 .5 A; -IB = 30 mA)
Forward voltage of the protective

diode at 7F = 3 A

BD676 BD678 BD680

~^CB0
~-fcBO

<0.2
<2

<0.2
<2

<0.2
<2

mA
mA

~^CEO <0.5 <0.5 <0.5 mA

~^EBO <5 <5 <5 mA

-
V(BR)CEO >45 >60 >80 V

-
V(BR)CBO >45 >60 >80 V

_
V(BR)EBO >5 >5 >5 V

&FE

»FE

750
>750
1000

750
> 750(3000)
1000

750
> 750 (3000)
1000

-

"Vbe <2.5 <2.5 <2.5 V

"VcEsat <2.5 <2.5 <2.5 V

Vf 1.8 1.8 1.8 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency
(-/c = 2A;-VcE = 3V;f = 1MHz) fT
Cutoff frequency in common
emitter configuration

(-/c=1.5A;-Vce = 3V) fhfe

>1

60

>1

60

>1

60

MHz

kHz

1) t = 200 us, duty cycle 1%.
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BD676
BD678
BD680

Total perm, power dissipation

versus temperature

Ptot = ' (Tease): Va = parameter

W

20

BD676. BD678

"cr c to 2C V

25 V

"30V

60V

50 100 150°C

Total perm, power dissipation

versus temperature

Ptot = ' (Tease); Vce = parameter

40

30

1^0 to 20 V

25V \
1 \

30 V

/,0 V

50 V

60V

80 V

100 150°C

Permissible operating range

k = t Ote); v= 001; T<»*> = 25 °c

A BD676. BD678

10
1

Permissible operating range

/c = MVce): v = 0.01: Tease = 25 °C

BD680

^* : - ±ii : rris ;

J TT *o.ooi-
^S-5
V S ^SSEl agt v

-

\ \ : §M JtiV _.

\ •W Jtf\\
s

v\ vJl o.oo.

w^mIfflllKNU
X. .

::::5~S IJJ.ni^ Vv u

v
' M v \ s \VIi\; \'

^ <

v=0
/case

01

= 25°C
>

::||dc^-^
_S..

--3 v * \

H ^ \'

"if- v '

s

1

w
500

300

200

100

50

30

20

10
3
V

Wr
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BD676
BD678
BD680

Permissible pulse load

''thjc = f (t); v = parameter

BD676. BD678. BD680

1(T
6

1(T
5 W 1

' 10"3 10"2 10"1
-

10 s

**t

DC current gain hFE = f (Ic )

-VCE = 3V
BD676. BD678. BD680

"FE

A

I
J

|TT
T J

150°( TT

25°C>

-50°k d

TT
TJ
TJ

10
1

10
2

10
3

10
fcmA

Collector current Ic = f (VBE)

-VcE = 3V;rcase = 25°C

mA BD676. BD678. BD680
10'

10
1

/f

3

2

+—
41
|
1

'

1

2 3V

Collector-emitter saturation voltage

Vces* = t dc); hK = 100; 7^ = 25 °C

IDA B D 676. B D 678. B O 680

10
4

10
3

0.4 0,8 1,2 1,6V

"**V
CE sat
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NPN Silicon Transistors BD825
BD827
BD 829

for AF driver and output stages of medium performance

BD 825, BD 827, and BD 829 are epitaxial NPN silicon planar transistors in a plastic

case similar to TO 202. The collector is electrically connected to the metallic mounting

area of the transistors. In connection with BD 826, BD 828, and BD 830 as complementary

transistor pairs, they are particularly suitable for use in driver stages of AF amplifiers of

high output power.

Type Ordering code

BD825 Q62702-D968
BD 825-6 Q62702-D932
BD 825-10 Q62702-D933
BD 825-16 Q62702-D934
BD827 Q62702-D970
BD 827-6 Q62702-D938
BD 827-10 Q62702-D939
BD829 Q62702-D972
BD 829-6 Q62702-D942
BD 829-10 Q62702-D943
BD 825/BD 826 pa red Q62702-D1110
BD 827/BD 828 paired Q62702-D1 1 1

1

BD 829/BD 830 pa red Q62702-D1112

2,2 '0.2

-;- .

-13.2*1

3_U

-» 8,5 = 0.1 r~^ 3,E

-21,7 i 0.2

Approx. weight 1 5 g. Dimensions in mm

R=r
-- 13,2*0.1 -*l 8,5*o.i |*- -*j

3,8*0.2

Available upon request also with bent

fixing plate.

Maximum ratings

Collector-emitter voltage

(RBE £ 1 kQ)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector peak current

Collector current

Base current

Junction temperature

Storage temperature range

Total power disipation (Tcase ^25°C)

BD825 BD827 BD829

VCER 100 V
VCBO 45 60 - V
VcEO 45 60 80 V

^EBO 5 5 5 V

A;m 2 2 2 A
'c 1.5 1.5 1.5 A
'b 0.2 0.2 0.2 A
Tj 150 150 150 °C

^stg
-55 to + 125 °C

Ptot 8 8 8 W

Thermal resistance

Junction to ambient air

Junction to case bottom
RthJA I ^62.5 I =£62.5 I ^62.5 I K/W
ftthJC I

^15
I
^15 I

^15
I K/W
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BD825
BD827
BD 829

Static characteristics (Tamb = 25 °C)

The transistors BD 825, BD 827, and BD 829 are grouped at VCE = 2 V according to the

DC current gain r>FE and are designated by numerals (6, 10, 16) of the German DIN standard.

/}FE group 6 10 16

Type BD825
BD827
BD829

BD825
BD827
BD829

BD825 BD825
BD827
BD829

(mA)
»FE >»FE

Idh
>>FE

Idh
Vbe

(V)

5 >25 >25 25 -

150 63 (40 to 100) 1 00 (63 to 1 60) 160 (100 to 250) -

500 >25 >25 >25 1.2

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(/c = 500 mA; IB = 50 mA)
Collector cutoff current

(VCB = 30V)
Collector cutoff current

(VcB = 30V;7-amb =125°C)
Emitter cutoff current

(Veb = 5 V)

Collector-emitter breakdown
voltage (7Ceo

= 50 mA)
Condition for matching pairs

(Ic = 1 50 mA; VC£ = 2 v )

BD825 BD827 BD829

VicEsat <0.5 <0.5 <0.5 V

hso <100 <100 <100 nA

ICBO 210 210 210 |iA

Iebo 210 210 210 \A

^(BR)CEO >45 >60 >80 V

fy=E1

^FE2
21.41 21.41 21.41 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 50 mA);
VCe= 10 V; f= 100 MHz) fT >50 >50 >50 MHz
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BD825
BD827
BD829

r
tot

I

Total perm, power dissipation

versus temperature
™ Ptot

=
1 (^case)

10

9

8

7

6

5

4

3

2

1

Permissible pulse load

n thjc

4<)V

44 V

^tiJC

50 KX> 150 °C

*"
'case

10'6 10'
5 10"* 10"

3
10'

2
10"

1
10° 10

1

s

»»T

Permissible operating range

/c
= f(VcE);T-case = 25 C;D =

Collector current Ic = f (Vbe)

VCE = 2 V; Tamb = parameter

mA (common emitter configuration)

IU

5

-25

100

10
3 °Sk

r-50 °C

5 *H Eft
•

—

;

10
2

5 ?/-
/

// /)

10
1

^fi

I/ /

5 \\
— Scattering limit ^

atTamb=25
<,

C.THI '

III I
I

inO fill J

2V
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DC current gain hpE = fW
VCE = 2 V; Tamb = parameter

10
3

hFE

A

BD 825-10 BD 827-10, BD 829-10

100°C

25°C

— 50°C

10
u

10
1

10' 10
J

BD825
BD827
BD 829

Collector cutoff current versus

temperature /CBo = f (Tamb)

BD 825, BD 827, BD 829

KTmA

-i—
'

/

—?
ZL

/
/

7*

.

———Scanering limit

100

Tamb

150 °C

mA
10*

5

Collector-emitter saturation voltage

VcEsat = M/C)

hFE = 10; Tamb = parameter
(common emitter configuration)

BD 825, BD 827, BD 829

JV 25°C 1 DO" :—-bl

—
f-/ <"

// ,*••

UJL S/

if//. '

4^*=
J- ^

Tarnh-25°C
1

i-J-
-Sc attennglinnit at

1 1

1
\

'1
,

[

till
0,2 0,4 0,6 0,8 10 tfV

Base-emitter saturation voltage

VBEsat = M/c)

/7fe = 10; 7"
amb = parameter

(common emitter configuration)

mA BD 825. BD 827, BD 829
10

4

5"CS
0°C

L

10 r-s )°C

Tt ' .
•^—

s
l/i f.

A

// 1

4r - Av rage /alues =
=n m1 — Sc; ttenng limit zz

/ at amh=i>5 u
i:
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1

! l/ll

'^BEsat
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BD825
BD827
BD829

mA
110

100

90

80

70

60

50

40

30

20

10

Output characteristics Ic = f (Vce)

/B = parameter

BD 826, BD 827, BD 829

1,0 mA

<tS-
_. —j~ I

S^ 0.9mA

/ ^ r~r~

Is^ 0,8mA

If —4 '

|

US' 0.7mA

Ik tsL~
— "— r

JT,^ 0.5 mA
Mr ^.——'""""

|

/ 0.5mA
'

^j.
—— """ ^]

7 0.4 mA

" .^ I
I

T 0.2 mA
- ^- i i

r^ /
B
=0,1mA

r
ft

Output characteristics 7C = f (Vce)

/B = parameter

mA BD 825, BD 827, BD 829

10

1.0

0.8

0.6

0.4

0.2

y 80mA
1

70mA

lA/
/ — «-» —-

„60n

1
V -^ *«- ,

—
i

50mA

t
s ««« *-

,

—

40mA
"

i 1

V
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_35mA'

30mA

j5mA—

t
20mA.
BmA_
16mA—
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10mA—
,8mA—
6mA 1

-4mA

—

-3mA—
»2mA—
.1mA

—

7

B='0.5mA—ii i i

3V 3V

Output characteristics 7c = f (Vce)

Is = parameter

A BD 825. BD 827, BD 829
1.6

8O706OmAl
I

'/ >50mA "'" "

// >40mA
" 7 S ^35mAT
L/. ,,' *30mA

/ / /' i25mA
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^^""''""^ "-"""""""

|8mA
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'
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Transition frequency f> = / [Iq)
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PNP Silicon Transistors BD826
BD828
BD830

for AF driver and output stages of medium performance

BD 826, BD 828, and BD 830 are epitaxial PNP silicon planar transistors in a plastic

case similar to TO 202. The collector is electrically connected to the metallic mounting
area of the transistors. In connection with BD 825, BD 827, and BD 829 as complemen-
tary transistor pairs, they are particularly suitable for use in driver stages of AF amplifiers

of high output power.

Type

BD826
BD 826-6
BD 826-10
BD 826-16
BD828
BD 828-6
BD 828-10
BD 830
BD 830-6
BD 830-10
BD 826/BD 825 paired

BD 828/BD 827 paired

BD 830/BD 829 paired

Ordering code

Q62702
Q62702
Q62702-
Q62702
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-
Q62702-

D969
D935
D936
D937
D971
D940
D941
D973
D944
D945
D1110
D1111
D1112

2,2 '0,2

-13,2*1

.rU,

,5*0,1 U- -»| 3.8

-21,7 i o,z

Approx. weight 1 5 g. Dimensions in mm

i_
^Jr

K 13,2*0.1-^8,5*0,1 \m- -*| |*-
3.8*0^

Available upon request also with bent
fixing plate.

Maximum ratings

Collector-emitter voltage

(fiBE ^ 1 kQ)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector peak current

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case bottom

BD826 BD828 BD830

-VCER 100 V
-VCBO 45 60 - V
-VCEO 45 60 80 V
-Vebo 5 5 5 V
-4cM 2 2 2 A
-k 1.5 1.5 1.5 A
~h 0.2 0.2 0.2 A
T\ 150 150 150 °C
Ts -55 to +125 °C

Ptot 8 8 8 W

ftthJA

ftthJC

^62.5
^15

^62.5
S15

^62.5
^15

K/W
K/W
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BD826
BD828
BD 830

Static characteristics (Tamb = 25 °C)

The transistors BD 826, BD 828, and BD 830 are grouped at -VCe = 2 V according to the

DC current gain /iFE , and marked by numerals of the German DIN standard.

/}FE group 6 10 16

Type BD826
BD828
BD 830

BD826
BD828
BD830

BD826 BD826
BD828
BD830

(mA)
>>FE "fe

klh
Ife

Idh
-Vbe
(V)

5 >25 >25 >25 -

150 63 (40 to 1 00) 1 00 (63 to 1 60) 160 (100 to 250) -

500 >25 >25 >25 1.2

Static characteristics (Tamb = 25 C
C)

Collector-emitter saturation

voltage (-/c = 500 mA; -IB = 50 mA) -VCEsat
Collector cutoff current

(-Vcb = 30V)
Collector cutoff current

(-\ZCB = 30V;Tamb =125 C)

Emitter cutoff current

(-VEB = 5 V)

Collector-emitter breakdown

voltage (-/ceo
= 50 mA )

Condition for matching pairs

(-/c = 1 50 mA; -VCE = 2 v)

BD826 BD828 BD830

"VcEsat <0.5 <0.5 <0.5 V

~heo <100 <100 <100 nA

-
^CB0 ^10 £10 =£10 pA

~hso ^10 £10 £10 ^A

~V(BR)CEO >45 >60 >80 V

^FE1

hFE2
£1.41 £1.41 £1.41 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency {-Iq = 50 mA;
-VCE = 10 V; f= 100 MHz) fT >50 >50 >50 MHz
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BD826
BD828
BD830

"tot

A

Total perm, power dissipation

versus temperature

W Ptot = f {Tease)
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S
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BD826
BD828
BD830

DC currant gain hf£ = f Mc)

VCE = 2 V; Tamb = parameter
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BD826
BD828
BD830

-k

Output characteristics Ic = f (Vce)

IB = parameter
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NPN Silicon Darlington Transistors BD861
BD863
BD865

Epibase power darlington transistors (15 W)
BD 861 , BD 863, and BD 865 are monolithic silicon NPN epibase power darlington transistors

with diode and resistors in a plastic package similar to TO 202. The collectors of the

two transistors are electrically connected to the metallic mounting area. These darlington

transistors for AF applications are outstanding for a particularly high current gain.

Together with BD 862, BD 864, and BD 866, they are especially useful as complementary

AF push-pull output stages for color TV correction stages.

Type

BD861
BD863
BD865

Ordering code

Q62702-D956
Q62702-D958
Q62702-D960

2.2 =0.2

^L±»

-13.2*i

Approx. weight 15 g

8.5 = 0.1 I— -J 3,8

. 21,7 i o.z

zi

Dimensions in mm

— 13,2*0.1 -»l 8,5*o

UTT
J

318*0.2

Available upon request also with bent

fixing plate.

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector peak current (t ^ 1 ms)

Base current

Storage temperature range

Junction temperature

Total power dissipation (Tcase ^ 25 °C)

BD861 BD863 BD865

VcEO 45 60 80 V
VCBO 45 60 80 V

^EBO 5 5 5 V

'c 4 4 4 A
^CM 7 7 7 A
h 0.1 0.1 0.1 A
Tgtg -55 to +1 50 °C

7) 150 150
|
150 °C

Ptot 15 15 15 W

Thermal resistance

Junction to ambient air

Junction to case

flthJA

flthJC

62.5

8.3

62.5

8.3

62.5

8.3

K/W
K/W
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BD861
BD863
BD865

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCB = VcBmax)

(^BC = ^CBmax;Tamb =100°C)
Collector cutoff current

(VCE = 0.5 VcEmax)

Emitter cutoff current

(Vebo = 5V)
Collector-emitter breakdown
voltage (Ic = 1 00 mA)
Collector-base breakdown
voltage (Ic = 1 mA)
Emitter-base breakdown
voltage (7E = 5 mA)
DC current gain

(/c = 50 mA; VC£ = 3 V)

(/C =1.5A;VCE = 3V)

(/C = 4A;VCE = 3V)
Base-emitter forward voltage

(/c =1.5A;\/ce = 3V)
Collector-emitter saturation voltage

(/c = 1 .5 A; /B = 30 mA)
Forward voltage of the protective

diode at 7F = 3 A

BD861 BD863 BD865

^CBO

Ajbo

<0.2
<2

<0.2
<2

<0.2
<2

mA
mA

^CEO <0.5 <0.5 <0.5 mA

^EBO <5 <5 <5 mA

^(BR)CEO >45 >60 >60 V

V{BR)CBO >45 >60 >80 V

V(BR)EBO >5 >5 >5 V

"fe

r»FE

r»FE

750
>750

1000

750
>750
(3000)

1000

750
>750
(3000)

1000

-

VBE <2.5 <2.5 <2.5 V

VcEsat <2.5 <2.5 <2.5 V

Vf 1.8 1.8 1.8 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(/c = 1 .5 A; VCE = 3 V; f = 1 MHz) fT
Cutoff frequency in common emitter

emitter configuration

(/c =1.5A;Vce = 3V) fhfe

7(>1)

60

7(>1]

60

7(>1)

60

MHz

kHz
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Permissible pulse load

« thJC

10' 6 io*
s

i<r
4

io"
3

K)"
2

i<r
1

io° io
1
s

+-T

BD861
BD863
BD865

462



PNP Silicon Darlington Transistors BD862
BD864
BD866

Epibase power darlington transistors (15 W)
BD 862, BD 864, and BD 866 are monolithic silicon PNP epibase power darlington transistors

with diode and resistors in a plastic package similar to TO 202. The collectors of the two

transistors are electrically connected to the metallic mounting area. These darlington

transistors for AF applications are outstanding for a particularly high current gain.

Together with BD 861, BD 863, and BD 865, they are especially useful as complementary

AF push-pull output stages for color TV correction stages.

Type

BD862
BD864
BD866

Ordering code

Q62702-D957
Q62702-D959
Q62702-D961

-13,2 J i -+• 21,7*0.2—
Approx. weight 1 5 g. Dimensions in mm

a.

T — 13,2*on • 8,5*0,1 |*- J

h

3.8*0*

Available upon request also with bent
fixing plate.

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Collector peak current (t £ 1 ms)

Base current

Storage temperature range

Junction temperature

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

BD862 BD864 BD866

-VCEO 45 60 80 V
-Vcbo 45 60 80 V
-Vebo 5 5 5 V
-h 4 4 4 A
-•TCM 7 7 7 A
-'b 0.1 0.1 0.1 A
^stg 55to+15(D °C

7j 150 150 150 °C

Ptot 15 15 15 W

"thJA

flthJC

62.5

8.3

62.5

8.3

62.5

8.3

K/W
K/W
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BD862
BD864
BD866

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VcB =
VCBmax)

(VBC = VcBmax,Tamb =100°C)
Collector cutoff current

(-VCE = 0.5 VCEmax)

Emitter cutoff current

(-Vebo = 5 V)

Collector-emitter breakdown
voltage (-/c = 100 mA)
Collector-base breakdown
voltage (-/c = 1 mA)
Emitter-base breakdown
voltage (IE = 5 mA)
DC current gain

(-/c = 50 mA; -VCe = 3 V)

(-/c = 1.5A;-Vce = 3V)

(-IC = 4A;-VCE = 3V)
Base-emitter forward voltage

(-/c = 1.5A;-Vce = 3V)
Collector-emitter saturation voltage

(-/c = 1.5 A; -7
B = 30 mA)

Forward voltage of the protective

diode at 7F = 3 A

BD862 BD864 BD866

-ICBO

-ICBO

<0.2
<2

<0.2
<2

<0.2
<2

mA
mA

~^CEO <0.5 <0.5 <0.5 mA

-/EB0 <5 <5 <5 mA

-
V(BR)CE0 >45 >60 >80 V

~V(BR)CB0 >45 >60 >80 V

~V(BR)EBO >5 >5 >5 V

>>FE

r>FE

»FE

750
>750

1000

750
>750
(3000)

1000

750
>750
(3000)

1000

-

-Vbe <2.5 <2.5 <2.5 V

""VcEsat <2.5 <2.5 <2.5 V

Vf 1.8 1.8 1.8 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency
(-/c = 1 .5 A; -Vce = 3 V; f = 1 MHz) fT
Cutoff frequency in common
emitter configuration

(-/c =1.5A;-Vce = 3V) fhfe

7(>D

60

7(>1]

60

7(>1)

60

MHz

kHz
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Total perm, power dissipation

versus temperature

Ptot = f (T"case); Vce = parameter
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BD862
BD864
BD866

Permissible pulse load
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NPN Silicon Planar Darlington Transistors BD875
BD877
BD879

BD 875, BD 877, and BD 879 are epitaxial NPN silicon planar darlington transistors

in TO 126 plastic package (12 A 3 DIN 41869, sheet 4). These darlington transistors

are designed for relay drivers as well as for general AF applications. BD 876, BD 878, and

BD 880 are provided as complementary transistors.

Type Ordering code

BD875 Q62702-D902
BD877 Q62702-D903
BD879 Q62702-D904
Spring washer
A 3 DIN 137 Q62902-B63
Mica washer Q62902-B62

r -

Bo- <
l_.

C
-oC

-oE

0.8*0,5

j,25mm. ^

Approx. weight 0.5 g Dimensions in mm
Transistor fixing with M 3 screw; starting torque
max. 0.8 Nm; washer or spring washer should

be used.

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb £25 C)

(^case ^60°C)

BD875 BD877 BD879

VCEO 45 60 80 V
VCBO 60 80 100 V
Vebo 5 5 5 V
'c 1 1 1 A
hM 2 2 2 A
h 0.1 0.1 0.1 A
T\ 150 150 150 °C

^stg 65 to +150 °C

Ptot 1.25 1.25 1.25 W
Ptot 9 9 9 W

Thermal resistance
Junction to ambient air

Junction to case
flthJA

RthJC

<100
<10

<100
<10

<100
<10

K/W
K/W
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BD875
BD877
BD879

Static characteristics (Tamb =

Collector cutoff current

(Vcb = VcBmax)
Collector cutoff current

(VcE=0.5VCEmax)
Emitter cutoff current

(Veb = 4V)
Collector-emitter breakdown
voltage (Ic = 50 mA)
Collector-base breakdown
voltage (Ic = 1 00 |iA)

Emitter-base breakdown
voltage (7E = 1 00 |iA)

DC current gain

(Ic = 150mA;VcE= 10 V)

(/c = 0.5A;VCE=10V)
Collector-emitter saturation

voltage

(/c = 0.5 A; /B = 0.5 mA)
(/c = 1 A; IB = 1 mA)
Base-emitter saturation

voltage

(7C = 1A;/B =1 mA)

25 °C) BD875 BD877 BD879

/CBO <100 <100 <100 nA

^ceo <500 <500 <500 nA

'ebo <100 <100 <100 nA

V(BR)CEO >45 >60 >80 V

V(BR)CBO >60 >80 >100 V

V(BR)EB0 >5 >5 >5 V

riFE

/»FE

>1000
>2000

>1000
>2000

>1000
>2000 -

VcEsat

VcEsat

<1.3
<1.8

<1.3
<1.8

<1.3
<1.8

V
V

^BEsat <2.2 <2.2 <2.2 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 0.5 A; VCE = 5 V; f = 35 MHz) fT 200 200 200 MHz
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PNP Silicon Planar Darlington Transistors BD876
BD878
BD880

BD 876, BD 878, and BD 880 are epitaxial PNP silicon planar darlington transistors

in TO 126 plastic package (12 A 3 DIN 41 869, sheet 4). These darlington transistors

are designed for relay drivers as well as for general AF applications. BD 875, BD 877,

and BD 879 are provided as complementary transistors.

Type Ordering code

BD876 Q62702-D908
BD878 Q62702-D907
BD880 Q62702-D906
Spring washer

A 3 DIN 1 37 Q62902-B63
Mica washer Q62902-B62

1,25mm

Bo- C
L.

-oC

+^>E

Approx. weight 0.5 g. Dimensions in mm

Transistor fixing with M 3 screw; starting torque

max. 0.8 Nm; washer or spring washer should

be used.

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb *25°C)

(Tease ^ 60°C)

Thermal resistance

Junction to ambient air

Junction to case

BD876 BD878 BD880

-VCEO 45 60 80 V
-VicBO 60 80 100 V
-VEB0 5 5 5 V

-k 1 1 1 A
-/cm 2 2 2 A

-h 0.1 0.1 0.1 A
Tj 150 150 150 °C

^stg -65 to +15 °C

Ptot 1.25 1.25 1.25 W
Ptot 9 9 9 W

flthJA

RthJC

<100
<10

<100
<10

<100
<10

K/W
K/W
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BD876
BD878
BD880

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vcb = VcBmax)
Collector cutoff current

(VCE = 0.5 VcEmax
Emitter cutoff current

(-Veb=4V)
Collector-emitter breakdown
voltage (-7C = 50 mA)
Collector-base breakdown
voltage (-7C = 100jiA)

Emitter-base breakdown
voltage (7E = 1 00 |iA)

DC current gain
(-7C = 1 50 mA; -VCE = 1 V)
(-/C = 0.5A;-VCE = 10V)
Collecor-emitter saturation

voltage

(-/c = 0.5 A; -7
B = 0.5 mA)

(-7C = 1 A; -7
B = 1 mA)

Base-emitter saturation

voltage

(~7C = 1 A; -7
B = 1 mA)

BD876 BD878 BD880

-7Cbo <100 <100 <100 nA

_
4ceo <500 <500 <500 nA

_/EB0 <100 <100 <100 nA

~V(BR)CE0 >45 >60 >80 V

~V(BR)CB0 >60 >80 >100 V

~V(BR)EB0 >5 >5 >5 V

/»FE >1000 >1000 >1000 _

hfE >2000 >2000 >2000 -

"VcEsat <1.3 <1.3 <1.3 V
"VcEsat <1.8 <1.8 <1.8 V

"V'eEsat <2.2 <2.2 <2.2 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-7c = 0.5A;-VcE = 5V;f=35MHz) fT 200 200 200 MHz
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NPN Silicon Darlington Transistors BD975
BD977
BD979

BD 975, BD 977, and BD 979 are epitaxial NPN silicon planar darlington transistors

in plastic package similar toTO 202. These darlington transistors are designed for relay drivers

as well as for general AF applications.

BD 976, BD 978, and BD 980 are provided as complementary transistors.

Type

BD975
BD977
BD979

Ordering code

Q62702-D962
Q62702-D964
Q62702-D966

2.2 *o.2

-13.2*1

^U,

8.5*0.1 U- -J 3,8

« 21.7 1 o.z

IT

Bo- <
L_.

-°C

-oE

Approx. weight 1 5 g. Dimensions in mm

— 13,2*0,1 8,5*o.i

3,8*°.2

Available upon request also with bent
fixing plate.

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Storage temperature range

Junction temperature

Total power dissipation

(Tamb = 25°C)

(Tease = 60 °C >

Thermal resistance

Junction to ambient air

Junction to case

BD975 BD977 BD979

VcEO 45 60 80 V
VcBO 60 80 100 V
Vebo 5 5 5 V

'c 1 1 1 A
A:m 2 2 2 A
h 0.1 0.1 0.1 A
^stg

-65 to +150 °C

150 150 150 °C

Ptot 1.6 1.6 1.6 W
Ptot 3.6 3.6 3.6 W

RthJA

RthJC

78
25

78
25

78
25

K/W
K/W
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BD975
BD977
BD979

Static characteristics (7amb

Collector cutoff current

(VcBO = VcBmax)
Collector cutoff current

(VCEO = 0.5 \ZcEmax)

Emitter cutoff current

(VEBo = 4V)
Collector-emitter breakdown
voltage (7C = 50 mA)
Collector-base breakdown
voltage (7C = 1 00 |iA)

Emitter-base breakdown
voltage (7E = 1 00 \iA)

DC current gain

(7C = 150 mA; Vce = 10 V)

(Jc = 0.5A;VCe=10V)
Collector-emitter saturation

voltage

(7C = 0.5 A; 7B = 0.5 mA)
(7C = 1 A; 7B = 1 mA)
Base-emitter saturation

voltage

(7C = 1 A; 7B = 1 mA)

25 °C) BD975 BD977 BD979

/CBO <100 <100 <100 nA

4cEO <500 <500 <500 nA

4bo <100 <100 <100 nA

V(BR)CE0 >45 >60 >80 V

^(BR)CBO >60 >80 >100 V

^(BR)EBO >5 >5 >5 V

/IFE >1000 >1000 >1000 _

&FE >2000 >2000 >2000 -

VCEsat <1.3 <1.3 <1.3 V
VcEsat <1.8 <1.8 <1.8 V

VBEsat <2.2 <2.2 <2.2 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(7C = 0.5 A; VCE = 5 V; f = 35 MHz) fT 200 200 200 MHz

472



BD975
BD977
BD979

Total perm, power dissipation

versus temperature
W Pw = f(7)
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BD975
BD977
BD979

Collector-emitter saturation voltage
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PNP Silicon Darlington Transistors BD976
BD978
BD980

BD 976, BD 978, and BD 980 are epitaxial PNP silicon planar darlington transistors

in plastic package similar to TO 202. These darlington transistors are designed for relay

drivers as well as for general AF applications.

BD 975, BD 977, and BD 979 are provided as complementary transistors.

Type

BD976
BD978
BD980

Ordering code

Q62702-D963
Q62702-D965
Q62702-D967

2,2 '0,2

k-13.2*1

- 8.5*0.1

rii BM 3.8
C?T

-21,7 i 0.2

Approx. weight 1 5 g. Dimensions in mm

— 132*0.1 -H8,5*°.1 }•»- -*\

Available upon request also with bent
fixing plate.

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb = 25 °C)

(Tease = 60°C)

BD976 BD978 BD980

-VcEO 45 60 80 V
-VCBO 60 80 100 V

-Vebo 5 5 5 V

-k 1 1 1 A
-/cm 2 2 2 A

-'b 0.1 0.1 0.1 A
Tj 150 150 150 °C

^stg -65 to +15 °C

Ptot 1.6 1.6 1.6 W
Ptot 3.6 3.6 3.6 W

Thermal resistance

Junction to ambient air RthJA
I

78
I

78

Junction to case RthJC I 25 I 25
78
25

K/W
K/W
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BD976
BD978
BD980

Static characteristics {Tamb = 25 °C)

Collector cutoff current

("VCBO =
VcBmax)

Collector cutoff current

(-1/CE0 = 0.5VcEmax )

Emitter cutoff current

("Vebo = 4 V)

Collector-emitter breakdown
voltage (-/c = 50 mA)
Collector-base breakdown
voltage (-/c = 100nA)
Emitter-base breakdown
voltage (IE = 1 00 |aA)

DC current gain

(-/c = 1 50 mA; -VCE = 1 V)
(-/c = 0.5A;-Vce = 10V)
Collector-emitter saturation

voltage

(-/c = 0.5 A; -7
B = 0.5 mA)

(~/c = 1 A; -7
B = 1 mA)

Base-emitter saturation

voltage

(-IC = 1 A; -7
B = 1 mA)

BD976 BD978 BD980

-
7cBO 100 100 100 nA

_/CEO 500 500 500 nA

~4bo 100 100 100 nA

~V(BR)CE0 >45 >60 >80 V

~V(BR)CB0 >60 >80 >100 V

~V(BR)EB0 >5 >5 >5 V

»FE >1000 >1000 >1000
hFE >2000 >2000 >2000 -

"VcEsat <1.3 <1.3 <1.3 V
"VcEsat <1.8 <1.8 <1.8 V

"V^BEsat <2.2 <2.2 <2.2 V

Dynamic characteristics {Tamb = 25 °C)

Transition frequency

(-/c = 0.5A;-VCE = 5V;f=35MHz) fT 200 200 200 MHz
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BD976
BD978
BD980

Total perm, power dissipation

versus temperature
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BD976
BD978
BD980

Collector-emitter saturation voltage
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NPN Silicon Planar Transistors BDW 25
BDY 12
BDY 13

BDW 25, BDY 12, and BDY 13 are epitaxial NPN silicon planar power transistors in

SOT 9 case (9 A 2 DIN 41875). The collector is electrically connected to the case.

In order to ensure insulated fixing of the transistors on the chassis, a mica washer,

each, and two insulating nipples are provided for. These have to be ordered separately.

The transistors are particularly suitable for use in high Q AF output stages and as switches.

Type Ordering code

BDW 25 Q62702-D378
BDW 25-4 Q62702-D378-V4
BDW 25-6 Q62702-D378-V2
BDW 25-10 Q62702-D378-V1
BDY 12 Q60204-Y12
BDY 1 2-6 Q60204-Y12-B
BDY 12-10 Q60204-Y1 2-C

BDY 12-16 Q60204-Y12-D
BDY 13 Q60204-Y1 3

BDY 1 3-6 Q60204-Y1 3-B

BDY 13-10 Q60204-Y1 3-C

BDY 13-16 Q60204-Y13-D
Mica washer Q62901-B16-A
Insulating nipple Q62901-B13-C

Approx. weight 8.3 g Dimensions in mm Mica washer
dry:fith=2.5K/W
greased: Rth= 1 K/W

Maximum ratings

Collector emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Emitter peak current
1 '

Base current

Base peak current
1 '

Junction temperature

Storage temperature range

Total power dissipation

(Tease = 45 °C;VCE< 13 V)

Thermal resistance

Junction to ambient air

Junction to case

BDW 25 BDY 12 BDY 13

VcEO 125 40 60 V
VICBO 130 60 80 V

^EBO 5 5 5 V

'c 5 5 5 A
h 3.5 - - A
?em 6 - - A
h 0.5 0.3 0.3 A
^BM 1

- - A
7) 175 175 175 °C

Tstg
-65to+12£ °C

Ptot 26 26 26 W

fithJA ^85 ^85 ^85 K/W
flthJC ^5 ^5 ^5 K/W

1)vS 10tp ; tp S 10ns

479



BDW25
BDY 12~ BDY 13

Static characteristics (Tcase = 25 °C)

The transistors BDW 25, BDY 1 2, and BDY 1 3 are grouped according to the DC current
gain /7FE at /c = 1 A, Vce =

1 V, and marked by numerals of the German DIN-R-5 standard.
For the conditions stated below, the following data applies:

Type BDW 25 BDW 25
BDY 12, BDY 13 BDY 12, BDY 13

BDW 25
BDY 12

hf£ group 4 6 10 16
BDY 13

Vce
V A

»FE »FE »FE >>FE Vbe

V

1 0.01 35(>15) 55 75 120

1 1 40
(25 to 60)

63
(40 to 100)

100
(63 to 1 60)

160
(100 to 250)

<1.2*

2 3 25(>10) 40 70 120 <1.4

Static characteristics (Tcase = 25 °C)

Collector-emitter saturation voltage

(/c = 3 A; /B = 0.3 A)

Base-emitter saturation voltage

(/C = 3A;/B = 0.3A)
Collector cutoff current

(Vce = 80V)
Collector cutoff current

(VcE = 80V,Tamb =125°C)
Collector cutoff current

(VCes = 40V)
Collector cutoff current

(VcES = 40V;Tamb = 125 o
C)

Collector cutoff current

(VCes = 60 V)

Collector cutoff current

(VCES = 60V;Tamb = 125°C)
Emitter cutoff current

(VEB0 = 4V)

BDW 25 BDY 12 BDY 13

^CEsat <1 <1 <1 V

^BEsat 1 (<1.4) 1 (<1.3) 1 (<1.3) V

A:es <1 - - HA

hss <400 - - nA

A:es
- <1 - ^A

kts - <400 - ^A

hss - - <1 nA

A:es
- - <400 HA

^EBO <1 <1 <1 MA

* AOL = 0.65%
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BDW25
BDY 12
BDY 13

Static characteristics (TcaSe
= 25 °C)

Collector emitter breakdown voltage

(7C = 50 mA)
(Pulse width 200 \is, duty cycle 1 %)
Collector base breakdown voltage

(7c = 100nA)
Emitter base breakdown voltage

(Jc = 10iiA)

Dynamic characteristics (TamD - 25 °C)

Transition frequency

(7C = 200 mA; VCE = 10 V; f = 20 MHz)
Collector base capacitance

(Vcb = 10 V; 7E = 0; f = 1 MHz)
Switching times

(7C = 1 A;7B1 approx.-7B2approx.50mA)

(7C =2A;7B1 approx.-7B2approx.200mA) ton

BDW25 BDY 12 BDY 13

V(BR)CE0 >125 >40 >60 V

^(BR)CBO >130 >60 >80 V

^(BR)EBO

\

>5 >5 >5 V

h >30 70(>30) 70(>30) MHz

CcBO <70 35(<70) 35(<70) PF

•on

*off

'on

'off

<0,3
<1,5
<0,5
<2
<1

<0,3
<1.5

<0,3
<1,5

J1S

US

US

US

US

Test circuit for switching times

+Z0V
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Total perm, power dissipation

versus temperature

Ptot = ' (T"ca8e); Vce = parameter
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BDW 25
BDY 12
BDY 13

Permissible pulse toad

K /thjc = ' (ft v = parameter
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Output characteristics Ic = f (Vce)

/b = parameter
(common emitter configuration)
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Collector-emitter saturation voltage

VcEsat = M/C>

hf£ = 10; Tease = parameter

(common emitter configuration)
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PNP Silicon Planar Transistors BDX 27
BDX28
BDX 29
BDX 30

BDX 27, BDX 28, BDX 29, and BDX 30 are epitaxial PNP silicon power transistors

in SOT 9 case (9 A 2 DIN 41 875). The collector is electrically connected to the case.

The transistors are particularly suitable for use in high Q AF output stages and for

switching applications.

Type Ordering code

BDX 27 Q62702-D162
BDX 27-6 Q62702-D162-V6
BDX 27-10 Q62702-D162-V10
BDX 27-1

6

Q62702-D162-V16
BDX 28 Q62702-D159
BDX 28-6 Q62702-D159-V6
BDX 28-10 Q62702-D159-V10
BDX 28-16 Q62702-D159-V16

Type Ordering code

BDX 29 Q62702-D160
BDX 29-6 Q62702-D160-V6
BDX 29-10 Q62702-D160-V10
BDX 30 Q62702-D163
BDX 30-6 Q62702-D163-V6
BDX 30-10 Q62702-D163-V10
Mica washer Q62902-B16-A
Insulating nipple Q62902-B50

01,1

A:

F-tt

01,5*'

—HiOsps

Approx. weight 8.3 g. Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector peak current

(r £ 1 ms)

Collector current

Emitter current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tease <45°C;Vce< 13 V)

Thermal resistance

Junction to ambient air

Junction to case

005*0.01,

^5

uhr

Mica washer
dry: fith= 2.5 K/W
greased: flth

= 1 K/W

k 45±0,1*i

Insulating nipple scale 2:1

BDX 27 BDX 28 BDX 29 BDX 30

-VCEO 40 60 80 125 V
"VCES 40 60 80 125 V
-VcBO 40 60 80 125 V
-Vebo 5 5 5 5 V

-^CM 7 7 7 7 A
-h 5 5 5 5 A
~h 6 6 6 6 A
~h 1 1 1 1 A
T\ 200 200 200 200 °C

^stg -65 to +200 °C

Ptot 50 50 50 50 W

"thJA

ftthJC

£85
£3.5

£85
£3.5

£85
£3.5

£85
£3.5

K/W
K/W
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BDX27
BDX28
BDX29
BDX30

Static characteristics (7"
case

= 25 °C)

BDX27 BDX28 BDX29 BDX30

Collector-emitter breakdown

voltage

(7C = -50 mA) ~V(BR)CEO >40 >60 >80 >125 V

Collector-emitter breakdown

voltage

(7C = 0.1 mA) -
V(BR)CES >40 >60 >80 >125 V

Emitter-base breakdown

voltage

(7E = -10 |iA) ~V(BR)EB0 >5 >5 >5 >5 V
Collector cutoff current

(-Vce = 40V) ~A:bo <1 - - - nA

(-Vce = 40 V; Tease =150°C) -ICBO <100 - - - HA

(-Vce = 60V) -Tcbo - <1 - - VA

(-VCE = 60 V; Tcase =150°C)
_
4cbo

- <100 - - jxA

(-VCE = 80V) -/CBO - - <1 - nA

(-VCE = 80 V; Tease =150°C) ~^CB0 - - <100 - \iA

(-VCE =125V) -7cbo - - - <1 HA

(-VCE = 125 V; TCase =150°C) ~4cbo - — - <100 |iA

Collector cutoff current

(-Vce = 40V;-Vbe = 0.2V;

Tease =100°C) "^CEX <300 - - - l*A

(-Vce = 60V;-VBe = 0.2V;

Tease =100°C) ~hEX - <300 - - jxA

(-Vce = 80V;-vbe = 0.2V;

Tease =100°C) -ICEX - - <300 - \iA

(-VCe=100V;-Vbe = 0.2V;

Tease =1 00 °C) ~ICEX - - — <300 HA
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Static characteristics

Emitter cutoff current

(-\4b = 4V)
Base-emitter forward voltage
(~/C = 1 A; -Vce = 1 V)
(-/c = 5A;-Vce = 2V)
Collector-emitter saturation

voltage

(-k = 1 A; -7
B = 0.1 A)

(-/C = 3A;-/B = 0.3A)

BDX27
BDX28
BDX29
BDX30

BDX27 BDX28 BDX29 BDX30

~4bo <1 <1 <1 <1 »iA

"Vbe <1.1 <1.1 <1.1 <1.1 V
-Vbe <1.7 <1.7 <1.7 <1.7 V

"VcEsat <0.5 <0.5 <0.5 <0.5 V
"VcEsat <1.0 <1.0 <1.0 <1.0 V

The transistors are grouped according to the DC current gain nFE and marked by numerals
of the German DIN R 5 standard.

Type BDX27
BDX28
BDX29

BDX27
BDX28
BDX29

BDX27
BDX28

/)fe group 6 10 16

mA
-Vce
V

>>FE »FE

k/h
»FE

klh
10
1000
3000
5000

1

1

2

2

40(>30)
63(40-100)
32(>20)
20(>10)

115(>55)
100(63-160)
55(>20)
55(>20)

180(>80)
160(100-250)
85(>20)
85(>20)

Type BDX30 BDX30

/)fe group 6 10

10
1000
3000
5000

1

1

2
2

70(>30)
63 (> 40- 100)
32(>15)
20(>7)

115(>30)
100(63-160)
55(>15)
55(>7)

Transition frequency
(-/c = 200 mA; -VCe = 1 V;

f = 20 MHz) fT
Output capacitance

(-Vcb = 10V) Cob
Switching times:

Operating point:

(-/c = 2A; -/B ! approx. IB2 = 200mA) ton

{-k = 2A; -/B 1 approx. /B2 = 200mA) toff

BDX27 BDX28 BDX29 BDX30

50 50 50 50

130 130 100 100

<0.5 <0.5 <0.5 <0.5
<2 <2 <2 <2

MHz

pF

US
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BDX27
BDX28
BDX 29
BDX30

Total perm, power dissipation

versus temperature

Ptot = f (Tease); Vce = parameter
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Permissible operating range
/C = MVtE); Tease = 45 °C

BDX27

BDX27
BDX28
BDX29
BDX30

Permissible operating range

/c = HVce); Tease = 45 °C

BDX28

Permissible operating range

k = f{Vct); Tease = 45X
A BDX 29

10
1

Permissible operating range

k = MVCE); Tea,, = 45 °C

BDX 30

TO
a
V
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Permissible pulse load

— ''twc = f ft); v = parameter

10
-6

10
-5 ^-4 10-3 10-2 10"1 10°s

m-t

BDX27
BDX28
BDX29
BDX30

DC current gain hf^ = f (/<;)

rca3e = parameter

BDX 27-6, BDX 28-6
BDX 29-6. BDX 30-6

*»FE

t ~3
bOt

., ....

-»;
^m

.. ^-4

?"
b) I

I

' N!
: : ffl i^ce=iv *i

'

i in

.Average values««• Scanering limit at 1= 25°C

11

tf 10' tf tf—-4
tfmA

o3

DC current gain hpg = f (/c)

Tease
= parameter

BDX 27-10, BDX 28-10
BDX 29-10, BDX 30-10

5 ==?«

10°

-i - +

^9 rcffl ^,
*i

itl-50*C-

—• *"

« »
i Vl

k
is

I
I } V
|

CE=1V
1

\

-+ —rTni

—

' TTT

' II III
1

M

icattenng lim tati=^b i

D° tl
1

t)
2 D3 tfmA—-/c

W2

Collector-emitter saturation voltage

VcEsat = M/C);/»FE = 10

Tease
= parameter

10°

(
'

y
/
/

/ =b
—

h

arc n
j-21

[-50rc

T\ i

I f
/

i 1 1

« —Scattering limit

atTamb=25°t=
i

i

i

i

2V
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NPN Silicon RF Transistor BF198

for gain-controlled TV IF amplifier stages

BF 198 is an NPN silicon planar radio-frequency transistor in TO 92 plastic package
(10 A 3 DIN 41868). The transistor is characterized by a low reverse transfer capacitance

and is recommended for use in gain-controlled IF amplifier stages of TV sets in common-
emitter configuration.

Type

BF198

Ordering code

Q62702-F354
0.4-0.4

2,5 max.

1

-14,1

_i~

5,2 V

BEC

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter-voltage

Collector-base voltage

Base-emitter voltage

Collector current

Base current

Junction temperature

Storage temperature range
Total power dissipation (Tamb 2 25 °C)

VCEO 30 V
VCBO 40 V
Vebo 4 V
h 25 mA
h 3 mA
7-j 150 °C

Tstg -55 to +150 °C

Ptot 500 mW

Thermal resistance

Junction to ambient air RthJA ^250 K/W
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BF198

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCB = 40V)
DC current gain

(VcE = 10V;/c = 4mA)
(Vce = 3V;/c = 10 mA)
Base-emitter voltage

(VcE=10V;/c = 4mA)

Jcbo

/Jfe

>Jfe

Vbe

<100

70(>26)
>10

750

nA

mV

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

(VCE = 10V;/c = 4mA;f=100MHz) fj

Reverse transfer capacitance

(VCE = 1 V; Ic = 1 mA; f = 1 MHz) -Ci2e
Noise figure

(Vce = 10 V; /c = 4 mA; f = 35 MHz; Rg
= 100 Q) NF

Obtainable power gain

(

V

CE = 1 V; /c = 4 mA; f = 35 MHz) Gpeopt
1 »

400

0.22

3

42

MHz

pF

dB

dB

Four-pole characteristics: (Vce = 1 V; /c = 4 mA; f = 35 MHz)

Shie= 4,5 mS
Cne = 40pF

[yi2el = 47nS [y2iel = 105 mS
-?>21e = 20°

922e = 40 jxS

C22e= 1.3 pF

') C3P
lK21e!

Z

4flT1lG ff22e
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BF198

mW

Total perm, power dissipation

versus temperature

Ptot
=

' (T"amb)

500

'i00

300

200

100

50 100 150 °C

Collector current Iq = f (Ib)

15V

10V

5 V

•^
/ =2V
CE

1000 2000 juA

-/.

Input characteristic Iq = f (Vbe)

VcfL = 10 V
Output characteristics Iq = f (Vce)

Ib = parameter

mA

n __ y
0.5 1,0 V

win/ '?nhn

no n -

/
•

'
^L
* tUU -

£
30C

/

i y 200Y
/
*

/j Yj s -
]

t y 150

ll

<*

I
100

'

*~
'j<

f /
b
= 50jjA

r
)J

10 20 30V

— Vr ,
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BF198

Transition frequency fj = f (Ic)

Vqe = parameter

MHz

500

/ 450
't

t 400

350

300

250

200

150

100

50

"*N
s,

\>
V

\
\

I

\ \
\ \

_ / =2V 5V 10V _ 5V.

Short-circuit forward transfer

admittance /2ie
= f (h)

Vqe - parameter; f = 35 MHz

\ 5.

k

/ s
5

/ "cE

2 4 6 8 10 12mA 15mA

Constant power gain characteristics

/c = MVce)
AGpe = parameter; f = 36,4 MHz

— - A - ;phd _

f
V uu"u

,

/ -50r<D

/

/ 40dB

/
f -30dR

-20dB

-1UdB

—
OdB"
Idb

\ ?
E
*/r

c
=ikSi 1

/?
E
*/?

c
=3,9kQ

Power gain control range
AG^ = ' (Vce); Re + Re = 3.9 kQ;
f = 36.4 MHz; -VEE = 25 V

5V 10
i

\

l

20 30V

-20

-30 I

•40

-50

-60

dB
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BF198

Control range of power gain

AGpe = f(/c);RE + Rc = 1k";

-VeE = 20V;f=36.4MHz

8 10 12 14 16 mA

Reverse transfer capacitance

Ci2e = f (Vce); k = 1 mA; f = 1 MHz

0.5

0,4

0,3

0,2

0,1

20V

First stage of a TV IF amplifier incl. voltage gain control 1 = 36.4 MHz.

BF 198

Power gain (Ic = 4 mA;
-VEE = 25 V; RE + Rc = 3.9 kQ)

Gain control range AGr

26
60

dB
dB
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NPN Silicon RF Transistor BF199

for TV IF stages

BF 1 99 is an epitaxial NPN silicon planar high-frequency transistor in TO 92 plastic package

(10 A 3 DIN 41868). The transistor is characterized by a low reverse transfer capacitance

and is recommended for use in uncontrolled IF amplifier stages of TV sets in common-
emitter configuration.

Type

BF 199

Ordering code

Q62702-F355

2,5max.

0.4-0.4
~1

-14,1 5,2

BE C

i*

-*l5.Z,

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter-voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 25 °C)

VcEO 25 V
VicBO 40 V
Vebo 4 V
k 25 mA
h 2 mA
7j 150 °C

^stg -55 to +150 °C

Ptot 500 mW

Thermal resistance

Junction to ambient air RthJA ^250 K/W

Static characteristics (7~amb = 25 °C):

Collector cutoff current

(VCB = 40 V) /cbo <100
DC current gain

(VCE = 10V;/c = 7mA) »FE 85 (> 38)

Base-emitter voltage

(VCe = 10 V;

/

c = 7 mA) Vbe 780

nA

mV
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BF199

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(VCE = 10V;/c = 5mA;f= 100 MHz)
Reverse transfer capacitance

(VCE = 10 V; Ic = 1 mA; f = MHz)
Obtainable power gain

(VCE = 10 V; /c = 7 mA; f = 35 MHz)

Ci2e

Gpe opt

550

0.32

43

MHz

pF

dB

Four-pole characteristics: (Vqe - 1 V; Iq = 7 mA; f = 35 MHz)

g11e = 4,8mS |'tyi2el = 70jiS |[y2 i e = 175mS
Cne = 45pF -<PKe = 95° -^21e = 25°

922e = 80 jiS

C22e= 1.7 pF

TV IF amplifier using a BF 199

(all circuits are tuned to 37 MHz).

15pF 6,8pF

Hr-Hr

BF199

woe

22PF

91K2r rHHrfL
vw 1<3{U<

AA116

H4

20 V
—o-

Power gain

(Vce = 1 6.6 V; Ic = 7.2 mA; f = 36.4 MHz)
Output voltage

(Vce = 1 6.6 V; Ic = 7.2 mA; f = 39.9 MHz) Va2

26

7.7 (> 6)

dB

V

|V21e|
2

HGpeopt- 4 g 11e .g22e

2) Voltage across the 2.7 kQ load resistor at 30% synchronous pulse compression.

498



BF199

Total perm, power dissipation

versus temperature

Ptot
=

' (Tamb)

mW

500

400

300

200

100

^(BR)CER

100 150 °C

*" 'amb

Min.-limit characteristic of collector-

emitter breakdown voltage

V(BR)CER
=

' C*b)

II II

^silcfl

Hill

I

II Hill

5 10" 5 10' 5 10' 5 10
J
kfl

Collector current Ic = f (I/be)

mA

14

7

10

e

6

4

2

/

n J

Collector current /c = f ( Ib)

Vce = parameter

25

20

20V,

15V,

* ',^
^w

:>• A '\
s

I uvs y

*5 V

y
ki

--2 V

0.5 1,0 V 200 300 400 500 600 700 800 jj

A
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BF199

Output characteristics Iq = f (Vce)

/b = parameter

20

inn

/

/ 35(

/ S
/,/ -*- 30t

/ / y
|

/ f\ s 250

/// -"

lu y
/ / 20 j

If/
if.

'

1/ 151 —
If
L' *~
i/l

( 100

1
b
=50jjA

1

1

4 ,12 16 20 24V

'CE

Short-circuit reverse transfer

capacitance -C^e = f (Vce)

Ic = 1 mA, f = 1 MHz

r 0,7
hie

| 0,6

0,5

0,4

0,3

0,2

n

20 30 V—-V„

Small-signal short-circuit forward
transfer admittance

|y2 1e|=f(/c>

mS ^ce
= parameter; f - 35 MHz

300 r

200

100

\
v

\>

V 15-
s 10

5

M
CE

= 'V

10 20 24 mA—

*

k

MHz

700

600

500

400

300

200

Transition frequency fj = f (Ic)

VCe = parameter, f = 100 MHz

V ov

Vi IV

V V

?vkr

20 26 mA

'c
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NPN Silicon RF Transistors BF240
BF241

for radio receiver stages

BF 240 and BF 241 are epitaxial NPN silicon planar transistors in TO 92 plastic package

(10 A 3 DIN 41 868). They are especially suitable for use in AM/FM IF stages, the BF 240
being designed for gain controlled stages and the BF 241 for uncontrolled stages.

Type

BF240
BF241

Ordering code

Q62702-F302
Q62702-F303

00,45
\

Z5m

L

IX.

—'— t

"— 13.5-1 „

^

W.n,l-

BEC

-0.2

'

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(7amb = 45°C)

Thermal resistance

Junction to ambient air

Static characteristics (Tamb = 25 °C)

BF240 BF241

V(CEO 40 40 V
VcBO 40 40 V
Vebo 4 4 V
h 25 25 mA
Ib 2 2 mA
Tj 150 150 °C

^stg -55 to +150 °C

''tot 250 250 mW

RthJA <420 <420 K/W

Collector cutoff current

(VCB = 20 V) ICBO <100 <100 nA
Collector-base voltage

(Jc = 10nA) Vcbo >40 >40 V
Emitter-base voltage

(/E = 10jiA) Vebo >4 >4 V
Base voltage

(7C = 1 mA; Vce= 10 V) Vbe 700 700 mV
Base current

(/c = 1 mA;\/cE= 10 V) h 4.5 to 1

5

8 to 28 |xA
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BF240
BF241

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(7C = 1 mA;VCE = 10 V)

Noise figure Ic = 1 mA
VCe= 10V;f = 100 kHz;

f?
g
= 300 Q)

Reverse transfer capacitance

(/c =1 mA;VCB =10V)

BF240 BF241

h 400 400 MHz

NF 1.7 1.7 dB

Ci2e <0.34 <0.34 PF

Short-circuit output admittance

(7C =1 mA;VcE= 10 V;

f= 10.7 MHz) Sf22e <10.5 <10.5 us
(7C = 1 mA;VcE= 10 V;

/ = 0.5 MHz) 922e <8.3 <8.3 US

Total perm, power dissipation

versus temperature

mW
Ptot = nramb)

BF240. BF241

200

100

n

50 100 150°C
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N-Channel Junction Field-Effect Transistors BF 245 A
BF 245 B
BF245C

BF 245 A, B, and C are N-channel junction field-effect transistors in plastic package similar

to TO 92 (10 A 3 DIN 41868). They are particularly suitable for use in dc, AF and RF
amplifiers.

Type

BF245
BF 245 A
BF 245 B

BF 245 C

Ordering code
2,5max DSG

Q62702-F236
Q62702-F209
Q62702-F182
Q62702-F205

Maximum ratings

Drain-source voltage

Drain-gate voltage (/s = 0)

Gate-source voltage (/p = 0)

Drain current

Gate current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 75°C) 1

)

Thermal resistance

Junction to ambient air

0,48x0,48
~~"1

I

«

*•— 12,7 min —•" J
5,2 max 4,8 max

Approx. weight 0.25 g Dimensions in mm

±VDs 30 V
+vDG 30 V
-Vgs 30 V
h 25 mA
h 10 mA
7j 150 °C

^stg -65 to +150 °C

Ptot 300 mW

*thJA £250 K/W 1

)

1) If the transistors with max 3 mm lead length are fixed on PCBs with a 10 mm x 10 mm large copper area for

the drain terminal, RthJA= 2 K/W,Ptot= max. 300 mW then applies up to Tamb = 90°C.
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BF 245 A
BF 245 B
BF 245 C

Static characteristics (7j = 25 C
C)

Gate cutoff current

(-VGS = 20V,VDS = 0)

(-VGS = 20 V, VDS = 0, 7- = 1 25 °C)

Gate-source breakdown voltage

(-/G = 1 uA, VDS = 0)

Drain-source short-circuit current

(VDs=15V,Vgs = 0)

Gate-source voltage

(vbs =15V,/D = 200nA)

Gate-source pinch-off voltage

(vbs=15V,/D =10nA)

BF 245 A
BF 245 B
BF 245 C

BF 245 A
BF 245 B

BF 245 C

-/GSS
~^GSS

~V{BR)GSS

^DSS

^DSS

^DSS

-Vgs
-Vgs
"Vgs

-vP

£5
£500

£30

2.0 to 6.5

6 to 15

1 2 to 25

0.4 to 2.2

1 .6 to 3.8

3.2 to 7.5

0.5 to 8.0

nA
nA

mA2 >

mA
mA

V2>

V
V

Dynamic characteristics (Tamb
= 25 °C)

Four-pole characteristics

(VDs=15V,VGs = 0,f=1 kHz)

(VDS = 1 5 V, VGS = 0, f = 200 MHz)

(VDS = 20 V, -VGs = 1 V, f = 1 MHz)

Cutoff frequency of

short-circuit forward transfer admittance 1 '

(Vds =15V,\/gs = 0)

Noise figure

(VDs=15V,vGs = 0,Rg =1 kQ,

f= 100MHz,7amb = 25°C)

1/21 si

|y22sl

911

IV218I

922s

Cii s

Ci2s

C22s

fy21s

NF

3.0 to 6.5 mS
25 u,S

250 u.S

6 mS
40 us
4.0 pF
1.1 pF
1.6 pF

700

1.5

MHz

dB

1

)

Frequency for a decrease in the small-signal short-circuit forward transfer admittance to 70% of the value at 1 kHz.

2) BF 245 A1 : hs S = 2.0 to 3.0 mA, -VGS = 0.4 to 1 .0 V
BF 245 A2: IqS S = 3.0 to 4.5 mA, -VGS = 0.7 to 1 .4 V
BF 245 A3: /qS S = 4.5 to 6.5 mA, -VGS = 1 • 1 to 2.2 V
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BF245A
BF245B
BF245C

mW

Total perm, power dissipation

versus temperature

Ptot
=

' (Tamb)

l*W

300

200

100

50 100 150
#
C

"" Jamb

Transfer characteristic /q = f (-Vqs)

Vbs = 15V;7j = 25°C
mA BF245A

• cz~:i~:::::::
A
r,:£===
i===:=:
::V:::::::::::

':=£=:=:
j
L

,
==5—===
:::±==:
=:::E-S=====

3V

mA

Output characteristics h = 1 (VDs)
Ti = 25 °C, Vqs = parameter

S~" Vqs-0V-

7 :

_/
i
r
t±

J .,*- -0,5V

4v7
U-
th

x 5"""
-1V

f̂
I

-1.5 V

z
—

: I I

-*-v,

10 15 V—*Vds
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BF 245 A
BF245B
BF245C

Transfer characteristic /D = f {-VGS)

VDs = 15V;7] = 25°C

BlA BF245B
10

Output characteristics ID = f (VDS )

Vgs = parameter; Tt = 25 °C

RlA

iu
-

-^•""
U-

! 1

ov

y
'o

9

/
a 8 - /

>

/ /"
9^

-0.5V

//
//
77

5 / S'
»— — '

IV

/
4

'/

1 s'~ i5V

30V
I/

2 t
7 ^** 2V2 f?

1 f -2.5V

n - 1 1

10 15 V—- Yds

Transfer characteristic /D = f (-VGs)
VDS = 15V,ri = 25°C

BF 245 C

Output characteristics ID = f (VDS)

Vgs = parameter; T. = 25 °C

mA
20

/ 18

I"
14

12

10

8

6

I I I

1'gs = 0V

*-~"~'
^

y^
r

/ -1V

T ^..-———""

_/_ .^
I f

i ^
#/ TIT 22=-
yi*r
IZ^ ±v _
X*
i

W 15V

"^DS
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BF 245 A
BF 245 B
BF 245 C

Drain current versus temperature

h = f (7j); Vgs = parameter? VDS = 15 V
Drain current versus temperature

/d = * (T"j): vgs = parameter, VDs = 15 V

mA
4

BF 245 A

VGs = OV

0,5V

-1V

I

-1.5V

50 100 150 °C—-h

mA
20

15

10

^ vfo-ov

IV

-2V

50 100 150 °C

- T,

Drain current versus temperature
/D = f (Tj); VGS = parameter, VDS = 15 V

mA BF245C

Correlation between Vp and 7Dss
VDS = 15 V, /D = 10 mA; T, = 25 °C

zu

15

10

5

A

. »r z*o .

£BF 2451 I 1

5
]_

tJh Ik
i I |

50 100 150 °C

* T,

20 30 mA
*• /dss
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BF245A
BF 245 B
BF245C

Input characteristics CnS = M-Vgs)
p F VDS = 20 V; f = 1 MHz; Tamb = 25 °C

Cm
5

4

3

2

1

n

10 V

Reverse transfer capacitance

Ci2S = M-VGS);^DS = 20V;
pF f = 1MHz;ramb = 25°C

Ci2 S

I.J

^
1.0

0,5

n

10 V

•I/gs + -Vc,

Reverse current versus temperature
nA -/Gss = f (Tj); -VGS = 20 V; VDS =

101

10°

10*

10'3

50 100 150 °C—-7;

Dynamic drain-source resistance
rDs = f(-V<ss); VDS = 0;

kflf = 1kHz;Tamb =25°C

10
2

10'

1̂

J

1

/

/ 1
tq H

i

-

BF2+5AJ BF 245 \Ti F245C/

—

4V
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BF245A
BF 245 B
BF 245 C

Small-signal short-circuit forward

transfer admittance /21s
=

' (^d)

IBS VDs = 15 V; f = 1 kHz; Tamb = 25 °C

7.5

5.0

2.5

BF 245c-
BF245B

BF 245 / >/
/ \S

/

/ r/ '

/ / /L
/7/
/ //

'

//f
11

/
i
f

10 20 mA

* h

Noise figure NF = f (f)

VDS = 15V;VGS = 0;

dBRq
= 1kQ.Tamb = 25°C

NF

3

2
'

/
J

.

'

1

10° 10
1 10' 10

3
MHz
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N-Channel Junction Field-Effect Transistors BF246A
BF246B
BF246C

BF 246 A, B, and C are N-channel junction field-effect transistors in plastic package similar

to TO 92 (10 A 3 DIN 41 868). They are particularly suitable for RF amplifiers.

Type Ordering code

BF246 Q62702-F219
BF 246 A Q62702-F393
BF 246 B Q62702-F254
BF 246 C Q62702-F250

0.48 x0,48

=^

- 12,7 mi n

1 .Le^S

5,2 max 4,2 max

Approx. weight 0,25 g

Dimensions in mm

Maximum ratings

Drain-source voltage

Drain-gate voltage (1$ = 0)

Gate-source voltage (Iq = 0)

Gate current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £75°C) 1)

Thermal resistance

Junction to ambient air 1
> "thJA

±VDs 25 V
+ Vdgo 25 V
-Vgso 25 V
h 10 mA
T\ 150 °C

Tstg -65 to 1 50 °C

Ptot 300 mW

250 K/W

1) If the transistors with max 3 mm lead length are fixed on PCBs with a 10 mm x 10 mm large copper area for the drain
terminal, RthJA £ 2 K/W, Ptot = max. 300 mW then applies up to 7amb = 90 C.
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BF246A
BF 246 B
BF 246 C

Static characteristics (Tamb = 25 °C)

Gate cutoff current

(-Vgs=15V,Vds = 0)

Gate-source breakdown voltage

(-/G = 1 jiA, VDS = 0)

Drain-source short-circuit current

(\^ds=15V,\/gs = 0)

Gate-source voltage

(VDS = 1 5 V, /D = 200 \iA)

Gate-source pinch-off voltage

(VDS =15V,/D =10nA)

-/gss ^5 mA

~V(BR)GSS £25 V

BF 246 A:

BF 246 B:

BF 246 C:

Adss
loss
JDSS

30 to 80
60 to 140
110 to 250

mA
mA
mA

BF 246 A:

BF 246 B:

BF 246 C:

-Vgs
"Vgs
-Vgs
-Vgs

0.5 to 14
1 .5 to 4.0

3.0 to 7.0

5.5 to 1 2

V
V
V
V

-Vp 0.6 to 14.5 V

Dynamic characteristics (Tamb = 25 °C)

Small signal short circuit forward

transfer admittance

(VDS = 1 5 V, /D = 10 mA, f = 1 kHz)

Cutoff frequency of small-signal short-circuit

forward transfer admittance 1
>

(VDS =15V,VGs = 0)

Capacitances

(vbs=15V,/D =10mA)
f = 1 MHz:

f = 1 kHz:

y2i s

fy21s

Cii s

C22s

-Ci2s

23 (£8)

450

15
15
3.5

mS

MHz

pF

pF

pF

1) Frequency for a decrease in the small-signal short-circuit forward transfer admittance to 70% of the value at 1 kHz.
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Total perm, power dissipation
versus temperature

mW Ptot = f (7"amb)

fUU

300

200

100

n

50 100 150 °C

— * Tamb

BF246A
BF 246 B
BF246C
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NPN Silicon RF Transistors BF254
BF255

for applications up to the VHF range

BF 254 and BF 255 are epitaxial NPN silicon planar high-frequency transistors in TO 92

plastic package (10 A 3 DIN 41 868).

BF 254: This transistor is designed for use in AM/FM-IF amplifiers as well as for input

stages in the short, medium and long-wave ranges.

BF 255: This transistor is designed for use in input stages as well as in mixer and oscillator

stages up to the VHF range.

Type

BF254
BF255

Ordering code

Q62702-F201
Q62702-F202

5 max.

00.45 r
BEC

- 13.5*1 fe,F
Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation

BF254 BF255

VCBO 30 30 V
VCEO 20 20 V
Vebo 5 5 V
Ic 30 30 mA
Tj 125 125 °C

^stg -65 to +125 °C

Ptot 220 220 mW

Thermal resistance

Junction to ambient air RthJA ^450 ^450 K/W

Static characteristics (Tamb = 25°C)

Base-emitter voltage

(VCE = 10 V; 7C = 1 mA) Vbe 0.68 0.68 V

Base current

(Vce = 10 V; 7C = 1 mA) 7b 8.7

(4.5 to 1 5)

15

(8 to 28)

HA

DC current gain

(VCE = 10V;7C = 1 mA) r»FE 115 67 -
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BF254
BF255

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(Vce= 10 V;

/

c = 1 mA)
Noise figure (VCe = 1 V);

/c = 1 mA)
atf=200kHz,g

g
= 2mS 1 >

atf=1 MHz,gg
= 1.5 mS 1)

atf= 1 MHz,gg
= 20mS 1)

atf=100MHz,g
g
= 10mS 1)

Mixed noise figure (VCe
= 10 V;

Ic = 1 mA)
atf = 200kHz,gg

= 0.6mS 1 >

atf = 1 MHz,gg
= 1.2 ms 1 '

atf=200kHzf gg = 1.2mS 1 >

atf= 1 MHzf gg = 1.5 ms 1 '

Reverse transfer capacitance

Vce= 10 V;

/

c = 1 mA;
f = 450 kHz

BF254 BF255

h 260 200 MHz

NF 1.5 dB
NF 1.2 - dB
NF - 3.5 dB
NF 4 4 dB

NFC 3 dB
NFC 2 - dB
NFC - 4 dB
NFC ~ 2.5 dB

~Ci2e 0.85 0.85 pF

Dynamic characteristics {Tamb = 25 °C) BF 254

Four-pole characteristics

Operating point: (VCE = 10 V; /c = 1 mA)

/= 450 kHz: 11e =O,33mS |y12e
|

bUe = 0,065 mS -</>i 2e

C„ e = 23pF

f= 10,7 MHz: 11 e=O,45mS
/), le = 1,5mS
C1le -22pF

/"=100MHz: ^1lb = 36mS
-Z>11b = 3 mS
-Ci 1b =48pF

|Kl2e

= 2,8\iS
= 90°

65 \iS

90°

|y12b |=420nS
— </>i2b

=88°

I |K21e

-</>21e

|K21«

= 36 mS
= 0°

= 36mS
= 10°

|V2ib|=33 mS
-4>2ib =146°

022e = 6 \iS

^22e = 45 (XS

C22e = 1,6pF

5-226 = 8,5 nS
/>22e =0,11 mS
C22e = 1,6pF

522b = 22 nS
^22b = 1,1 mS
C22 b = 1 J5 pF

1) gg = internal admittance of generator I 1

\ Rg/
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BF254
BF255

Dynamic characteristics (7"amb = 25 °C) BF 255

Four-pole characteristics

Operating point: (VCE = 10 V; /c = 1 mA)

/=450 kHz: flfl1e =0,5mS |y12e |

= 2,6nS |k21€

£11e =0,09mS -</>i 2e =90° -(p2u
C11e = 32pF

f= 10,7 MHz: flr11e =0,6mS
611e = 2,0mS
C1le = 30pF

/=100MHz: 1lb = 38mS
—^nb = 1 rnS

-C11b = 1,6pF

|Kl2e

-</>12e

= 60 nS
= 90°

|K21€

-</>21.

I

= 36 mS
= 0°

= 36mS
= 10°

|Ki2b| = 410nS |K2ib|=34mS
-<Pi2b =85° -</>2ib =140°

#22e = 2,7nS
b22e = 4,5 nS
C22e = 1,6 pF

022e=4,5nS
^22e=0,11 mS
C22e = 1,6pF

022b = 12^
b22b = 1/1 rnS

C22b = 1,75pF

Total perm, power dissipation

versus temperature

Ptot
= f (T"amb)

W

Aot

BF254. BF255

U,d

It

0,2

01

n

100 150°C

-»-7amb
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N-Channel Junction Field-Effect Transistors BF 256 A
BF 256 B
BF 256 C

BF 256 A, B, and C are N-channel junction field-effect transistors in plastic package
similar to TO 92 (1 A 3 DIN 41 868). They are particularly suitable for RF applications.

Type

BF 256 A
BF 256 B
BF 256 C
BF256

Ordering code

Q68000-A5168
Q62702-F41

3

Q68000-A5169
Q62702-F733

0,46x0,48

2,5max DSG

^
12,7 min

A

5,2 max 4,8 max

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Drain-source voltage

Drain-gate voltage (Is = 0)

Gate-source voltage (ID = 0)

Gate current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 75 °C)
1

)

Thermal resistance

Junction to ambient air

±Vds 30 V
+Vdgo 30 V
-Vgso 30 V
h 10 mA
7j 150 °C

Tstg -65 to 1 50 °C

Ptot 300 mW

*thJA ^250 K/W 1

)

1) If the transistors with max 3 mm lead length are fixed on PCBs with a 10 mm x 10 mm large copper area for
the drain terminal, RthJA= 2 K/W. Ptot= max. 300 mW then applies up to TamD = 90°C.
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BF 256 A
BF 256 B
BF 256 C

Static characteristics (Ta 25 °C)

Gate cutoff current

(-\/gs = 20V,\/ds = 0) ~^GSS ^5 nA
Drain-source short-circuit current

(VDS =15V,VGs = 0) BF256A: ^DSS 3 to 7 mA
BF256B: A)SS 6 to 13 mA2 >

BF256C: A)SS 1 1 to 1

8

mA
Gate-source voltage

(VDS = 1 5 V, /D = 200 nA) -Vgs 0.5 to 7.5 V2 >

Gate-source breakdown voltage

(-/G = 1 ^A, VDS = 0) ~^(BR)GSS S30 V

Dynamic characteristics (ramb
= 25 °C)

Small-signal short-circuit

forward transfer admittance

(VDs=15V,VGS = 0,f= 1 kHz)

Reverse transfer capacitance

(Vds = 20 V, -VGs = 1 V, f = 1 MHz)
Output capacitance

(Vds = 20 V, VGs = 0, f = 1 MHz)
Cutoff frequency of small-signal short circuit

forward transfer admittance 1 '

(VDs
= 15V,\/gs = 0)

Power gain

(VDS = 1 5 V, Rs = 47 a, f = 800 MHz)
Noise figure

(VDS = 1 V, Rs = 47 Q, f = 800 MHz)

/21s
|

5(* 4.5) mS

Ci2s 0.7 pF

G22s 1.2 pF

fy21s 1 GHz

Gp
11 dB

NF 7.5 dB

1

)

Frequency for a decrease in the small-signal short-circuit forward transfer admittance to 70% of the value at 1 kHz.

2) BF 256 B 1: /DS S = 6 to 8 mA, -VGS = 1 .4 to 2.6 V
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BF 256 A
BF 256 B
BF 256 C

Total perm, power dissipation

versus temperature

mW Ptot = f (7"amb)

Reverse current versus temperature
nA -/qss = ' (7"j); ~VGs = 20 V; VDS =

1-l/U

300

200

100

ft

50 100 150 °C

*"
'amb

"^GSS

IU'

10°

W"
1

m"
2

m-3

50 100 150 °C

-7;

Dynamic drain-source resistance

n 'ds = f(-VGS ): VDS = 0;

kft f = 1kHz;7amb = 25°C

10
2

10
1

^ —
+--

I

BF256A Ibf 256B bf;>56C

2 3 k 5V

^-^GS

Small-signal short-circuit forward
transfer admittance|/2is |

= Hh)
mS VDS = 15 V; t = 1 kHz; ramb = 25 °C

7.5

5.0

2,5

: 25 6C

F25
bf; 56 B

b
.

10 20 mA

-h
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PNP Silicon RF Transistor BF324

for large-signal VHF stages

BF 324 is an epitaxial PNP silicon planar transistor in TO 92 plastic package (10 A 3

DIN 41868). It is particularly outstanding for a low reverse transfer capacitance and is

preferably used in common base configurations, e.g. in VHF tuner input stages.

Type

BF324

Ordering code

Q62702-F31

1

2 5mox.
E B c

00,45
| 1 ///

i

*s

— 13,511
—

4,6
n

- h-— -*1 4,610,2

t

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

-VicEO 30 V
-VicBO 30 V

~^EBO 4 V

-'c 25 mA
-'b 5 mA
7i

150 °C

7"stg
-55 to +150 °C

Ptot 250 mW

Thermal resistance

Junction to ambient air RthJA ^420 K/W
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BF324

Static characteristics (7amb = 25 °C)

Collector cutoff current

(-Vcb = 30V;/e = 0) -/cbo <50 nA
Collector-emitter breakdown voltage
(-/c =10mA;/B = 0) ~V(BR)CEO >30 V
Emitter-base breakdown voltage
(-/E =10jiA;/c = 0) ~V(BR)EBO >4 V
DC current gain

(-Vce = 10V;-/c =1 mA) r»FE 45 -

(-VcE = 10V;-/c = 4mA) r»FE 50 (25 to 1 60) -

Base-emitter voltage

(-Vce=10V; -Ic =4mA) -VBE 0.76 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency (f = 1 00 MHz)
(-/c

=
1 mA;-VcE = 10 V) h 350 MHz

(-/c = 4 mA; -VCe = 1 V) h 450 MHz
(-/c

= 8mA;-VcE=10V) h 440 MHz
Reverse transfer capacitance

(-Vcb = 1 V; -VBe = 0; f = 1 MHz) Ci2b 0.1 pF
Noise figure (-/c = 2 mA; -Vce = 1 V);

f= 100MHz;ffg = 60Q) NF 3 dB
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BF324

mW

Total perm, power dissipation

versus temperature

Plot
=

' (^amb)

DC current gain hFE = f {Ic )

-VCE = 1 V

200

100

n

"FE

-1/ e=10V

100 150 °C 15mA

Output characteristics Ic = f (Vce)

/b = parameter

|

7fin|iA/
6nniih.Z Ion ^A-

400|jA-

MH_

200 JA"

100 jjA

-I,=50 iA

Input characteristic Ic = f (Vbe)

-VCe = 10 V

10"1

-

(e=1ov

10V 02 0,4 0,6 0.8 1.0 1,2V

--l/BF
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BF324

Transition frequency fT = f (/c )

VCE = parameter, f = 100 MHz

MHz

500

400

300

200

m^^

-%E=5V
^v

Input admittance Ynb
(common base configuration)

f = 100 MHz; -VCE = 10 V

mS

40

20

A™

' -20

-40

-60

-120

-140

5 10mA

-160

4= 1nlA

2 m/ ^

4mA1

5mA¥~

8mA1

20 40 60 80 100 120 140 mS

*9m

Output admittance Y22b
(common base configuration)

f = 100 MHz; -VCe = 10 V

0,5

\ :e=10

^

=r=-8
4m/

-/
c
=imA

50 100jjS

—
^22b

Short-circuit forward transfer
admittance
YZto = f(Ic)

(common base configuration)

-VCE = 10 V

/ j 21b

«.

-.
r
Jm

>i

^

/
/

y

300°

200°

10 mS
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NPN Silicon RF Transistors BF362
BF363

for UHF TV tuners

BF 362 and BF 363 are NPN silicon planar RF transistors in a plastic package similar toTO 1 1

9

(50 B3 DIN 41867). BF 362 is particularly suitable for gain-controlled input stages, and

BF 363 for self-oscillating mixer stages in TV UHF tuners.

Type

BF362
BF363

Ordering code

Q62702-F395
Q62702-F396

.US 46.0,2

0,9x0,2 ±0,05

25*0.2

r
A\-

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

55°C)

BF 362, BF363

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^

Vceo

VCBO

^EBO

k

Tstg

Ptot

20
20
3

20
125
-55 to +125
120

V
V
V
mA
°C

°C

mW

Thermal resistance

Junction to ambient air RthJA ^580 K/W

Static characteristics (Tamb == 25 °C)

Base current

(7E = 3mA;\/cB = 10 V) h <150 \iA

Base current

(7E = 1 2 mA; VCB = 7 V) h <1 mA
Base-emitter forward voltage

(7C = 2 mA; VCE = 10 V) Vbe 750 mV
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BF362
BF363

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 3 mA; VCe = 1 V; f = 1 00 MHz)
Power gain

(/c = 3 mA; VCB = 1 V; / = 900 MHz;
R
g
= 50 Q; RL = 500 Q)

Noise figure (/c = 3 mA; VCb = 1 V)

at f = 500 MHz; Yg = 1 6.7 mS
at f = 800 MHz; Yg = 1 6.7 mS
Short-circuit reverse transfer capacitance

(/c = 1 mA; VCE = 1 V; f = 1 MHz)
Small-signal short-circuit reverse

transfer admittance

(/c = 3 mA; Ucb = 1 V; f = 900 MHz)

BF362 BF363

h 800 600-820 MHz

Gp
>11 >11 dB

NF 4 4 dB
NF 4.5 5 dB

~Ci2e 0.33 0.33 pF

yi2b| 0.95 0.95 mS
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Low-Noise N-channel Junction Field-Effect Transistor BF 410 A
for RF Applications BF 41 B

BF 410 C
BF410D

BF 410 A, B, C, and D are asymmetric epitaxial planar N-channel junction field-effect

transistors in plastic package similar to TO 92 (10 A 3 DIN 41 868). They are designed for

use up to the VHF range.

Type Ordering code

BF410 Q68000-A5440
BF410A Q68000-A5172
BF410B Q68000-A5173
BF410C Q68000-A5174
BF410D Q68000-A5175

0,48x0,48
/

2,5max

m

DSG

12,7 min
-

5,2 max 4,8 max

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Drain-source voltage

Drain-gate voltage (Is = 0)

Drain current

Gate current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 75°C)

Thermal resistance

Junction to ambient air

BF410A, BF410B
BF410C, BF410D

Vds 20 V

\^DGO 20 V

'd 30 mA
±'g 10 mA
7j 150 °C

Tstg -65 to 1 50 °C

Ptot 300 mW

MhJA ^250 K/W
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Static characteristics (7amb - 25 °C)

Drain-source short-circuit current

(VDS = 5 V, VGS = 0)

(VDS =10V,VGS = 0)

Gate-source pinch-off voltage

(Vds = 5V,/d =10hA)
(VDS ='\0V,ID = 10

l
iA)

BF410A
BF410B
BF410C
BF410D

5°C) BF410A BF 410 B BF 410 C BF 410 D

loss

^DSS

0.7 to 3

2.5 to 7 6to12 10to18
mA
mA

-Vp
-vP

0.7

1.5 2.2 3.2

V
V

Dynamic characteristics (Tamb = 25 °C)

Small-signal short-circuit

forward transfer admittance

(1 = 1 kHz)

(VDS = 5 V, VGS = 0)

(VDs=10V,VGS = 0)

Output admittance (f = 1 kHz)

(Vds = 5 V, VGS = 0)

(VDS =10V,VGS = 0)

Input capacitance (f = 1 MHz)
(Vds = 5 V, VGS = 0)

(VDs
= 10V,VGS = 0)

Output capacitance (f = 1 MHz)

(Vds = 5 V, VGS = 0)

(Vds=10V,VgS = 0)

Reverse transfer capacitance

at f = 1 MHz
(VDS = 5 V, VGS = 0)

(VDS =10V,VGS = 0)

Noise figure (f = 1 00 MHz,
flg = rtgoPt

= 1-14 mS)
(VDS = 5 V, VGS = 0)

(VDs
= 10V,VGS = 0)

y2is |

/21s |

922s

922s

Ciis

Ciis

C22s

C22s

Cl2s

Cl2s

NF
NF

£2.5 - - -

- ^A £7 £8

£60 _ _ _
- £60 £100 £120

£5 _ _ _

- £5 £5 £5

£3 _ _ _

- £3 £3 £3

£0.4
- £0.4 £0.4 £0.4

1.5
- 1.5 1.5 1.5

mS
mS

US
US

pF

pF

pF

pF

pF

pF

dB
dB
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BF410A
BF410B
BF410C
BF410D

mW
400

300

200

100

Total perm, power dissipation

versus temperature

Ptot
=

' (Tamb)

50 100 150 °C

* ^mb
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PNP Silicon Planar Transistor BF414

BF 414 is an epitaxial PNP silicon planar transistor in TO 92 plastic package (10 A 3
DIN 41 868).

The transistor is particularly suitable for use in low-noise, large-signal VHF input stages in

common base configuration.

Type

BF414

Ordering code

Q62702-F517

0,4x 0,4

Z,5max.

r

f* — H.1., 5.2.

i

l7 .

EBC

5.2-0.2 1*

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 45 °C)

-Vceo

-Vcbo
-Vebo

-k
-h

'stg

Ptot

30 V
40 V
4 V
25 mA
3 mA
150 °C

-55 to +150 °C

300 mW

Thermal resistance

Junction to ambient air ftthJA <350 K/W

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCB = 20 V) -^CBO 60 nA
Collector-emitter breakdown voltage

(-/c = 2 mA) -^(BR)CEO >30 V
Collector-base breakdown voltage

(-/c =10jiA) -^(BR)CBO >40 V
Emitter-base breakdown voltage

(-/E = IOjiA) _
^(BR)EBO >4 V

DC current gain

(-Vce = 10V;-/C = 1 mA) r»FE 80 -
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BF414

Dynamic characteristics (Tamb
= 25 °c )

Transition frequency

(-/c = 1 mA; -Vce = 1 V; / = 1 00 MHz)
(-/c = 5 mA; ~VCe = 1 V; f = 1 00 MHz)

Reverse transfer capacitance

(-VCE = 10V;f=1 MHz)

Noise figure

(-/c = 5 mA; -Vce = 1 V; f = 1 00 MHz
R
g
= 60 Q)

h

Cl2b

NF

400
560

0.1

MHz
MHz

pF

dB
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NPN Silicon Planar Transistors BF420
BF422

BF 420 and BF 422 are epitaxial NPN silicon planar transistors in TO 92 plastic package
{1 A 3 DIN 41 868). With the complementary types BF 421 and BF 423, these transistors
are particularly suitable for use in video B output stages of TV receivers.

Type

BF420
BF422

Ordering code

Q62702-F531
Q62702-F495

2,5 max.

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation 1 '

Thermal resistance

Junction to ambient air 1 '

BF420 BF422

VCBO 300 250 V
VCEO - 250 V
VCER 300 - V
Vebo 5 5 V
k 25 25 mA
Iqm 100 100 mA
T] 150 150 °C
Tstg -65 to +150 -65 to +150 °C

Ptot 830 830 mW

ftthJA ^150 ^150 K/W

1) For fixing the transistors with max. 3 mm long leads on PCBs with a 10 mm2
large copper area for the collector

terminal.
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BF420
BF422

Static characteristics (Tamb
= 25 °C)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Collector-emitter breakdown voltage

(RBE = 2.7 kQ)

Emitter-base breakdown voltage

Collector cutoff current

(Vcb = 200V)
Collector cutoff current

(RBE = 10 kQ, VCE = 200 V, 7] = 1 50 °C)

Emitter cutoff current

(VEB = 5 V)

Collector-emitter saturation voltage

(Jc = 25mA,7-j = 150 o
C)

DC current gain

(/c = 25mA;VCE = 20V)

BF420 BF422

^(BR)CBO >300 >250 V
V(BR)CE0

V(BR)CER 300
>250 V

V

^(BR)EBO >5 >5 V

A:bo £10 £10 nA

^CER £10 £10 HA

^EBO £10 £10 \iA

VcEsat RF 20 20 V

r»FE £40 £50 -

Dynamic characteristics (Tamb
= 25 °C)

Transition frequency

(VcE=10V;/c = 10mA)
Reverse transfer capacitance

(VCB = 30V)
Feedback time constant

(VCB = 20 V; -/
E = 1 mA; f = 1 0.7 MHz)

fx £60 £60 MHz

-Ci2e £1.6 £1.6 pF

/W Cb'c £70 £70 ps
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BF420
BF422

Total perm, power dissipation

versus temperature
W Ptot = f(T)

1

DC current gain h^ = f (Ic)

VCE = 10V;rcase = 25°C

0.9

0.8

0.7

•0.6

0.5

0A

0.3

0,2

0.1

VfthJA

50 100 150 °C

*"
7"amb

/1FE

A

10
2

m1

1n°

10
u

10
1

10
2 mA

mA

Collector current Ic = f (VBE )

VCE = 10V;rcase = 25°C
Transition frequency fj = f (/c )

yCE = 10V;rcase = 25°C

IU' =
f=

,

f=/
/

10
1 /<—

1

10° J
-F
/

/

Id
1

f

"i
/

/

Iff* /

0.5 1 V

\>K
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PNP Silicon Planar Transistors BF 421
BF423

BF 421 and BF 423 are epitaxial PNP silicon planar transistors in TO 92 plastic package

(1 A 3 DIN 41 868). With the complementary types BF 420 and BF 422, these transistors

are particularly suitable for use in video B output stages of TV receivers.

Type

BF421
BF423

Ordering code

Q62702-F532
Q62702-F496

2,5 max

0,4x0,4
"1

-14,1-1
-

5,2,

BCE

*15,2-o 2 H

Mounting instruction:

Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation
1 '

Thermal resistance

Junction to ambient air
1)

BF421 BF423

-VCBO 300 250 V

-VCEO - 250 V

-VCER 300 - V

-^EBO 5 5 V

-h 25 25 mA
-•'cm 100 100 mA
Tj 150 150 °C

7"stg
-65 to +150 -65 to +150 °c

Ptot 830 830 mW

tthJA ^150 ^150 K/W

1) For fixing the transistors with max. 3 mm long leads on PCBs with a 10 mm2 large copper area for the

collector terminal.
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BF421
BF423

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Collector-emitter breakdown voltage

(RBE = 2.7 Q)

Emitter-base breakdown voltage

Collector cutoff current

(-Vcb = 200V)
Collector cutoff current

(Rbe = 1 kfl, -Vqe = 200 V, Tj = 1 50 °C)

Emitter cutoff current

(-Veb = 5 V)

Collector-emitter saturation voltage
(-/c = 25 mA, Tj = 150°C)
DC current gain

(-/c = 25 mA; -vC e = 20 V)

BF421 BF423
-
V(BR)CBO

~V(BR)CEO

~V(BR)CER

>300

300

>250
>250

V
V
V

-
V(BR)EBO >5 >5 V

~A:bo £10 £10 nA

~^CER £10 £10 (J.A

~^EBO £10 £10 (iA

"VcEsatRF 20 20 V

/1FE ^40 S50 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE=10V;/c =10mA)
Reverse transfer capacitance

(-Vcb = 30V)
Feedback time constant

(-Vcb = 20 V; 7E = 1 mA; f = 1 0.7 MHz)

*r ^60 ^60 MHz

~Ci2e £1.6 £1.6 pF

rbb' Cb'c £70 £70 ps
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BF421
BF423

''tot

Total perm, power dissipation

versus temperature
wp, , = f(ramb)

1
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0.6
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0.1

VfthJA

50 100 150 °C

DC current gain /iFe = 1 Uc)
-VCE = 10V;Tcase = 25°C

1U
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I
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irtO

"*" Tamb
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1
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1
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2 mA

«-/r
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-Vce = 10 V; Teas, = 25 °C
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IV

m1

10°
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0,5 1,0 1,5 V

*-VB F

MHz

Transition frequency fj = f Uc)
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10' mA

535



PNP Silicon RF Transistors BF450
BF451

for broadcast applications

BF 450 and BF 451 are epitaxial PNP silicon planar transistors in TO 92 plastic package
(10 A 3 DIN 41868). They are especially suitable for use in AM/FM IF amplifier stages,

the BF 450 being designed for gain controlled stages and the BF 45 1 for uncontrolled stages.

Type

BF450
BF451

Ordering code

Q62702-F312
Q62702-F313

0,4«0,4

2,5max

-K1_, H5,2_
a2

BE C

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(7amb = 45°C)

Thermal resistance

Junction to ambient air

BF450 BF451

~VCE0 40 40 V
~VcBO 40 40 V
~Vebo 4 4 V
~k 25 25 mA
~h 5 5 mA
T) 150 150 °C

Tstg -55 t0+150 °C

Ptot 250 250 mW

ftthJA ^420 ^420 K/W
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BF450
BF451

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcb = 30V)
Collector-base breakdown voltage

(-/C =10^A)
Collector-emitter breakdown

voltage (-/c = 2 mA)
Emitter-base breakdown voltage

(JE =10^A)
Base-emitter forward voltage

(-/c =1 mA;-VcE = 10V)
DC current gain

(-/c =1 mA;-VcE=10V)

BF450 BF451

-IcBO <50 <50 nA

~V(BR)CB0 >40 >40 V

~V(BR)CEO >40 >40 V

-^(BRIEBO >4 >4 V

-Vbe 0.72 0.73 V

r>FE >60 >30 -

Dynamic characteristics (ramb = 25 °C)

Transition frequency [-Iq = 1 mA;

-Vce= 10 V; f= 100 MHz) I

Reverse transfer capacitance

(-/c = 1 mA; -Vce = 10 V; f = 1 MHz)
Noise figure

(-Jc = 1 mA; -Vce = 10 V; f = 100 kHz;

Rg
= 300 Q)

(-/c = 2 mA; -VCe = 1 V; f = 100 kHz;

Ra = 60 Q)

•Ci2e

NF

NF

375 325 MHz

0.32 0.32 pF

2 2 dB

3.4 3.4 dB

Four-pole characteristics {-Iq = 1 mA; -VCe = 1° v)

f= 0.45 to 10 MHz gne
Cue

I
/21e

|

C22e

f = 450 kHz g22e
f=10MHz g22e

0.5 0.8 mS
17 19 PF

35 35 mS
1.4 1.4 PF
<8 <8 us
<10 <10 us
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BF450
BF451

Total perm, power dissipation

versus temperature

Ptot
= f (Tamb)

200

100

100 150 °C

*"'amb

mA

Input characteristic Ic = f (Vbe)

VCe = 10 V

10

5

/
n ^/

0,5 1,0 V

Output characteristics Iq = f (Vce)

Ib = parameter

/
350p'A TOOpA

/

//
200 1 A

//
1

1

150 j. A

//—
/ 100m
/

A

-4=50jJA

r
J

Collector current Ic = f Ub)
Vce = parameter

15/ /io/5

/\'ce=2V

10 V 100 200 300 400 500 600 /xA
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BF450
BF451

Transition frequency fj = f Uc)

VCE = parameter; f = 100 MHz
Output admittance g22e

=
fW

VCE = 10V;f=500kHz

MHz

600

500

400

300

200

100

15

5\

io
v

"ce=; V

2,5 5 7,5 10 12,5 15 mA
0.-L

Reverse transfer capacitance

-C12e = fVc): h = 1 mA; f = 1 kHz

0,8

Cue V
A

0,6

0,5

0,4

0,3

0,2

0,1

300

200

Small signal short circuit forward
transfer admittance

| /2iel = f (h)
VCE = parameter; f = 10.7 MHz
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^E 5V
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BF450
BF451
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NPN Silicon RF Transistors BF457
BF458
BF459

for video and AF output stages

BF 457, BF 458 and BF 459 are epitaxial NPN silicon planar transistors in TO 1 26 plastic

package (12 A 3 DIN 41 869). The collector is conductively connected to the metallic

mounting area of the transistor. The transistors are especially designed for use in video

output stages of TV receivers, for AF output stages of high operating voltage, and as driver

transistors in horizontal deflection circuits.

Type Ordering code

BF457 Q62702-F315
BF458 Q62702-F316
BF459 Q62702-F317
Mica washer Q62902-B62
Spring washer Q62902-B63
A 3 DIN 137

0.8*0.5

Approx. weight 0.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb S25°C)

(Tease ^ 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

BF457 BF458 BF459

VCBO 160 270 300 V
VCEO 160 250 300 V

Vebo 5 5 5 V

k 100 100 100 mA
'b 50 50 50 mA
^CM 300 300 300 mA
7j 150 150 150 °C

Tstg -55 to +150 °C

Ptot 1.2 1.2 1.2 W
Ptot 10 10 10 W

"thJA

flthJC

^104
^10

^104
^10

=£104

^10
K/W
K/W

1) Starting torque for the M3 screw used for mounting = max. 0.8 Nm. Thermal resistance of a 50 n mica washer,

ungreased 8 K/W; greased 4 K/W. A washer or corrugated spring washer A 3 DIN 1 37 should be placed below

the screw head.
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BF457
BF458
BF459

Static characteristics (Tamb = 25 °C)

Collector-base breakdown
voltage (/c = 1 00 mA)

Collector-emitter breakdown
voltage (Ic = 1 mA)
Emitter-base breakdown
voltage (/E = 1 00 yiA)

Collector cutoff current

(Vcb = 100V)
(VCB = 200 V)

(VCB = 250 V)

Emitter cutoff current

(VEB = 3 V)

Collector-emitter saturation

voltage (Ic = 30 mA;

/b
= 6 mA)

DC current gain

(7C = 30 mA; VCe = 1 V)

C) BF457 BF458 BF459

V(BR)CBO >160 >250 >300 V

V(BR)CEO >160 >250 >300 V

V(BR)EBO >5 >5 >5 V

^CBO <50 - - nA
-*CBO

- <50 - nA
Icbo - - <50 nA

^EBO <50 <50 <50 nA

VcEsat <1 <1 <1 V

/IFE >25 >25 >25 -

Dynamic characteristics (ramb
= 25 °C)

Transition frequency (Vqe
= 1° V;

Ic = 1 5 mA; f = 20 MHz) fT
Reverse transfer capacitance

(VCE = 30V;r= 1 MHz;

/c= 1 mA) -Ci2e
Output capacitance (\/CB = 30 V;

f = 1 MHz; /E = 0) C22e

90

4.2

5.5

90

4.2

5.5

90

4.2

5.5

MHz

pF

pF
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Total perm, power dissipation

versus temperature

Ptot = MT)
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BF457
BF458
BF459

Collector current Ic = f (Vbe)

VCe = 10 V; Tease
= parameter

Tease =60°C| 25°C
^

I
I

-10"

I

J

I 1

I

1

/
I / /

_^/,u r

mA

Output characteristics /c = f (Vce)

/b = parameter

0,5 1,0V

^l/nc

3500 pA/

A
/>
7 / ' V

V3000jj / / /m
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tt/ #*
2000 pA^h /

/
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NPN Silicon Planar Transistors BF469
BF471

BF 469 and BF 471 are epitaxial NPN silicon planar transistors in TO 1 26 plastic package

(12 A 3 DIN 41869, sheet 4). The collector is conductively connected to the metallic

mounting area of the transistor. With the complementary types BF 470 and BF 472, these

transistors are particularly suitable for use in video B output stages of TV receivers.

Type Ordering code

BF469 Q62702-F497
BF471 Q62702-F507
Spring washer Q62902-B63
A3 DIN 137
Mica washer Q62902-B62

1,25min

Approx. weight 0.5 g Dimensions in mm
Transistor fixing with M 3 screw;

starting torque max. 0.8 Nm;
washer or spring washer should be used.

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation

(Tcase ^110
o
C)

BF469 BF471

VCBO 250 300 V

VicEO 250 - V

VfJER
- 300 V

Vebo 5 5 V

k 30 30 mA
^CM 100 100 mA
Tj 150 150 °C

^stg -65 to +150 -65 to +150 °C

Ptot 2 2 W

Thermal resistance

Junction to ambient air
1)

Junction to case

RthJA

RthJC

^100
^20

^100
^20

K/W
K/W

1) For fixing the transistors with max. 4 mm long leads on PCBs with a 10 mm2 large copper area for the

collector terminal.
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BF469
BF471

Static characteristics (7"amb = 25 °C)

Collector-base breakdown voltage

(/C =10^A)
Collector-emitter breakdown voltage

(/C = 1 HA)

Collector-emitter breakdown voltage

(/?BE = 2.7 kQ)

Emitter-base breakdown voltage

(7E =10^A)
Collector cutoff current

(1/ce = 200 V; Abe = 2.7 kQ; 7amb = 1 50°C)
Collector cutoff current (VCb

= 200 V)

Emitter cutoff current (VEB = 5 V)

Collector-emitter saturation voltage

(7C = 25 mA; 7j = 150°C)

(/c = 25 mA;7amb = 150°C)
DC current gain {Ic = 25 mA; VCe = 20 V)

BF469 BF471

^(BR)CBO >250 >300 V

^(BR)CEO >250 - V

^(BR)CER
- >300 V

^(BR)EBO >5 >5 V

hEH
*CB0

^EBO

£10
£10
£10

£10
£10
£10

jiA

nA

VcEsat HF

/JFE

20

£50
20
£40

V
V

Dynamic characteristics (7amb
= 25 °C)

Transition frequency

(VCE = 10 V; /c = 10 mA);
Reverse transfer capacitance

(Vcb = 30 V)

Feedback time constant

(VCB = 20 V; -/
E = 1 mA; f = 1 0,7 MHz)

rr £60 £60 MHz

~Ci2e £1.8 £1.8 pF

rbb' Cb'c £90 £90 ps
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BF469
BF471

Total perm, power dissipation

versus temperature
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=

' ( 'case)

3

r
t»t

A

*

\

1
50 100 150 »C

DC current gain /iFe = ' (^c)

VCE = 10 V; Tease = 25 °C

hFE

k

IU

10
2

10
1

,«o

10'2 10'
1

10° 10
1

10
2 mA

-h

mA

Collector current Ic = t (Vbe)

VCE = 10 V; Tease = 25 °C

Transition frequency fj = f Uc)

VCE = 10 V; 7^ = 25X

IU

m1

10°

irt
1

«n-2

0.5 1 V

*" ^E

547



PNP Silicon Planar Transistors BF470
BF472

BF 470 and BF 472 are epitaxial PNP silicon planar transistors in TO 126 plastic package
(12 A 3 DIN 41869, sheet 4). The collector is conductively connected to the metallic

mounting area of the transistor. With the complementary types BF 469 and BF 471 these
transistors are particularly suitable for use in video B output stages of TV receivers.

Type Ordering code

BF470 Q62702-F498
BF472 Q62702-F506
Spring washer Q62902-B63
A 3 DIN 137
Mica washer Q62902-B62

1,25min

0,8^0,5

Approx. weight 0.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation

(Tease ^110°C)

BF470 BF472

-VCBO 250 300 V
-VCEO 250 - V
-VcER - 300 V
-Vebo 5 5 V
~k 30 30 mA
-^CM 100 100 mA
T> 150 150 °C

Tstg -65 to +150 -65 to +150 °C

Ptot 2 2 W
Thermal resistance

Junction to ambient air 1
> flthJA snoo ^100 K/W

Junction to case ftthJC ^20 ^20 K/W

1) For fixing the transistors with max. 4 mm long leads on PCBs with a 10 mm2
large copper area for the

collector terminal.
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BF470
BF472

Static characteristics (Tamb
= 25 °C)

Collector-base breakdown voltage

(-/c =10nA)
Collector-emitter breakdown voltage

(-/c = 1 HA)

Collector-emitter breakdown voltage

(RBE = 2.7 kfl)

Emitter-base breakdown voltage

(7E =10nA)
Collector cutoff current

(-Vce = 200 V; RBe = 2.7 kQ; Tamb = 1 50 °C)

Collector cutoff current (~Vcb = 200 V)

Emitter cutoff current (-Veb = 5 V)

Collector-emitter saturation voltage

(-/c = 25mA;7j

= 150°C)
(-/c = 25 mA; ramb =150°C)
DC current gain (~/c = 25 mA; ~VCe = 20 V)

BF470 BF472

~^(BR)CB0 >250 >300 V

~V(BR)CE0 >250 - V

~V{BR)CER
- >300 V

~^(BR)EB0 >5 >5 V

~A;er

~^CB0

~^EB0

^10
£10
£10

£10
£10
£10

jiA

nA
HA

"VlcEsat RF

AlFE

20

^50
20
£40

V
V

Dynamic characteristics (Tamb
= 25 °C)

Transition frequency

(VCE=10V;-/c =10mA);
Reverse transfer capacitance

(-VCB = 30V)
Feedback time constant

(-Vcb = 20 V; h = 1 mA; f = 1 0.7 MHz)

h £60 £60 MHz

-Ci2e £1.8 £1.8 pF

fbb' Cb'c £90 £90 ps
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BF470
BF472

Total perm, power dissipation

versus temperature

W Ptot = f {Tease)

3
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NPN Silicon RF Transistor BF502

BF 502 is an NPN silicon planar RF transistor in TO 92 plastic package (1 A 3 DIN 41 868).

The transistor is particularly intended for use in VHF amplifiers, VHF mixers, and VHF

oscillators.

Type

BF502

Ordering code

Q62702-F572

0,4"[H

2,5max.
-* 1 r

-14,1 45.2

BEC

±*.

-H5.2,

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb =

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

25 °C)

Vceo

VCBO

^EBO

h

'stg

Ptot

30
40
4
20
50
5

150
-55 to +150
500

V
V
V
mA
mA
mA
°C

°C

mW

Thermal resistance

Junction to ambient air MhJA ^250 K/W
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BF502

Static characteristics (7amb
= 25 °C)

Collector cutoff current

(Vcbo = 25 V)

Collector-emitter breakdown voltage

(/c = 1 mA)
Collector-base breakdown voltage

(/c =10nA)
Emitter-base breakdown voltage

(/E = 10nA)
DC current gain

(/c =1 mA;VcE= 1 °V)

(/c = 5mA;VCE = 10 V)

Collector-emitter saturation voltage

(/c = 5 mA; /B = 0.5 mA)

A:bo £100

V(BR)CE0 £30

^(BR)CBO £40

V(BR)EB0 £4

»FE

r»FE

£30
£40

Vtes £0.6

nA

V

V

V

Dynamic characteristics (7amb
= 25 °C)

Transition frequency

(/c = 5 mA; Vce = 10 V; f = 100 MHz) fy

Noise figure

(/c = 3 mA; Vce = 10 V; f = 200 MHz; flg
= 60 Q) NF

Collector-base capacitance

(f = 1 MHz; VCB = 1 V; VBE = V) 1
> CCB

Output admittance
{Ic = 1 mA; Vce = 1 V; f = 1 0.7 MHz) g22e

700 (£350) MHz

3«5) dB

£0.35 pF

£10.5 US

1) Third terminal at screening potential.
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NPN Silicon RF Transistor BF503

BF 503 is an NPN silicon planar RF transistor in TO 92 plastic package (1 A 3 DIN 41 868).

The transistor is particularly intended for use in VHF amplifiers, VHF mixers, and VHF

oscillators.

Type

BF503

Ordering code

Q62702-F574

-14.1

2,5 max.

1.4*0.4 ~*l

5,2

Approx. weight 0.25 g

BE C

±».

J 5.2,

T
-0,2

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Vceo

VcBO

^EBO

h
/cm

h

'stg

Ptot

30
40
4
20
50
5

150
-55 to +150
500

V
V
V
mA
mA
mA
°C

°C

mW

Thermal resistance

Junction to ambient air MhJA ^250 I K/W
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BF503

Static characteristics (ramb = 25 °C)

Collector cutoff current

(\ZCBo = 25 V)

Collector-emitter breakdown voltage

(/c = 1 mA)
Collector-base breakdown voltage

(/c =10nA)
Emitter-base breakdown voltage

(/E =10^A)
DC current gain

(/c = 1 mA; VCe = 10 V)

(/c = 5 mA; Vce = 10 V)

Collector-emitter saturation voltage

(/c = 5 mA; IB = 0.5 mA)

^CBO ^100

^(BR)CEO ^30

^(BR)CBO ^40

V(BR)EB0 ^4

»fe

^30
^40

VCEs ^0.6

nA

V

V

V

V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 5 mA; \ZCe = 10 V; f = 100 MHz)
Noise figure

(/c = 3 mA; Vce = 1 V; f = 200 MHz; Rg = 60 Q)

Collector-base capacitance

(f = 1 MHz; Vcb = 1 V; VBe = V) 1)

Collector-emitter capacitance

(f= 1 MHz;Vce= 10V;\/be = 0V) 1)

Output admittance
(Ic = 1 mA;VcE= 10V;f= 10.7 MHz)

h

NF

CcB

CCE

922e

750 (^400) MHz

3f<5) dB

0.55 (<0.7) pF

^0.65 PF

^10.5 |iS

1) Third terminal atcreening potential.
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NPN Silicon RF Transistor BF505

BF 505 is an NPN silicon planar RF transistor in TO 92 plastic package (1 A 3 DIN 41 868).

The transistor is particularly intended for use in VHF amplifiers in common emitter confi-

guratin, VHF mixers and VHF/UHF oscillators.

2,5 max

Type

BF505

Ordering code
0.4-0,4

Q62702-F573

-14,1 5,2 F

BEC

_*.».

-1 5.2,

~f'

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Vceo

VIcbo

Vebo

'c

h
Tl

^stg

Ptot

25
30
3

20
50
5

150
-55 to +150
500

V
V
V
mA
mA
mA
°C

°C

mW

Thermal resistance

Junction to ambient air flthJA ^250 I K/W
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NPN Silicon RF Transistor BF505

Static characteristics (7amb = 25 °C)

Collector cutoff current

(Vcbo = 25 V)

Collector-emitter breakdown voltage

(/c = 1 mA)
Collector-base breakdown voltage

(/C = 10nA)
Emitter-base breakdown voltage

(/E =10nA)
DC current gain

(Ic = 1 mA;VCE = 10 V)

(/c = 5 mA; VCe = 1 V)

Base-emitter voltage

(/c = 5mA;VcE= 10 V)

Collector-emitter saturation voltage

(/c = 5 mA; /B = 0.5 mA)

A:bo £100 nA

^(BR)CEO £25 V

^(BR)CBO £30 V

^(BR)EBO £3 V

h?E

A)FE

£30
£40 -

Vbe £0.95 V

ViCEsat £0.6 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(7C = 5 mA; \ZCE = 10 V; f = 100 MHz)
Noise figure

(/c = 3 mA; Vce = 10 V; f = 200 MHz; Rg = 60 Q)

Collector-base capacitance

(f= 1 MHz;Vcb= 10V;Vbe = 0V) 1 >

Collector-emitter capacitance

(f = 1 MHz;Vcb = 10V;Vbe = 0V) 1)

h £750 MHz

NF 3 dB

Ccb £0.5 pF

CCE £1.1 pF

1) Third terminal at screening potential
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PNP Silicon Planar Transistor BF506

BF 506 is a PNP silicon planar transistor in TO 92 plastic package (10 A 3 DIN 41868).

The transistor is particularly intended for low-noise, large-signal VHF mixer and

oscillator stages in common base configuration.

Type

BF506

Ordering code

Q62702-F534

0,4.x 0,4

Z,5max.

-1 r

-14.1, 5.2. ,U

EBC

i5,Z-o5k

in

-ft

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage -Vceo
Collector-base voltage -Vcbo
Emitter-base voltage -Vebo
Collector current -Iq

Base current -I&

Junction temperature T
t

Storage temperature range Tstg
Total power dissipation (TamD = 45 °C) PtoX

35 V
40 V
4 V
30 mA
5 mA
150 °C

-55 to +150 °C

300 mW

Thermal resistance

Junction to ambient air ftthJA <350 K/W

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-VCB = 20 V) -^cbo 100 nA

Collector-emitter breakdown voltage

(-/c = 10 mA) -
^(BR) CEO >35 V

Collector-base breakdown voltage

(-/c =10jiA) ~^(BR) CBO >40 V
Emitter-base breakdown voltage

(-/E = 10jiA) _
y<BR) EBO >4 V

DC current gain

(-VCE = 1 V; -Ic = 3 mA) ^FE 25 -

557



BF506

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-/c = 2 mA; -VCe = 1 V; / = 1 00 MHz)
Reverse transfer capacitance

(-VCE=10V;f=1 MHz)
Noise figure

(~/c = 2 mA; -

V

CB = 1 V; f = 200 MHz;
flg

= 60 Q)

fj

Cl2b

NF

550

0.1

MHz

pF

dB
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NPN Silicon RF Transistor BF507

BF 507 is an NPN silicon planar RF transistor in TO 92 plastic package (1 A 3 DIN 41 868).

The transistor is particularly intended for use in VHF amplifiers, VHF mixers and VHF/UHF

oscillators.

Type

BF507

Ordering code

Q62702-F571

2,5 max.

0.4x0.4 i.
/

(VI

i
-J"

H 14,1 5
'
2
-0.2

t

B E C

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Base current

Junction temperature

Storage temperature range

Total power dissipation

VCEO 25 V
^CBO 30 V
^EBO 3 V
k 20 mA
A;m 50 mA
h 5 mA
Tj 150 °C

7"stg
-55 to +150 °C

Ptot 500 mW

Thermal resistance

Junction to ambient air *thJA ^250 K/W
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BF507

Static characteristics (7amb = 25 °C)

Collector cutoff current

(Vcbo = 25 V)

Collector-emitter breakdown voltage

Wc = 1 mA)
Collector-base breakdown voltage

(/c =10|iA)
Emitter-base breakdown voltage

(/E
= 10nA)

DC current gain

(/c = 1 mA;VcE= 10 V)

(/c = 5mA; VCE = 10 V)

Base-emitter voltage

(/c = 5 mA; VCe = 1 V)

Collector-emitter saturation voltage

(/c = 5 mA; 7B = 0.5 mA)

TcBO ^100 nA

V(BR)CEO S25 V

^(BR)CBO ^30 V

^(BR)EBO S3 V

hFE

S30
S40

-

Vbe ^0.95 V

VcEsat ^0.6 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 5 mA; VCE = 1 V; f = 1 00 MHz)
Noise figure

(/c = 3 mA; VCe = 1 V; f = 200 MHz; Rg
= 60 Q)

Col lector-base capacitance

(f= 1 MHz; VBE = 0V) 1 >

Collecor-emitter capacitance

(f= 1 MHz^cb^OV^be^V) 1 '

fl ^750 MHz

NF 3 dB

CcB ^0.75 pF

CCE 0.35 to 0.65 pF

1) Third terminal at screening potential
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PNP Silicon Planar Transistor BF550

BF 550 is an epitaxial PNP silicon planar transistor in TO 236 plastic package (23 A 3 DIN

41869). The transistor is particularly intended for use in AM stages, AM/FM/IF stages,

VHF tuners, and TV VHF mixer stages in common emitter configuration for film circuits.

The transistor is marked with the code letters "LA".

Type Mark Ordering code

BF550 LA Q62702-F547

1*0,051 ±0,05

[J]

E
'

B

0,4*0,03

"3-0,15

01*0,015

3T
i. f

0,1.-0,25

12-cjT

1) Ceramic substrate 0.7 mm; 2.5 cm area

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tsb < 65 °C)

-Vceo

-Vcbo

-^ebo

-k
-h

^stg

^tot

40
40
4
25
5

125
-55 to +125
150

V
V
V
mA
mA
°C

°C

mW

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

ftthJA

ftthJSB

<530
<430

K/W
K/W
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BF550

Static characteristics (Tamb
= 25 °C)

Collector-base breakdown voltage
(-/c =10nA)
Collector-emitter breakdown voltage
(-/c = 2 mA)
Emitter-base breakdown voltage

(7E =10nA)
Collector-base reverse current

(-Vcb = 30V)
DC current gain

(-/c = 1 mA;-VcE = 10V)
Base-emitter forward voltage
(-/c = 1 mA;-\/cE = 10V)

~^(BR)CBO >40 V

~^{BR)CEO >40 V

""^(BR)EBO >4 V

~^CBO <50 nA

^FE >50 -

-Vbe 0.72 V

Dynamic characteristics (7amb
= 25 °C)

Transition frequency
(~/c = 1 mA; -Vce = 1 V; f = 1 00 MHz)
Reverse transfer capacitance
(~/c = 1 mA; -

Vce = 1 V; f = 1 MHz)
Output admittance
(~/c = 1 mA;-\/cE = 10V;
f = 450 kHz)

/= 10 MHz
Noise figure

(-/c = 1 mA; -Vce = 1 V; f = 1 00 kHz;

Rg = 300 Q)
(-/c = 2 mA; -VCe = 1 V; f = 1 00 kHz;

Rg = 60 Q)

h 375 MHz

~Ci2e 0.35 pF

Q22e

922e

<8
<10

US

NF 2 dB

NF 3.4 dB

Four-pole characteristics

(-/c =1 mA;-VCE=10V)
f = 0.45 to 10 MHz) 011e 0.55 mS

Cl1 e 17 pF

y21e 35 mS
Sf22e 5 us
C22e 1.3 pF
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BF550

Total perm, power dissipation

versus temperature

mWPtot^m
200

Perm, pulse load J^56 = f (f)

D = parameter M,hJS8

r
tot

150

100

50

i \
\

>

>
v

\ >
Rt ijA

^
, V thJSf

\ \^

J L

\v
1

o
\

,

v^
^
N L

I
1

i

A
50 100 150 °C

*- Tamb; ^SB

10"' 10"° 10"
3

10* 10
i

10'' 10'
1

10" s

ft

Output characteristics Iq - 1 (Vce)

Is = parameter

/350u'A —lOOiJA

/
200 1 A

//<-

150 j. A

IUUjjA
,

*

-/
B
=50pA

r
—

'

1

5 10V

--Ifo

Collector current Ic = f (h)

Vce = parameter

mA

20

-/r

t 16

K

12

10

15/ /10/ 5

y^\'ce=2V

100 200 300 400 500 600 /i A
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BF550

Transition frequency 1j = 1 (/c)

Vce = parameter; f = 100 MHz
Output admittance 022e = ' Uc)
VCE = 10V,f=500kHz

MHz

500

50C

400

300

200

100

15

5\

10*

v
CE =i V

2U

,

i

15
/

/

10

/

// — Average value

// — — Scattering limit

/

V
//

2.5 5 7.5 10 12,5 15 m A

«WP

1 2 3 4 5mA

Short-circuit forward transfer

admittance (Y2ie) = t He).

Vce = parameter; f = 10.7 MHz

Short-circuit forward transfer

admittance (V2ie); ~VCe = 101/

|*ii.

mS

400

300

200

100

i

!

15

^T:5V

2.5 5 7,5 10 12,5 15 mA

».-/c

564



NPN Silicon Planar Transistor BF554

BF 554 is an epitaxial NPN silicon planar high-frequency transistor in TO 236 plastic package

(23 A 3 DIN 41869). The transistor is intended for use in AM/FM/IF amplifiers as well

as in input stages throughout the short, medium, and long wave range as well as in

VHF TV mixer stages for film circuits. The transistor is marked on its package with the

code letters >CC<.

Type Mark Ordering code

BF554 CC Q62702-F551

1± 0,051 ±0,05

*
0,4*0.03

"3-0,15"

01*0,015

± dr

0,1.0,25

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (TSB = 65 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

Vcbo 30 V
VcEO 20 V
Vebo 5 V
h 30 mA
Tj 125 °C

^Stg -55 to +125 °C

Ptot 150 mW

RthJA 500 K/W
flthJSB 400 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm^ area
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BF554

Static characteristics (Tamb = 25 °C)

Base-emitter voltage (VCE = 1 V; Iq = 1 mA)
DC current gain (VCe = 10 V; 7C = 1 mA)

^BE

»FE

0.68

115

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

(Vce = 10 V; Ic = 1 mA, f = 100 MHz)
Noise figure (VCe = 1 V; /c = 1 mA)
atf = 200kHz,g

g
= 2mS 1 >

atf= 1 MHz,g
g
= 1.5 ms 1 '

atf= 100MHz,g
g
= 10mS 1 >

Mixed noise figure (Vce =
1 V; Iq = 1 mA)

at f = 200 kHz; gg = 0.6 mS 1)

atf=1 MHz;g
g
= 1.2 mS 1 >

Reverse transfer capacitance

(VCE = 1 V; Ic = 1 mA; f = 450 kHz)

Output admittance

(Ic = 1 mA, VCE = 1 V; f = 0.5-1 MHz)

't

NF
NF
NF

NFC
NFC

~Ci2e

9Z2e

260

1.5

1.2

4

3
2

0.85

4(<10)

MHz

dB
dB
dB

dB
dB

pF

(J.S

mW
200

150

100

50

Total perm, power dissipation

versus temperature
Perm, pulse load

D = parameter
= t(t)

L V
\

^

L

1 V

V \
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>
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fhJSE

\ \
^
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o
\^^
\
> i'

i
\
\
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NPN Silicon RF Transistor BF562

BF 562 is an NPN silicon RF transistor in TO 92 plastic package (10 A 3 DIN 41868).

The transistor is particularly suitable for controllable VHF input stages in TV tuners.

Type

BF562

Ordering code

Q62702-F542

2,6 max.

-1 r-

0/t x 0,4

L 5.2.

EBC

5,2-o,z h-

h
iS^

Mounting instruction: Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 45 °C)

^CEO 20 V
V(CBO 30 V
VEB 3 V
'c 20 mA
7j 150 °C

^stg -55 to +150 °C

Ptot 250 mW

Thermal resistance

Junction to ambient air MhJA ^420 I K/W
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BF562

Static characteristics (Tamb = 25 °C)

Base current

(/c = 3mA;\/cE=10V) h ^150 pA
(/c = 10mA;VcE = 7V) h £2 mA
Collecor-emitter breakdown voltage

(/c = 1 mA) V(BR)CEO £20 V
Collector-base breakdown voltage

(/c =10*iA) ^(BR)CBO £30 V
Emitter-base breakdown voltage

(/E = 10^A) V(BR)EBO S3 V

Dynamic characteristics (Iamb = 25 °C)

Transition frequency

(7C = 2.5 mA; VCe = 1 V; f = 1 00 MHz)
Power gain

(7C = 2.5 mA; VCe=10V;/= 200 MHz;
fi
g
= 60 Q; flL

= 920 Q)

Noise figure

(Ic = 2.5 mA; VCe = 1 V; f = 200 MHz;
fig = 60 Q)

Reverse transfer capacitance

(/c = 1 mA; Vce = 10 V; f = 1 MHz)
Reverse transfer capacitance

(VBE = 0; VCb = 10 V; f = 1 MHz)

h 600 MHz

Gpb 16 dB

NF 3 dB

~Ci2e 0.65 pF

-Cl2b 0.12 pF
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PNP Silicon Planar Transistor BF568

BF 568 is a PNP silicon planar transistor with passivated surface in TO 236 plastic package

(23 A 3 DIN 41 869). The transistor is particularly suitable for use in low-noise gain-controlled

VHF and UHF input stages of film circuits. The transistor is marked with the code letters "LK".

Type Mark Ordering code

BF568 LK Q62702-F626

1 0.05 1 i 0.05

LK

0̂,1* 1 0.03

"3-0.15

sr

0110.015

t~l ^Fi

± tt

0.1..0.25

i.2-ojr

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage -Vceo 35 V
Collector-base voltage -Vcbo 40 V
Emitter-base voltage -Vebo 3 V
Collector current -k 30 mA
Base current -h 5 mA
Junction temperature h 150 °C

Storage temperature range Tstg -55 to +150 °C

Total power dissipation (Tsb = 60 °C) Ptot 220 mW

Thermal resistance

Junction to ambient air flthJA <500 K/W
Junction to substrate back 1 '

flthJSB <410 K/W

1) Ceramic substrate 0.7 mm 2.5 cm^ area
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BF568

Static characteristics (7amb = 25 °C)

Collector cutoff current (-Vcbo = 1 5 V) ~^CBO 1 (<100) nA
Emitter cutoff current (-Vebo = 3 V) ~^EB0 <10 M.A

DC current gain (-VCe = 1 V; -7C = 1 mA) >>FE 60(>25) —

Dynamic characteristics {Tamb = 25 °C)

Transition frequency
(-/c = 3 mA; -VCE = 1 V; f = 1 00 MHz) 't 1.1 GH
Collector-base capacitance

(-\/CB = 10V;f=1 MHz) CcBO 0.35 PF
Power gain

(-/c = 3 mA; -VCB = 1 V; f = 800 MHz,
RL

= 500 Q) Gpb 14.5 dB
Noise figure

(-/c = 3 mA; -VCB = 1 V; R
g
= 60 Q;

f = 800 MHz) NF 3(<4) dB
(-/c = 3 mA; -VCB = 1 V; fi

g
= 60 Q;

f = 200 MHz) NF 2.5 dB
Collector current forG

Pbmax
(Vcc = 1 2 V; Rcc = 1 kQ; f = 800 MHz;
RL = 500 Q) k 3.5 mA

Total perm, power dissipation

versus temperature
mWptot

= f(T)

300

200

100

"thJA "thJS B

1 L

s
50 100 150 T.

*-Tamb.TsB

Perm, puise load r thjsB

D = parameter RthjsB
f(t)

-**t
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PNP Silicon Planar Transistor BF569

BF 569 is a PNP silicon planar transistor in TO 236 plastic package (23 A 3 DIN 869).

The transistor is particularly intended for use in UHF mixer and oscillator stages for film

circuits. The transistor is marked on the package with the code letters "LH".

Type Mark Ordering code

BF569 LH Q62702-F548

1± 0,051 ±0,05

- H
t*-*| 0,1*0,015

tfE I
B^

*
0,4*0,03

t c
~$r-

0,1.-0,25

_
3- 0,15

H '1,2-0,35

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage -Vceo 35 V
Collector-base voltage -Vcbo 40 V
Emitter-base voltage -Vebo 3 V
Collector current -k 30 mA
Base current -h 5 mA
Junction temperature Tj 150 °C

Storage temperature range Tstg -55 to +125 °C

Total power dissipation (TSb = 60 °C) Ptot 220 mW

Thermal resistance

Junction to ambient air RthJA <500 K/W
Junction to substrate back 1 '

"thJSB <410 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm^ area
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BF569

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcbo = 20V)
DC current gain

(-/c = 3 mA; -Vce = 10 V)

~^CBO

>¥E

<100

50(>25)

nA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-/c = 3 mA; -VCE = 1 V; f = 1 00 MHz)
Collector-base capacitance

(-VcB = 10V;f= 1 MHz)
Noise figure

(-/c = 3 mA; -VCb = 1 V; ftg
= 60 Q;

f = 800 MHz)
Power gain

(-/c = 3 mA; -VCB = 1 V; f = 800 MHz;
RL = 500 Q)

'T

CcBO

NF

Gpb

850

0.31

4.5

12.5

MHz

PF

dB

dB

Total perm, power dissipation
versus temperature

mW P
tot

= MT)

300

200

100

^thJA "thJS B

>j.

\
\

50 100 150 °C

^TambJsB

Perm, pulse load r thjsB _ . ...

D = parameter "thjsB '

'

10
3

°^Vt-W
10'7 10"

6
10

s
10'

4
10

3
10'

2
10"

1
10° s—*~t
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PNP Silicon Planar Transistor BF579

BF 579 is a PNP silicon UHF planar transistor in TO 236 plastic package (23 A 3 DIN 41 869).

The transistor is particularly suitable for use in uncontrolled UHF and VHF input stages of low

cross modulation for film circuits. The transistor is marked on the package with the code

letters "U".

Type Mark Ordering code

BF579 U Q62702-F552

1± 0,051 ±0,05

>--*f*
—

E
I
B

0,4 i 0,03

0,1*0.015

^1. ^f~

S[
± r

0,1.0,25

"3-0,15 ^ 1,2-0,35

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage -Vceo 20 V
Collector-base voltage -Vcbs 25 V

Emitter-base voltage -Vebo 3 V

Collector current -k 30 mA
Junction temperature *l

150 °C

Storage temperature range Tstg -55 to +125 UC

Total power dissipation (TSB = 60 °C) Ptot 220 mW

Thermal resistance

Junction to ambient air RthJA <500 K/W
Junction to substrate back 1 '

flthJSB <410 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm' area
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BF579

Static characteristics (Tamb = 25 °C)

Collector cutoff current (-Vcbo = 20 V)

DC current gain (-/c = 1 mA; -VCE = 1 V)
~A:bo

>>fe

<100
>20

nA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-/c = 10mA; -Vce= 10V;f = 100MHz)
Collector-base capacitance (-VCB = 1 V; f = 1 MHz)
Noise figure

(-/c = 1 mA; -Vcb = 1 V; R
g
= 60 Q);

f = 200 MHz
Noise figure {f = 800 MHz)
Power gain

(-/c = 1 mA; -VCB = 1 V; f = 800 MHz;
flL = 500 Q)

Interference voltage 1 '

(-/c = 1 mA; -VCb = 1 V; fM = 200 MHz;
R9 = 75 Q)

CcBO

NF
NF

Jpb

Vint1%

1.6

0.55

2.9

4.2

16

230

GHz
pF

dB
dB

dB

mV

Total perm, power dissipation
versus temperature

mW Ptot = MT)

300

200

Perm, pulse load r
thjsB

D = parameter RthjsB
Mr)

KM

*thJA \ ^thJS B

ik

s

50 100 150 »C

*" Jamb; fSB

10" S

D ^nt 1% is the rms value of half the EMF of a 1 00% sine modulated TV carrier with Rg = 75 Q, which causes 1% AM
on the useful carrier.
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NPN Silicon Planar Transistor BF599

BF 599 is an epitaxial NPN silicon planar transistor in TO 236 plastic package (23 A 3

DIN 41 869). The transistor is outstanding for its low reverse transfer capacitance and

is particularly suitable for use in uncontrolled VHF amplifier stages in common emitter

configurations for film circuits. The transistor is marked by the code letters "NB".

Type Mark Ordering code

BF599 NB Q62702-F550

1 ± 0,05 1 ± 0,05

jjlLi B

*
0,4 ±0,03

"3-0,15"

0,1 ± 0,015

± t
0.1.-0,25

1.2-o.iT"

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 25 V
Collector-base voltage Vcbo 40 V
Base-emitter voltage Vebo 4 V
Collector current 'c 25 mA
Base current h 2 mA
Junction temperature Tj 125 °C

Storage temperature range Tstg -55 to +125 °C

Total power dissipation (TSb = 65 °C) Ptot 150 mW

Thermal resistance

Junction to ambient air ftthJA <500 K/W
Junction to substrate back 1 '

flthJSB <400 K/W

1) Ceramic substrate 0.7 mm; 2.5 cmz area

575



BF599

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCB = 40V)
DC current gain

(VCE=10V;/c = 7mA)
Base-emitter voltage

(VCE=10V;/c = 7mA)

^CBO

Vbe

<100

85(>38)

0.78

nA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 10V;/c = 5mA;f= 100 MHz) fT
Reverse transfer capacitance

(Vce=10V;/c =1 mA;f=1 MHz) -C
Obtainable power gain

(

V

CE = 1 V; Ic = 7 mA; f = 35 MHz) Gpe opt
1

Small signal short circuit forward transfer admittance

(/c = 7 mA, Vce = 1 V; f = 35 MHz) |/2 ie|

12e

550

0.35

43

200

MHz

pF

dB

mS

Total perm, power dissipation

versus temperature
mW Ptot = f(T)

200

150

100

50

\ ,

> V

>
Rt hJA '

, V*
thJSE

\ \^

; L

\ V
o
v
\
N
I
>
V

50

D GD
.

|y 2i.l
2

4gne' 9 22

KM) 150 °C

*"7amb;%

Perm, pulse load r thjsB _
D = parameter RthjsB

~~ MO

10"7 10'
6

10'
5

10* 10
3

10'
2

10'
1

10° s

p~t
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PNP Silicon Planar Transistor BF 606 A

BF 606 A is an epitaxial PNP silicon planar transistor in TO 92 plastic package (10 A 3 DIN

41 868). The transistor is intended for use in VHF oscillator stages, and in particular for the

driving of MOS mixer stages.

Type

BF 606 A

Ordering code

Q62702-F535

2,5max.

I.4«0.4
"1

-14,1 5,2

BEC

1*.

J

^~1

5,2
-0.2

Approx. weight 0.25 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage -Vceo 30 V
Collector-base voltage -VCBO 40 V

Emitter-base voltage -Vebo 4 V
Collector current -k 25 mA
Emitter current -h 30 mA
Junction temperature *l

150 °C

Storage temperature range ^stg -55 to +150 °C

Total power dissipation (Tamb = 45 °C) Ptot 300 mW

Thermal resistance

Junction to ambient air flthJA £350 I K/W
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BF 606 A

Static characteristics (Tamb
= 25 °C)

Collector cutoff current

(-Vcbo = 20V)
Collector-emitter breakdown voltage
(-/c = 2 mA)
Collector-base breakdown voltage
(-/c =10iiA)
Emitter-base breakdown voltage
(-/E =10>iA)
DC current gain

(-/c =1 mA;-VcE = 10V)

~A:bo <60 nA

~V(BR)CEO >30 V

~V{BR)CB0 >40 V

~V(BR)EBO >4 V

hFE >30 -

Dynamic characteristics (7amb = 25 °C)

Transition frequency
(-/c = 5 mA; -Vce = 10 V;f= 100 MHz)
Reverse transfer capacitance

(-VCE=10V;f=1 MHz)
Reverse transfer capacitance

(-VCE = 1 V; -Ic = 1 mA; f = 1 MHz)

h 650 MHz

-Cl2b 0.35 pF

~Ci2e <0.85 pF
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NPN Silicon Planar Transistor BF622

BF 622 is an epitaxial NPN silicon planar transistor in SOT 89 plastic package as complemen-

tary type to BF 623.

It is particularly suitable for video B output stages in thin and thick film circuits. The

transistor is marked with the code letters "DA".

Type Mark Ordering code

BF622 DA Q62702-F568

1,6mi

FN

O.Wmax

4,6mox

1,8max

/ s

C

0,48max Q,53max

1,5 I—
—3,0-*

Approx. weight 0.1 g Dimensions in mm

IHH

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (TSb = 60°C) 1)

VCBO 250 V
VCEO 250 V
VeBO 5 V
h 20 mA
ICM 100 mA
7j 150 °C

^stg -65 to+150 °C

Ptot 2 W

Thermal resistance

Junction to substrate back

(Ceramic substrate 0.7 mm; 2.5 cm2
area) MhJSB 45 I K/W

1 ) 7SB
= temperature of the substrate back below the transistor. In case of cementing the substrate on a heat sink,

7SB equals the heat sink temperature.
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BF622

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cutoff current

(VCB = 200 V)

Collector cutoff current

(Abe = 10 kQ,VCE = 200 V; T
{

= 150°C)
Emitter cutoff current

(Veb = 5 V)

Collector-emitter saturation voltage

(/c = 25mA;7j = 150°C)
DC current gain

(/c = 25 mA; VCE = 20 V)

^(BR)CBO

V(BR)CE0

^(BR)EBO

>250
>250
>5

V
V
V

A:bo <100 nA

A:er <50 \lA

4bo <10 \iA

^CEsatRF 20 V

hFE >50 -

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(Vce=10V;/c = 10 mA)
Reverse transfer capacitance

(VCB = 30V)
Feedback time constant

(VCB = 20 V; -/
E = 1 mA; f = 1 0.7 MHz)

h

~Ci2e

rbV Cbb'

>60

<1.6

<70

MHz

PF

ps

Total perm, power dissipation

versus temperature
WPta, = f<7sB)

2

VfyhJSB-« K/W

V
\

\
\

\
50 100 150 °C

*"7sB

j<^
Perm, pulse load rthjaB = f (t)

y/ v = parameter

10"

10"6 10
s

10"
4

10"
3

10"
2

10"
1

10° s

+~t
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PIMP Silicon Planar Transistor BF623

BF 623 is an epitaxial PNP silicon planar transistor in SOT 89 plastic package and is the

complementary type to BF 622.

It is particularly suitable for video B output stages in thin and thick film circuits. The

transistor is marked with the code letters "DB".

Type Mark Ordering code

BF623 DB Q62702-F567

1,6maxh

—

4-

0,48max Q,53:max

1,5 U—
-3.C

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (TSB = 60°C) 1)

-VcBO 250 V
-VCEO 250 V

~^EBO 5 V
-k 20 mA
-/cm 100 mA
Tj 150 °C

^stg -65 to +150 °C

Ptot 2 W

Thermal resistance

Junction to substrate back

(Ceramic substrate 0.7 mm; 2.5 cm2
area) *thJSB I

45 K/W

1) 7SB
= temperature of the substrate back below the transistor. In case of cementing the substrate on a heat

sink, rSB equals the heat sink temperature.
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BF623

Static characteristics {Tamb = 25 °C)

Collector-base breakdown voltage ~^(BR)CBO >250 V
Collector-emitter breakdown voltage ~V(BR)CEO >250 V
Emitter-base breakdown voltage ~^(BR)EBO >5 V
Collector cutoff current

(-VCB = 200V) _
7cbo <100 nA

Collector cutoff current

(RBE = 10 kfl, -Vce = 200 V; Tj = 1 50X) ~^CER <50 \iA

Emitter cutoff current

(-\/be = 5V) ~^EBO <10 \iA

Collector-emitter saturation voltage

(-/c = 25 mA; Tj = 150°C) "^CEsatRF 20 V
DC current gain

(-/c = 25 mA; -VCe = 20 V) hfB >50 -.

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VcE = 10V;-/c =10mA)
Reverse transfer capacitance

(-Vcb = 30V)
Feedback time constant

(-VCB = 20 V; 7E = 1 mA; f = 1 0.7 MHz)

h

~Ci2e

to' Cbb'

>60

<1.6

<70

MHz

pF

ps

Total perm, power dissipation

versus temperature
WPtot'MTsB)

Y?thJSB-«>K/W

\\
\
\

\
50 100 150 °C

_K_ Permissible pulse load rthjse = f (t)

W v = parameter

10
2

10' 6 10'
5

10~
4

10'
3

10'
2

10"
1

10° s—»~t
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PNP Silicon Planar Transistor BF660

BF 660 is an epitaxial PNP silicon planar transistor in TO 236 plastic package (23 A 3 DIN

41 869). The transistor is intended for use in VHF oscillator stages and in particular for

driving MOS FET mixer stages as well as for uncontrolled VHF amplifier stages in film

circuits. The transistor is marked on its package with the code letters "LE".

Type Mark Ordering code

BF660 LE Q62702-F549

1*0,051 ±0,05

*
0,4 ±0,03

"3-0,15"

0,1*0,015

gm lit.

T-" CM r
0.1..0.25

i.2-ojr

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Junction temperature

Storage temperature range

Total power dissipation (TSb = 65 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

-VCEO
-VcBO
-Vebo

-k

30
40
4
25

V
V
V
mA

-h 30 mA
7j 125 °C

Tstg

Ptot

-55 to +125
150

°C

mW

flthJA

RthJSB

<500
<400

K/W
K/W

1) Ceramic substrate 0.7 mm; 2.5 cm4 area
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BF660

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage
(-/c =10nA) ~V(BR)CBO >40 V
Collector-emitter breakdown voltage
(-/c = 2 mA) ~V(BR)CE0 >30 V
Emitter-base breakdown voltage
(-/E =10*iA) -

^(BR)EBO >4 V
Collector cutoff current

(-VCB = 20V) -
^CBO <50 nA

DC current gain

(-/c = 3 mA; -Vce = 10 V) A»FE >30 -

Dynamic characteristics {Tamb = 25 °C)

Transition frequency
(-/c = 5 mA; -VCE = 1 V; f = 1 00 MHz)
Reverse transfer capacitance

(-VCE = 10 V; -Ic = 1 mA; f = 1 MHz)

h

~Ci2e

650

0.65

MHz

PF

Total perm, power dissipation

versus temperature

"WPtot^m
200

150

Permissible pulse load p'hJSB = f(t)

D= parameter M,hJbB

WO

50

L

\ L

>
v
>

*t |>JA '
L V*

HiJSb

\ \
^

; L

\ V1

o
\1
\
\
I
i
\

50 100 150 °C

*• Jamb; TSB

10"7 10'* 10
5

10'
4

10'
3

10'
2

10"
1

10° s

-t

584



PNP Silicon Planar Transistor BF767

BF 767 is a PNP silicon planar transistor including passivated surface in TO 236 plastic

package (23 A 3 DIN 41869). The transistor is particularly suitable for use in low-noise,

gain-controlled VHF and UHF input stages for film circuits. The transistor is marked

on its package with the code letters "LG".

Type Mark Ordering code

BF767 LG Q62702-F553

1*0,051 ±0,05

^Ej B

*
0,4 ±0,03

0,1 0,015

3f
± r

0,1.-0,25

_ 3
-0,15 ^ 1,2-0,35

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 65 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

-VcEO 30 V
-VCBO 30 V
-Vebo 3 V
-'c 20 mA
-h 5 mA
Tj 125 °C

^stg -55 to +125 °C

Ptot 200 mW

RthJA <500 K/W
flthJSB <400 K/W

1) Ceramic substrate 0.7 mm; 2.5 cmz area
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BF767

Static characteristics (Tamb = 25 °C)

Collector cutoff current (-Vcbo = 1 5 V)

DC current gain (-VCE = 1 V; -Ic = 3 mA)
Emitter cutoff current (-/c = 0; -VEB = 3 V)

~^CB0

>>FE

~^EB0

<100
60(>15)
<10

nA

mA

Dynamic characteristics (7amb = 25 °C)

Transition frequency
(-/c = 3 mA; -VCE = 1 V; f = 1 00 MHz)
Collector-base capacitance

(-VCB = 10V;f= 1 MHz)
Power gain

(-/c = 3 mA; -VCB = 1 V; f = 800 MHz,
RL = 500 Q)

Collector current 1 )

(f = 800 MHz, Vcc = 1 2 V, Rc = 1 kQ
/?
g
= 60 Q, RL = 500 Q)

Noise figure (-/c = 3 mA; -VCb = 10 V; R
g
= 60 Q

f = 800 MHz)
(f = 200 MHz)

CcBO

Gpb

NF
NF

950

0.32

13

3.7

2.9

MHz

PF

dB

mA

dB
dB

for 30 dB regulation to minor values

Total perm, power dissipation

versus temperature
mW PW = MT)

300

200

100

V*
hJk \iL SB

50 100 150 °C

' ^amb; ^SB
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PNP Silicon RF Transistors BF847
BF848
BF849

for video and AF output stages

BF 847, BF 848, and BF 849 are epitaxial PNP silicon planar transistors in plastic package

similar to TO 202. The collector is conductively connected to the metallic mounting area

of the transistor. The transistors are especially designed for use in video output stages of

TV receivers, for AF output stages of high operating voltage and as driver transistors in

horizontal deflection circuits.

Type

BF847
BF848
BF849

Ordering code

Q62702-F662
Q62702-F663
Q62702-F664 2,2 '0,2

li_i.

^
Jto.i I— -*):

-13,2=1

Approx. weight 15 g

i

Dimensions in mm

1
8,5*0.1 |—1

I— 13,2*0.1 -*) 8,5*0.1 |— -*L

Available upon request also with bent

fixing plate.

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb.S25°C)

(TCase ^100°C)

Thermal resistance

Junction to ambient air

Junction to case

BF847 BF848 BF849

-VCBO 160 270 300 V
-VcEO 160 250 300 V
-Vebo 5 5 5 V

-k 100 100 100 mA
-h 50 50 50 mA
-4cm 300 300 300 mA
Tj 150 150 150 °C

^stg -55 to +150 °C

Ptot 1.8 1.8 1.8 W
Ptot 2.5 2.5 2.5 W

RthJA

ftthJC

^70
^20

^70
^20

^70
^20

K/W
K/W
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BF847
BF848
BF849

Static characteristics (Tamb
= 25 °C)

Collector-base breakdown
voltage {Iq = 1 00 \iA)

Collector-emitter breakdown
voltage (/c = 10 mA)

Emitter-base breakdown
voltage (/c = 1 00 \iA)

Collector cutoff current

(Vcb = 100V)
(Vqb = 200 V)

(VCB = 250 V)

Em itter cutoff cu rrent

(Vebo = 3V)
Collector-emitter saturation

voltage (Ic = 30 mA;
/B = 6 mA)
DC current gain

(/c = 30mA;VcE = 10V)

5°C) BF847 BF848 BF849

~^(BR)CBO <160 <250 <300 V

~V(BR)CEO <160 <250 <300 V

~V(BR)EBO >5 >5 >5 V

-/CBO

-/CBO

-/CBO

<50
<50

<50

nA
nA
nA

-Jebo <50 <50 <50 nA

"VcEsat <1 <1 <1 V

flFE >25 >25 >25 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Vce
= 10 V;

/c = 15mA;f=20MHz) fT 90 90 90 m
Reverse transfer capacitance

(VCE = 30 V; f = 1 MHz;
/c = 1 mA) ~Cl2e 4.2 42 4.2 pF
Output capacitance

(Vcb = 30 V; f = 1 MHz; h = 0) C22e 5.5 5.5 5.5 pF
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BF847
BF848
BF849

Total perm, power dissipation

versus temperature

W Ptot = M71

3

Permissible operating range

h = HVcz); Tease = 100°C: D =

1*
A

:::::::::!::::
l^thJC

i_

"^ \
S ^thJA \

^Sj \
^ J
S i

\ \
\ 1

^ f

5
50 100 150 °C

- T

Permissible pulse load

10' 6 10'
5

lO'
4

10'
3

10'
2

10'
1

10° 10
1
s

»- X

Characteristic curves for:

Collector current Iq = f (Vbe)

Output characteristics Ic = f (Vce)

Base current Ib = f {Ic) and

Transition frequency fj = f\Ic)

similar to those of BF 857, 858, 859
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NPN Silicon RF Transistors BF857
BF858
BF859

for video and AF output stages

BF 857, BF 858, and BF 859 are epitaxial NPN silicon planar transistors in a plastic

package similar to TO 202. The collector is conductively connected to the metallic mounting
area of the transistor. The transistors are especially designed for use in video output

stages of TV receivers, for AF output stages of high operating voltage, and as driver

transistors in horizontal deflection circuits.

Type

BF857
BF858
BF859

Ordering code

Q62702-F623
Q62702-F624
Q62702-F625

lii.

-13.2*1

Approx weight 1 5 g

i

21,7*0.2—
Dimensions in mm

T
^=f

a

h
— 13,2*0,1-^8,5*0,1 h- -J k-

3.8*0^

Available upon request also with bent

fixing plate.

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation

(7amb ^25°C)

(Tease ^ 1 00 °C)

BF857 BF858 BF859

VCBO 160 270 300 V
VicEO 160 250 300 V
^EBO 5 5 5 V
k 100 100 100 mA
h 50 50 50 mA
/cm 300 300 300 mA
7j 150 150 150 °C

Tstg -55 to +150 °C

Ptot 1.8 1.8 1.8 W
Ptot 2.5 2.5 2.5 W

Thermal resistance

Junction to ambient air ftthJA I ^70 I ^70 I ^70
I K/W

Junction to case ftthJC I ^20 I ^20 I ^20
I K/W
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BF857
BF858
BF859

Static characteristics (Tamb
= 25 °C)

Collector-base breakdown
voltage Uc = 1 00 mA)

Collector-emitter breakdown

voltage (7C = 1 ° mA)
Emitter-base breakdown

voltage (7E = 1 00 \iA)

Collector cutoff current

(VCB = 100V)
(VCB = 200 V)

(VCB = 250 V)

Emitter cutoff current

(VEB0 = 3 V)

Collector-emitter saturation

voltage (Iq = 30 mA;
/B = 6 mA)
DC current gain

(/c = 30 mA; Vce = 10 V)

)°C) BF857 BF858 BF859

V(BR)CBO <160 <250 <300 V

V(BR)CEO <160 <250 <300 V

V(BR)EBO >5 >5 >5 V

^CBO

4cbo

A:bo

<50
<50

<50

nA
nA
nA

^EBO <50 <50 <50 nA

VcEsat <1 <1 <1 V

r»FE >25 >25 >25 -

Dynamic characteristics (Tamb = 25°C)

Transition frequency

(vcE = 10V;/C = 15 mA;
f = 20 MHz) h 90 90 90 MHz
Reverse transfer capacitance

(VCE = 30 V; f = 1 MHz; "Ci2e 4.2 4.2 4.2 pF

Ic = 1 mA)
Output capacitance

(VCB = 30 V; f = 1 MHz;
/E = o) C22e 5.5 5.5 5.5 pF
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BF857
BF858
BF859

Total perm, power dissipation

versus temperature

W Ptot = M7)

3

A

*t hJC

#thJA

mA
10
3

10
2

Itf

10°

Permissible operating range

h = fiVa;); T^se = 100°C; D =

—
1|

— 1-[)

"tJ
Tt

m:.1
S0.001

10"
| s

IUU

V 1
-0,01

1

"'IT Nv—hnr
1

1

s^O ill
Tt N V OjOSlJ

Si-'

iojy

"IT
-IX W

II

I 1

50 100 150 °C

*- T

10
1

30

12,3

8.5

5.5

4.95

4,2

B

10
2

10
3 V

Permissible pulse load

4^= fix)H thJC

10' 6 10'
5 10'4 10'

3
10'

2
10"

1
10° 10

1
s

»- T
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BF857
BF858
BF859

Collector current Iq - f (Vbe)

VCE = 10 V; Tease
= parameter

mA BF 857, BF 858. BF 859

'case =60 C| 25°C

r-10"
I

I

I

'

) / /

I£
'

Output characteristics lz = f (Vce)

/b
= parameter

mA BF 857. BF 858, BF 859

|3500Mi7 /
/

ft
3000 p / /*.

2500 pA#/ #,
2000pA^h/

1

V /
800pA

400 pa

/B=200pA

f̂

0,5 1.0V—*lfc
10 20 30 40 50V—^Vce

Base current IB = f (7C )

VCE = 10 V; Tease = parameter

pA
BF 857. BF 858. BF 859

500

400

300

200

100

Tcase=1

?5T
;

Transition frequency fj = f (Ic)

VCE = 10 V; f = 20 MHz

100

BF 857, BF 858, BF 859

"""i CE=10 /

10 20 30mA 10 20 30 40mA

-*/c
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NPN Silicon Planar Transistors BF869
BF871

BF 869 and BF 871 are epitaxial NPN silicon planar transistors in a plastic package
similar to TO 202.

The collector is conductively connected to the metallic mounting area of the transistor.

The transistor are especially designed for use in video B output stages of TV receivers and
for AF output stages of high operating voltage.

Complementary types for BF 869: BF 870 and for BF 871 : BF 872.

Type

BF869
BF871

Ordering code

Q62702-F592
Q62702-F593

38*0,2

Available upon request also with bent
fixing plate.

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (7case ^ 1 10°C)

Total power dissipation (Tamb - 25 °C)

Thermal resistance

Junction to ambient air 1 '

Junction to case

VcBO 250 300 V
VCEO 250 - V
VCER - 300 V
^EBO 5 5 V
'c 30 30 mA
^CM 100 100 mA
7] 150 150 °C

^stg -65 to +150 -65 to +150 °C

Ptot 1.6 1.6 W
Ptot 1.6 1.6 W

flthJA

flthJC

£70
£25

£70
£25

K/W
K/W

1) For fixing the transistors with max. 4 mm long leads on PCBs with a 10 mm2
large copper area for the

collector terminal.
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BF869
BF871

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Collector-emitter breakdown voltage

(flBE = 2.7 kQ)

Emitter-base breakdown voltage

Collector cutoff current

(Vcbo = 200 V)

Collector cutoff current

(RBE = 2.7 kQ, VCE = 200 V, Tj = 1 50 °C)

Emitter cutoff current (Vebo = 5 V)

Collector-emitter saturation voltage

(/c = 25mA;T| = 150°C)

DC current gain (Ic = 25 mA; VCE = 20 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (VCe = 10 V; k = 10 mA )

Reverse transfer capacitance (Vcb = 30 V)

Feedback time constant

(VCb = 20 V; -/
E = 1 mA; f = 1 0.7 MHz)

BF869 BF871

V(BR)CBO

V(BR)CEO

V(BR)CER

>250
>250

>300

300

V
V
V

V(BR)EBO >5 >5 V

^CBO £10 £10 nA

fcER

^EBO

£10
£10

£10
£10

|j.A

VcEsat RF

»FE

20
£50

20
£40

V

"~Ci2e

''bb' Cb'c

£60
£2

£90

£60
£2

£90

MHz
pF

ps

Total perm, power dissipation

versus temperature

W Pw-f(T)
2

TOT

1,0

0,5

~\
.

\ Y
K T

V"thJA V?thJC
> ,

^ r
^ T
"^. j
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BF869
BF871

Permissible operating range Ic = f (Vce)

7^se ^110°C,d = 0.01

mA
10

2

10P

10'

ffl
S0.03

0,05i

0.1 i |T

too (it

DCttf

'* ®>

$
i
>

I

:S
1 II

III

w
9

6,4

76
3.6

2.9

2.4

2

1.6

10P 10
1

10
2

10
3
V

Vci

DC current gain hFE = f (7C )

VCE = 10 V; Tease = 25X

10
2

m1

in»

10* 10" 1 10" 10
1

10' mA

^/c

mA

Collector current 7C = f (

V

BE )

VCE = 10 V; Tease = 25 °C

pi/
10

1

f*—

10° 4
4-

1(J
1

I

H
/

/

m-2 /

Transition frequency fy = f (7c)

VCE = 10 V; r^e = 25X
MHz
I3U

II
II

i
/1 \

/
'

\
/
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1

n II

0,5 1 V 10"1 10° 10
1

10
2 mA
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PNP Silicon Planar Transistors BF870
BF872

BF 870 and BF 872 are epitaxial PNP silicon planar transistors in a plastic package

similar to TO 202.

The collector is conductively connected to the metallic mounting area of the transistor.

The transistor are especially designed for use in video output stages of TV receivers and

for AF output stages of high operating voltage.

Complementary types for BF 870: BF 869 and for BF 872: BF 871

.

I.

Type

BF870
BF872

Ordering code

Q62702-F602
Q62702-F603

-13,2 »i

Approx. weight 1 5 g

21,7 ± 0.2

Dimensions in mm

— 13,2*oii -HPC8,5*0.1 I*- J

k

3,8*0.2

Available upon request also with bent

fixing plate

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (Tcase £ 1 10°C)

Total power dissipation (Tamb £ 25 C
C)

BF870 BF872

-Vcbo 250 300 V
-VcEO 250 - V
-VicER

- 300 V
-Vebo 5 5 V

-'c 30 30 mA
~hM 100 100 mA
7) 150 150 °C

^stg -65 to +150 -65 to +150 °C

Ptot 1.6 1.6 W
Ptot 1.6 1.6 W

Thermal resistance

Junction to ambient air
1)

Junction to case

ftthJA

RthJC

£70
£25

£70
£25

K/W
K/W

1) For fixing the transistors with max. 4 mm long leads on PCBs with a 10 mm large copper area for the

collector terminal.
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BF870
BF872

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Collector-emitter breakdown voltage

(Abe = 2.7 kG)

Emitter-base breakdown voltage

Collector cutoff current (-VCbo = 200 V)

Collector cutoff current

(Rbe = 2.7 kQ, -VCE = 200 V, T, = 1 50°C)

Emitter cutoff current (-Vebo = 5 V)

Collector-emitter saturation voltage

(-/c =25mA, rj = 150°C)

DC current gain {-Ic = 25 mA; -VCe = 20 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VC£ = 10V;-/C = 10 mA)
Reverse transfer capacitance (-Vcb = 30 V)

Feedback time constant

(-VCB = 20 V; IE = 1 mA; f = 1 0.7 MHz)

BF870 BF872

-
V(BR)CB0

~^(BR)CEO

V(BR)CER

>250
>250

>300

300

V
V
V

-
V(BR)EBO

~A;bo

>5
^10

>5
^10

V
nA

~A;er

~^ebo

^10
^10

i10
^10

|j,A

HA

"VcEsatRF

/»FE

20
^50

20
^40

V

't

~Ci2e

*"bb* cb'c

2s60

S2

^90

^60
^2

^90

MHz
PF

ps

Total perm, power dissipation

versus temperature

wptot
= nT)

2

Permissible pulse load

Zihjc = f c^ ;
q = parameter

1.5

1,0

0,5

\J •A ^thJC
'I

50 100 150 °C

**T

iff
6

io
5

io
4

1a
3

kj* 10
1

io° itfs

»-T
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BF870
BF872

mA
10

2

Permissible operating range

'C = f (VCE); ^case = S110X; = 0.01

DC current gain hFE = f (7C)

-VCE = 10 V; r^se = 25 "C

-h

4

10'

10°

10'

III I II =f
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r

s0,03

0.051
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0.2

,S
ffl

II

u 'l:S J

^
"IT 100 ttt

DCHf
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]| th

:

S
:: -ill

II HI

II n
J If

w
9

6A

7.6
3.6

2.9

2A
2.

1.6

10° 10
1

10
2

10
3
V—— v«

k

IU

m2

10
1

Art

10"2 10"1 10° 10
1

10
2 mA

mA

Collector current Iq = f (Vbe)

-VCE = 10V;7casB = 25°C

IU

10
1

10°

-

w"
1

i«-2

0.5 1.0 1,5 V

— Vbe

MHz

Transition frequency fj = f (Iq)

-VCE = 10 V; Tease = 25X

3U
I

100

y

/

50

10' 1

.
10° 10

1

10
2 mA

»-/r
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PNP Silicon Planar Transistor BF926

BF 926 is an epitaxial PNP silicon planar transistor in TO 92 plastic package (10 A 3 DIN
41868). The transistor is intended for use in VHF oscillator stages, in particular for

driving MOS mixer stages.

Type

BF926

Ordering code

Q62702-F 678
0,4-0,4

-14,1

2,5max.

3t

^-u 1
-

BEC

Approx. weight 0.25 g

.iw

°'
-0,2

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Emitter current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 45 °C)

Thermal resistance

Junction to ambient air

-Vceo

-Vcbo
-Vebo

-h
-h

'stg

Ptot

RthJA

30
40
4
25
30
150
-55 to +150
300

<350

V
V
V
mA
mA
°C

°C

mW

K/W
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BF926

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcb = 20V)
Collector-emitter breakdown voltage

(-/c = 2 mA)
Collector-base breakdown voltage

(-/c =10nA)
Emitter-base breakdown voltage

(-/E =10nA)
DC current gain

(-Jc = 1 mA;-VCE = 10 V)

~^CBO <60 nA

-VcEO >30 V

-VcBO >40 V

-Vebo >4 V

hn 80(>30) -

Dynamic characteristics (Tamb - 25 °C)

Transition frequency

(-/c = 5 mA; -VCE = 1 V; f = 1 00 MHz)

Reverse transfer capacitance

(-yCB = 1 V; -Ic = 5 mA; f = 1 MHz)

Output capacitance

(-/E = 0; -VCb = 1 V; f = 1 MHz)

Input capacitance

(-VEB0 = 0.15V;NF=1 MHz)

fr 600 MHz

~Ci2e 0.6 PF

Cob 0.8 pF

Cebo 2 PF
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PNP Silicon Planar Transistor BF939

BF 939 is a PNP silicon RF planar transistor in TO 92 plastic package (DIN 41868). The
transistor is particularly suitable for controllable VHF input stages in TV tuners.

Type

BF939

Ordering code

Q62702-F 528

2.5 max. EBC

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector current

Base current

Storage temperature range

Junction temperature

Total power dissipation (Tamb = 60 °C)

Thermal resistance

Juncition to ambient air

-VCEO 30 V
-VCBO 30 V
-VebO 3 V
-k 20 mA
~h 2 mA
Tstg -55 to +150 °C

T, 150 °C

Ptot 350 mW

flthJA <500
I K/W
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BF939

Static characteristics (Tamb = 25 °C)

(-Vce = 20V;-VBe = 0)

DC current gain

(-/c = 2mA;-VCE=10V)
(-

J

c = 7 mA; -VCe = 5 V)

-I<CES

r>FE

/1FE

<100

50(>30)
(>10)

nA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 2 mA; -VCE = 1 V; f = 1 00 MHz)

Reverse transfer capacitance

(-/c = 1 mA;-VcE = 10V)

Noise figure

(-/c = 2 mA; -VCE = 10 V;

f = 200 MHz; Rg = 60 Q)

Power gain

(-/c = 2 mA; -Vce = 1 V; f = 200 MHz;

RL
= 1 kQ; Rg = 60 Q)

Control range of power gain

(_ycc = 1 2 V; Rcc = 1 kQ; f = 200 MHz;

/G ^ 9 mA)
Min. interference voltage 1

>

(f = 200 MHz; -/c = 2 mA)

h

Ci2e

NF

Gpb

Gpb

Vint 1%

750

0.63

16

>35

12

MHz

pF

dB

dB

dB

mV

1) Vint 1% is the rms value of half the EMF of a 100% sine modulated TV carrier with fig = 75 Q, which causes 1% AM
on the useful carrier.
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NPN Silicon Planar RF Transistor BF959

BF 959 is an NPN silicon planar transistor in TO 92 plastic package (10 A 3 DIN 41868).
The transistor is particularly suitable for use as IF input amplifier in connection with an
surface aconstic wave filter as well as for general applications in linear amplifier stages
throughout the VHF range with high signal levels.

Type

BF959

Ordering code

Q62702-F 640

2,5 max.

0A*0,4
(

=4

-14,1 45.2

,

i~

-1 - -0,2

Approx. weight 0.25 g

BEC

-0,2

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Base-emitter voltage

Collector peak current

Base peak current

Junction temperature

Storage temperature range

Total power dissipation

(Tamb £25°C,VcE^15V)

Thermal resistance

Junction to ambient air

VCEO 20 V
VCES 30 V
VCBO 30 V
Vebo 3 V
4CM 100 mA
-*BM 30 mA
Tj 150 °C

Tstg -55 to +150 °C

Ptot 500 mW

ftthJA ^250 K/W
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BF959

Static characteristics (Tamb
= 25 °C)

Collector cutoff current

(VCB = 20V)
Collector-emitter breakdown voltage

(7C = 10 mA)
Collector-base breakdown voltage

(7C =10^A)
Emitter-base breakdown voltage

(7E = 10^A)
DC current gain

(7C = 5 mA; VCE = 1 V)

(7C = 20 mA; VCe = 10 V)

Base-emitter forward voltage

(7C = 20 mA; VCE = 10 V)

Collector-emitter saturation voltage

(7C = 30 mA; 7B = 2 mA)
Base-emitter saturation voltage

(7C = 30 mA; 7B = 2 mA)

^CBO ^100 nA

^(BR)ECO ^20 V

V(BR)CB0 £30 V

V(BR)EB0 £3 V

Ife

&FE

£35
85 (>40)

-

Vbe 0.75 V

ViCEsat ^1 V

V^BEsat ^0.95 V

Dynamic characteristics (7"amb = 25 °C)

Small signal current gain

(7C = 20 mA; VCe = 1 V) hfe

Transition frequency

(7C = 20 mA; VCE = 1 V; f = 1 00 MHz) fj

(7C = 30 mA; VCe = 5 V; f = 1 00 MHz) h
Output capacitance

(VCb = 1 V; 7E = 0; f = 1 MHz) C b

Reverse transfer capacitance

(7C = 1 mA;VCE = 10 V; f = 1 MHz) Ci 2e

Noise figure

(7C = 5 mA; Vce = 10 V; f = 200 MHz; Rg = 60 Q) NF

(7C = 20 mA; VCE = 1 V; f = 200 MHz; Rg = 60 Q) NF

Short-circuit output admittance

(7C = 20 mA; VCe = 1 V; f = 35 MHz) 922e

90

1100£ 700 MHz
£600 MHz

0.9 pF

0.8 pF

3 dB
4.5 dB

0.06 mS
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BF959

Total perm, power dissipation

versus temperature
FTlW Ptot-MTamb)

ovu

500

400

300

200

100

n

MHz
1200

1000

800

600

400

200

Transition frequency fT = f (/c)

f = 100 MHz; VCE = parameter

10V

YHli := 2V 5V

50 100 150 °C 10 20 30 40 50 mA

*h

mS
500

Short-circuit forward transfer

admittance |y2ie| = ' Uc). ' = 35 MHz

1/21.1

400

300

200

100

'\l CE = 5V to 10 \/

10 20 30 40 50 mA

*h

Reverse transfer capacitance
PF Cm = f (Vfce);

/

c = 1 mA; f = 1 MHz

f«.

1.3

1,0

0,5

n

10 20 mA

- V CB
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MOS Field Effect Transistor BF960

BF 960 is an ion-implanted dual gate N-channel MOS field effect transistor of the

depletion type with integrated gate-protection diodes in a plastic package similar to TO 1 20,

(50 B4 DIN 41 867). The source lead is internally connected with the substrate.

The BF 960 tetrode is particularly suitable for use in TV UHF input stages and mixers as well

as for universal applications throughout the frequency range between 200 MHz and 1 GHz.

Type Ordering code

BF960 Q62702-F499

Circuit diagram

Approx. weight 0.35 g

Dimensions in mm

2,5*0,2

Maximum ratings

Drain-source voltage

Drain current

Gate 1/gate 2-source peak current

Storage temperature range

Channel temperature

Total power dissipation (Tamb £ 60 °C)

VDs 20 V
h 30 mA
^GI^SM 10 mA
^stg -55 to +150 °C

Tch 150 °C

''tot 200 mW

Thermal resistance

Channel to ambient flthA £450 I K/W
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BF960

Static characteristics (Tamb = 25 °C)

Drain-source breakdown voltage

(/D = 1 nA; -VG1S = -VG2S = 4 V)

Gate 1 source breakdown voltage

(±/G1s = 1 mA; VG2s = ^ds = 0)

Gate 2 source breakdown voltage

(±/G2S = 1 mA; VG1S = VDS = 0)

Gate 1 leakage current

(±VG1s = 5V;VG2s = VDS = 0)

Gate 2 leakage current

(±VG2s = 5V;Vg1s = Vds = 0)

Drain current

(VDS = 1 5 V; VG1S = 0; VG2S = 4 V)

Gate 1 source pinch-off voltage

(VDS = 1 5 V; VG2S = 4 V; /D = 20 jiA)

Gate 2 source pinch-off voltage

(Vbs = 1 5 V; VG1S = 0; /D = 20 nA)

V(BR)DS ^20 V

i^BRJGISS 6 to 20 V

iVfBR^SS 6 to 20 V

i^GISS <50 nA

i^ss <50 nA

^DSS 2 to 20 mA

_VG1S(p) ^2.7 V

~^G2S(p) ^2.7 V
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BF960

Dynamic characteristics (Tamb = 25 °C)

Forward transadmittance

(VDS = 1 5 V; 7D = 7 mA; VG2s = 4 V; f = 1 kH)

Gate 1 input capacitance

(VDS = 15V;/D = 7mA; VG2s = 4V;f= 1 MHz)
Gate 2 input capacitance

(VDS = 1 5 V; 7D = 7 mA; VG2S = 4V;f=1 MHz)
Reverse transfer capacitance *)

(VDS = 1 5 V; /D = 7 mA; VG2S = 4 V; f = 1 MHz)
Output capacitance

(VDs = 1 5 V; 7D = 7 mA; VG2s = 4 V; f = 1 MHz)
Power gain

(VDS = 1 5 V; /D = 7 mA)
at f = 200 MHz; GG = 2 mS; GL = 0.5 mS
at f = 800 MHz; GG = 2 mS; GL =1mS
Noise figure

(VDS = 1 5 V; 7D = 7 mA; gG = 2 mS)
at f = 200 MHz
at f = 800 MHz
Control range

(Vps = 1 5 V; VG2 = 4 to -2 V; f = 800 MHz)
Mixer gain

(VDS = 1 5 V; VG2 = 4 V; f = 800 MHz;
f|F = 36MHz;2Af| F = 5MHz;
Vosc .

= 800 mV)

9fs

Cglss

Cg2sS

Cdg1

Cdss

Gps
Gps

NF
NF

AG,ps

'psc

12 (9.5 to 18)

1.8 (1.3 to 2.3)

1

25 (<35)

0.8 (0.65 to 1 .2)

23
16.5 (13 to 20)

1.6(<2.8)

2.8 (< 3.9)

>40

16

mS

pF

pF

fF

pF

dB
dB

dB
dB

dB

dB

*) d and S on screen potential
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BF960

Total perm, power dissipation

versus temperature

ITlW Ptot
= n^amb)

200

150

100

50

n

Family of output characteristics

^d = f \vDS): VGys = parameter;

nA VG2S = 4V
20

50 100 150 °C

** "amb

Gatel transadmittance g^ = MVgis);
Vg2s = parameter; VDS = 15 V

s 'dss = 7 mA; f = 1 kHz

15

A

[

!—
.

' T T TT"
<j2 s

~ V1

3V
V

-
2V

^1V

W5V -
1

ov

I

^

-0,5V

1V

- VG is

Gate 2 transadmittance g^ = f (Vq2s)

Wsis = parameter; VDS = 15 V;

mS
15

9w
A

r

O^v

OV

VG1S = -0.5V

J 1

A
/

f

iV
-1 1 2 3 k 5 V
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BF960

Gate 1 input capacitance

Cg1ss = MVGl),VG2S = 4V;
Vbs = 15 V; f = 1 MHz

2.0

Cglss

i

1.5
~

1,0

j

1 V

Gate 2 input capacitance

Cg2ss = f(VG2S); VG1S =

Vds = 15 V; f = 1 MHz

Cg2ss

A

1,5

—

1,0

0.5

1 2 3 4 5V
Vc ,c

Cds

Output capacitance
cdss = f(vDs);VGis = o

pF VG2S = 4V;f = 1MHz

2,0

1.5

1.0

0.5

r

n
-

iK 2S=W 1

»
!

h
V

V

I_ ._.

-—

-«

— .._

_...

i

Gate 1 input conductance /us

(source circuit)

VDS = 15V;VG2s = 4V

*11<

10 20 V

10
| 71

9
10/ i D

= ibmA
7/ i i

8

r-ouunn;

- -3i
H5

1

7
i —

6
J. 600 MHz

J&
5

1
il5

if

A 00MHz
* 1

3

f2 200MHz-
. _i_ .1..... -

»15

Jj- 100 MHz

C

I I

1
/ 4

11s

55mS
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BF960

Gate 1 transadmittance V^is

(source circuit)

. VDS = 15 V; VG2 = 4 V

Output conductance V22s

(source circuit)

mS VDS = 15V;V/G2 = 4V

5

U — =1 3 7 10 15mA
....

'd

f = 800MH i

1 15
._. .__

600 MHz"
I

1

4

j

1

1

1? „_
00MHz

1

-— -»-t200MH

1 15 1 1 — .....

I

0,1 0,2 0,3 0A 0,5 mS

^22.

dB

PowergainQ
)s
= f(VG2s);

Vbs = 15 V; VG ,s = O; /DSS = 7 mA;
f = 200 MHz (see figure 1

)

w

Gps 30

20

10 V

\
\

1

-10 i

1

-20

\

-30
\

\

-L()

2 1 -1 -2 V—• Vr.,c

dB

Noise figure NF = f (VG2s)

VDS = 15 V; VG1S = O; /DSS = 7 mA;
f = 200 MHz; (see figure 1

)

IU

NF
9

" 8

f

^

3 J

/J—

>

\r

1

-1 v

VG2 s
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BF960

Power gain GpS = f (VG2S)

^DS = 15V;VG1S = 0;

^DSS = 7 mA; f = 800 MHz; Rs =
(see figure 2)

dB

40

30

20

10

r

-10

-20

-30

-40

I

I

--L— __ __.

t
\

__

- i ~
i- —i

K
\

—

—i

—

— \

\

i

\

Noise figure NF = f (Vq2s)

\ZDS = 15V;\/G1 s = 0;

/dss = 7 mA; f = 800 MHz; Rs =
(see figure 2)

HP
4 3 2 1 -1 -2 V

- V fi «
2 1 -1 V

his

Mixer gain Gpsc = f (fis)

fe = 800 MHz; f^ = 836 MHz
Vosc = 800 mV; VDS = 15 V
VG2S = 4 V; 7DSS = 7 mA

d 6 (see figure 3)

10

5

n

100 200

-/?<

300 Q

Mixer gain Gpsc = nV0SC)

fe = 800 MHz; f^ = 836 MHz
Vbs = 15V;VG2s = 4V;
/dss = 7 mA; fis = 1 50 Q

dB (see figure 3)

20

Gpsc

I-

--
" - __

-
-

I

-- - ...

-r- I ' I-

--

|

i

!

-

I

-
_..

1

0,5 1,0 1,5 V

* K>«.
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BF960

Interference voltage for 1% cross
modulation Vint 1% = f (fint)

1
>;

mint = 100%; VDS = 15 V; VG2 = 4 V;

mV Vfci = 1 V; Rs = 150 Q (see figure 2)

10
3

Vint 1%

i

10' b= =

700 800 900 MHz

Interference voltage for 1% cross
modulation Vin, 1% = f (G

p )

1
>;

fe = 800 MHz; finf
= 700 MHz;

mint
= 100%; VDS = 15 V; VG1 = 1 V;

mV Rs = 150 Q (see figure 2)

10
3

10
1

-20 -30 dB
—+~ /IGns

Test circuit for power gain and noise figure
at f = 200 MHz (Gg = 2 ms; G|_ = 0.5 mS)

Fig. 1

Output

60ft

1 ) Vjnt 1% is the rms value of half the EMC (terminal voltage at matching) of a 100% sine modulated TV carrier at an
internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.
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Test circuit for power gain, noise figure and cross modulation
f = 800 MHz; Gg

= 2 mS; Gg = 1 mS.

Fig. 2

l/G 2

BF960

1nF

JssrHr

1nF
270 k

7 2.6pF

K,
g 1n£

0J5.3pF~

0,5...3pF

2 ...6pF

1nF

T-\\-r Outputt"*' 60 fi

Dr

H H

Test circuit for mixer gain f = 800/36 MHz.

Fig. 3

Input
oscillatorV—\V

836MHz_[p,5pF

Input -->

60fi -»

800MHz

270 k

1nF .

"f-irir

n
t
3nF

~£ 2

J

nF

°UtpUt

/ 1 IF = 36 MHz

|Dr

5.6oF
r" !

±1 1 H
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MOS Field Effect Transistor BF961

BF 961 is an ion-implanted dual gate N channel MOS field effect transistor of the depletion

type with integrated gate protection diodes in a plastic package similar to TO 120 (50 B 4
DIN 41 867). The source terminal is internally connected with the substrate. The tetrode is

especially suitable for use in TV VHF input stages and mixers.

Type

BF961

Ordering code

Q62702-F518 Vm

Approx. weight 0.35 g
Dimensions in mm 2,5*0,2

Circuit diagramm:

Maximum ratings

Drain source voltage

Drain current

Gate 1/gate 2 source peak current

Storage temperature range

Channel temperature

Power dissipation

Thermal resistance

Channel to ambient

Static characteristics (Tamb = 25 °C)

Drain-source breakdown voltage

(/D = 1 jiA; -VG1S = -VG2S = 4 V)

Gate 1 source breakdown voltage

(±/G1s = 10 mA; VG2S = VDS = 0)

Gate 2 source breakdown voltage

(±/G2s =10mA;l/G1s = ^s = 0)

Gate 1 leakage current

(±\/G1s = 5V;\/G2s = VDs = 0)

Gate 2 leakage current

(±VG2S = 5V;Vg1s = Vds = 0)

Drain current

(VDS = 1 5 V; VG1S = 0; VG2S = 4 V)

Gate 1 source pinch-off voltage

(VDS = 1 5 V; Vg2s = 4 V; /D = 20 \iA)

Gate 2 source pinch-off voltage

(Vbs = 1 5 V; VG1S = 0; ID = 20 |iA)

flthA

Vps 20 V
'p 30 mA
i^d^SM 10 mA
Tstg -55 to +150 °C

Tch 150 °C

Ptot 200 mW

^450 K/W

^(BR)DS S20 V

±V(BR)G1SS 6 to 20 V

±V(BR)G2SS 6 to 20 V

^G1SS ^50 nA

A32SS ^50 nA

4>SS 4 to 20 mA

_VG1S(p) 0.2 to 3.5 V

_vG2S(p) 0.2 to 3.5 V

616



i?y¥

BF961

Dynamic characteristics (7"amb = 25 °C)

Forward transadmittance

(VDS = 1 5 V; 7D = 10 mA; \ZG2S = 4 V;

f = 1 kHz) gfs

Gate 1 input capacitance

(VDS = 15 V; 7D = 10 mA; VG2S = 4 V;

f=1MHz) CG isS
Gate 2 input capacitance

(VDS = 15 V; /D = 10 mA; VG2S = 4V;
f = 1 MHz) CG2sS
Reverse transfer capacitance *)

(VDS = 15V;

/

D = 10mA; VG2S = 4V;
f = 1 MHz) Cdg1
Output capacitance

(VDS = 1 5 V; 7D = 10 mA; VG2S = 4 V;

f = 1 MHz) CdsS
Power gain

(VDS = 1 5 V; 7D = 10 mA; f = 200 MHz;
2 A f = 1 2 MHz) Gps

Noise figure

(VDS = 1 5 V; 7D = 10 mA; f = 200 MHz;

gG = 2 mS; test circuit
1

' NF
Control range

(VDS = 1 5 V; Vq2 = 4 to -2 V; f = 200 MHz; AGps

Test circuit 1

)

Mixer gain (additive)

(VD = 1 5 V; VG2 = 6V,/?s = 220 Q;

f = 200 MHz; fa = 36 MHz;
2 a f/p = 5 MHz; V sc = 0.5 V; Gpsc

Test circuit 2)

Mixer gain (multiplicative)

(VD = 1 5 V; Vqi = 1 .7 V, VG2 = 2.5 V
Rs = 220 Q; f = 200 MHz; % = 36 MHz
2 A fyp = 5 MHz; vbsc. = 2 V GFSC
Test circuit 3)

15 (12 to 20)

3.6 (3 to 4.5)

1.6

25 (^35)

1.6 (1.2 to 2.2)

23(^19)

1.8(^2.8)

50

mS

pF

pF

fF

pF

dB

dB

dB

16

18

dB

dB

*) G2 S on screen potential
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BF961

Total perm, power dissipation

versus temperature
mW Ptot = f (Tamb)

Family of output characteristics

'd = f (VDS ); VG2S = 4 V; VG1S = parameter

200

150

100

50

n

50 100 150 "C

*" 'amb

20V

Sfsl

Gate 1 transadmittance gts1
= MVgis)

Vg2S = parameter; Vfos = 15 V
ms /dss = 1° mA; f = 1 kHz

20

15

III!
I I

! I

^2 s
= i* /

3V"

V
*

k 1 ,
2V\

V ^ -
>

^
N

^

1V>v
0.5V Ns

^y- 0,5V

-1V 0\|

-2 -1 1 V

" VG 1S

Gate 2 transadmittance gfsi = f (Vg2s)

Vgis = parameter; VDS = 15 V
"> s IDss = 10 mA; f = 1 kHz

20

15

10

VfiiS«0,5V

OV

-0,5 V^

-10 1 2 3 4 5V
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BF961

Gate 1 input capacitance

Cg1ss = nVG1>;VG2S = 4V
Vbs = 15 V;f = 1 MHz; /DSS = 10 mA

g1ss

3

4

3

2

1

n

1V

^GIS

Gate 2 input capacitance
Cg2ss = n^s): ^G1S = 0;

pF Vbs = 15 V; f = 1 MHz; 7DSS = 10 mA

5

-
g2ss

1

^_- .

—

-10 1 2 3 4 5V
- VG2S

Output capacitance

Cd» = f(Vbs);VGis = 0;

pF VQ2S = * V; f = 1 MHz; /DSs = 10 mA

5

I 1/ 32S =-4V

10 20V

- l/„c

Gate 1 input conductance y11s
(source circuit); VDS = 15 V;

V^G2S = 4V;/DSS = 10 mA

*fl,

15

V ISm A^

J^f
jA JL,.uz—V

y
tfV

WMHz
1/

L/
I7 400 MHz

a
r~

/
00 MHz

Rin m U-.

i i

5 10 ms

*-*n,
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BF961

Gate 1 transadmittance /21s

(source circuit); VDS = 15 V;

ms VG2S=4 V; /dss = 10 rnA

-5

-10

-15

-20

1 1 1 1

1

1 ofLl. i 5 710 15

1 1 f -100 MHz

::±r:v:;:i:i:::::
.._L_?

t___^L± 7.it—
\ \ f4i«U2_ "
r~ t~r ~ 200MHz

_.__J.___g

v 4-S ~X
X I xt

'

1 \ 400MHf«iS!

::e:::^si-I---3+"---
t H»i*
[ XJO 1

"iiO" 1\ '

S 800 MHz '
5

^

Output conductance /22s
(source circuit); VDs = 15 V;

ms VG2 = 4 V; /Dss = 10 mA

5 10 15

""021.

20 ms

u

9

8
7o-1niAS 10 15mA

f -800 MH?

7

6
1 510 15

6Q0 MHz

5

4
1 510 B

400MHz

3

2
110B_

20J0MHz

1
115

100 MH'

C

i

) 0,1 0.2 0.3 0.4

— 1*-

0.5

9ns

0.0,6 ms

F

V

1

(

40

>ower gain Gps =

'ds = 15V;Vg1s
dss = 10 mA; f =
see figure 1)

f(vG2s);

=

200 MHz

,. 30

i

20

10

-10

-20

I

-30
I

-40

I -1 C

—*- I/
C 2S

4

Noise figure NF = f (VG2s)
VDS = 15V;VG1S =
/DSS = 10 mA; f = 200 MHz Rs = OQ
(see figure 1

)

NF

3 4

—•* VG2
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BF961

Mixer gain (additive)Gp^ = f (V^c)
VD = 15 V; VG1 = 0; VG2 = 6 V; Rs = 220
/dss = 10 mA; f = 200 MHz; fw = 36 MHz;

dB 2A'if = 5 MHz; (see figure 2)

fpsc

L\i

S -"

/
10

f

/

/

/
/

/

10

-?n

0.5 W

dB
20

Mixer gain (additive) Gpsc = f (VG2)

VD = 15 V; VG = 0; fts = 220 fi;

Vosc = 0.5 V; IDss = 10 mA; f = 200 MHz
f,F = 36 MHz; 2 A f,F = 5 MHz;
|see figure 2)

»psc

ii

10

-10

-20

2 1 () 1 2 4

^-
Vr, 7

6 V

Mixer gain (additive)G^ = f (Rs)

VD = 15 V; VG1 = 0; VG2 = 6 V; V^ = 0.5 V;
f = 200 MHz; fw = 36 MHz; 2 A f,F

= 5 MHz
dB (see figure 2)

20

-pa*.
/rws -! mA,

10 m/

8m A

10' io
3 n

Mixer gain (multiplicative) Gpsc = r (VG2 )

VD = 15 V; VG1 = 1.7 V; fis = 200 Q;

/dss = 10 mA; f = 200 MHz; f,F = 36 MHz;
d B 2 A f|F = 5 MHz (see figure 3)

25

-10

-15

-20

IfcK=2,5V

I

2.()Vlj

1,5V

1, 3V

J y
'

.

1

/I

I
'

i

/ /
/

J
f

y
/

-*-*«

-3 -2 -1 1 2 3 4 5 6 V

•- ^G2
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BF961

Interference voltage for 1% cross

modulation Vjnt (i%) = f tfnt)
1)

;

mint = 1 00%; fe = 200 MHz; VDS = 15 V;

Vg2S = 4 V; VG , S = 0; /DSS = 10 mA
mV (see figure 1)

««3
IU

's

m2

5

W

mV

Interference voltage for 1% cross

modulation Vint(i%)
= M A Vp) 1

';

fe
= 200 MHz; fint

= 221 MHz; mint
= 100%;

VDS = 15 V; VG1 = °: 'dss = 1° mA
(see figure 1)

160 180 200 220

•-fin

240 MHz

iu- -- -_-

*r ___
b

. l\ a...

,._./ L...

m2 .- -

•ml

10 15 20 25 dB

*-4GP

Test circuit for power gain, noise figure, and cross modulation f = 200 MHz

Fig. 1

n
rinF-^r U

270k

270kl

1nF

I—£ Output
^ 60Q

1) Vjnt 1% is the rms value of half the EMC (terminal voltage at matching) of a 100% sine modulated TV carrier at an
internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.
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BF961

Test circuit for mixer gain (additive)

f = 200 MHz; fosc = 236 MHz; 2 A fIF
= 5 MHz

Fig. 2
^G2

Osc. input >
60 Q

**

1 68 P.

3,3pF

I

1nF T f

Input ~)r

60 Q '
1nF

y£\.. 6pF f|/?s=
=r10nF

7^1-6pF-<,

, \ / £ IF-output

10nF =

Dr

H

I'D

Test circuit for mixer gain (multiplicative)

f = 200 MHz; fosc = 236 MHz; 2 Af,F = 5 MHz

Fig. 3

68

V

hook

Osc. input ^
60 P.

r ^
1nF

Input lr
60 ft ^

= ^1

100 k

6pF
|J/?s

= = 10nF

^1...6pF<

10nF=

IF-6utput

60 ft

12 k H100 k
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PNP Silicon Planar Transistor BF967

for input stages up to 900 MHz
BF 967 is a PNP silicon UHF planar transistor with passivated surface in a low-capacitance

plastic package similar to TO 119 (50 B 3 DIN 41 867). The transistor is particularly suitable

for use in low noise, gain-controlled input stages up to 900 MHz in tuners with diode

tuning.

Type

BF967

Ordering code

Q62702-F503

_ »Q5 4,6-0,2 ,

-H 5 f- -»
1 h*->-

2,5±0,2

,9x0,2 i0,05
""^

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

-VcEO 30 V
~VcBO 30 V
~Vebo 3 V
-k 20 mA
-h 5 mA
Tj 150 °C

^stg -55 to +150 °C

Ptot 160 mW

Thermal resistance

Junction to ambient air flthJA 600 K/W

624



BF967

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcbo=15V)
DC current gain

(-Vce= 10V;-/C = 1 mA)
Emitter cutoff current

(-/c = 0; -VEB = 1 V)

_/CBO

~^EB0

1 (<100)

60(>15)

<100

nA

nA

Dynamic characteristics (Tamb = 25 °C)

Transition frequency
(-/c = 3 mA; -VCE = 1 V; f = 1 00 MHz)
Reverse transfer capacitance

(-Vce = 1 V; f = 1 MHz)
Collector-base capacitance

(-VCB = 10V;f=1 MHz)
Power gain

(-/c = 3 mA; -\ZCB = 1 V; f = 800 MHz;
RL

= 500 Q)

Noise figure

(-/c = 3 mA; -Vcb = 1 V; f = 800 MHz;
ftg

= 60 Q)

h 950 MHz

Cl2b 80 fF

"CcBO 0.42 pF

Gpb 13 dB

NF 4 dB
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PNP Silicon Planar Transistor BF968

for input stages up to 900 MHz
BF 968 is a PNP silicon UHF planar transistor with passivated surface in a low-capacitance

plastic package similar to TO 119 (50 B 3 DIN 41 867). The transistor is particularly suitable

for use in low noise, gain-controlled input stages up to 900 MHz in tuners with diode
tuning.

Type

BF968

Ordering code

Q62702-F612

0.5 4.6.0,2 M
~~*l j I*- -HI

2,5±0,2

),9*0.2 ±0,05

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

~VCE0 35 V
~^CBO 40 V
-
Vebo 3 V
~h 30 mA
-Ib 5 mA
T\ 150 °C

Tstg -55 to +150 °C

Ptot 160 mW

ftthJA 600 K/W
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BF968

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcbo=15V)
DC current gain

(-Vce=10V;-/c = 1 mA)
Emitter cutoff current

(-/c = 0;-VBe = 3V)

-/CB0 1 (<100)

/7FE 60(>25)

~^EBO <10

nA

^A

Dynamic characteristics (7amb = 25 °C)

Transition frequency
(-/c = 3 mA; -

V

CE = 1 V; f = 1 00 MHz) h 1.1 GHz
Reverse transfer capacitance

(-VCE=1 V;f= 1 MHz > Ci2b 0.1 pF
Collector-base capacitance

(-Vcb = 10V;f= 1 MHz) -Ccbo 0.45 pF
Power gain

(-/c = 3 mA; -VCB = 1 V; f = 800 MHz;
RL = 500 Q) Gpb 14.5 dB
Noise figure

(-/c = 3 mA; -VCb = 1 V; f = 800 MHz;
Rg

= 60 Q) NF 3(<4) dB
Collector current for Gpbmax (Vfcc = 1 2 V;

ficc = 1 kQ; f = 800 MHz; RL = 500 Q) k 3.5 mA
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PIMP Silicon Planar Transistor BF970

BF 970 is a PNP silicon planar transistor in a low capacitance plastic package similar

toTO119(50B3DIN41867).

The transistor is particularly intended for use in UHF mixers and oscillator stages.

Type

BF970

Ordering code

Q62702-F611

0,9x0.2 ±0,05

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

-VCEO 35 V
-VCBO 40 V
-Vebo 3 V
-h 30 mA
-4 5 mA
Tj 150 °C

Tstg -50 to +150 °C

Ptot 160 mW

ftthJA <600 K/W

628



BF970

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcbo = 20 V)

DC current gain

(-/c = 3 mA; -VCE = 1 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 3 mA; -VCe = 1 V; f = 1 00 MHz)
Reverse transfer capacitance

(-Vce = 1 V; f = 1 MHz)
Collector-base capacitance

(-VCB = 10V;f = 1 MHz)
Noise figure

(-/c = 3 mA; -VCB = 1 V; Rg
= 60 Q,

f = 800 MHz)
Power gain

(-7C = 3 mA; -VCB = 1 V; f = 800 MHz;
RL = 500 Q)

Collector current forGpbmax (Vcc = 12 V;

Rcc = 1 kQ; f = 800 MHz; RL = 500 Q)

-^CBO

/IFE

Ci2b

-CcBO

NF

Gpb

^c

<100

50(>25)

850

0.1

0.45

4.5

14.5

4.5

nA

MHz

PF

PF

dB

dB

mA
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PNP Silicon Planar Transistor BF 979 S

BF 979 S is a PNP silicon planar transistor in low-capacitance plastic package similar

toTO119(50B3DIN41867).
The transistor is particularly suitable for use in uncontrolled UHF and VHF input stages

featuring low cross modulation.

Type

BF 979 S

Ordering code

Q62702-F610

Q5 4.6-0,2,,,
25±0.2

N

0,9*0,2 i0,05 ~^f~

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation

Thermal resistance

Junction to ambient air

-VCEO 25 V
-VcBS 30 V
-Vebo 3 V
-k 50 mA
7j 150 °C

Tstg -50 to +150 °C

Ptot 160 mW

flthJA <600 K/W
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BF 979 S

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(-Vcbo = 20 V) -Icbo

DC power gain

(-/c = 1 mA; -Vce = 1 V) hFE

Dynamic characteristics (Tamb = 25 °C)

Transistion frequency

(-/c = 1 mA; -VCE = 1 V; f = 1 00 MHz) fT
Reverse transfer capacitance

(-VCE = 1 V;f = 1 MHz) C12b
Collector-base capacitance

(-VCB = 1 V; f = 1 MHz) -CCB0
Noise figure

(-/c = 10 mA; -VCB = 10 V; fM = 200 MHz;
Rg = 60 Q) NF
Noise figure

(-7C = 1 mA; -\ZCB = 1 V, fM = 800 MHz;
Rg = 60 Q) NF
Power gain

(-/c = 10 mA; -VCB = 10 V; fM = 800 MHz;
RL = 500 Q) Gpb

Interference voltage
1 '

(-/c = 10 mA; -VCB = 10 V; fM = 200 MHz;
R
g
= 75Q) Vint 1%

Collector current for Gpbmax (-VCb = 1 V;

fM = 800 MHz; RL = 500 Q) Ic

<100

>20

1.6

90

0.55

<4.5

16.5

230

>10

nA

GHz

fF

pF

dB

dB

dB

mV

mA

1) Vi nt 1 % is the rms value of half the EMF of a 100% sine modulated TV carrier with fig = 75 Q, which

causes 1% AM on the useful carrier.
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NPN Silicon Planar Transistors BFN 16
BFN 18

BFN 1 6 and BFN 1 8 are epitaxial NPN silicon planar transistors in SOT 89 plastic package,

intended for use in film circuits. The transistors are particularly suitable for applications

in video circuits as well as for general switching applications at high currents, high

reverse voltages and at low saturation voltages.

Complementary types are BFN 1 7 and BFN 1 9.

Type Mark Ordering code

BFN 16
BFN 18

DD
DE

Q62702-F694
Q62702-F696

1,6ma:

4,6max

1,8max

\i/

JMmax T~

0,48max 0,53 max

1.5 I—
•—3,0-*

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Collector current

Collector peak current (fp
^ 10 ms)

Base current

Junction temperature

Storage temperature range

Total power dissipation

(rSB^60°C)
1)

Thermal resistance

Junction to substrate back 1 '

BFN 16 BFN 18

VCEO 250 300 V
VcBO 250 300 V
'c 200 200 mA
^CM 500 500 mA
h 100 100 mA
7j 150 150 °C

Tstg -65 to +150 °C

Ptot 2 2 W

ftthJSB <45 <45 K/W

1) Ceramic substrate 0.7 mm with 2.5 cm2 area.

2) 7"sb
= temperature of the substrate back below the transistor. In case of cementing the substrate on a heat

sink, Tsb equals the heat sink temperature
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BFN 16
BFN 18

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/c = 10mA)
Collector-base breakdown voltage

(/c =100iiA)
Emitter-base breakdown voltage

(/E = 1 00 nA)

Collector cutoff current

(VCB = 200 V)

(Vcb = 250 V)

Emitter cutoff current

(Veb = 4V)
Collector-emitter saturation voltage

(/c = 20 mA; 7B = 2 mA)
Base-emitter saturation voltage

(7C = 20 mA; 7B = 2 mA)
DC current gain

(7C = 1 mA; VCe = 1 V)

(7C = 1 mA; VCE = 1 V)

(7C = 30 mA; VCe = 1 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 1 mA; VCE = 1 V; f = 20 MHz)

BFN 16 BFN 18

V(BR)CE0 >250 >300 V

V(BR)CBO >250 >300 V

^(BR)EBO >5 >5 V

Tcbo <100 - nA

Tcbo - <100 nA

7ebo <100 <100 nA

VcEsat <0.4 <0.5 V

^BEsat <0.9 <0.9 V

hfE >25 >25 -

hfE >40 >40 -

r»FE >40 >30 -

I >60 >60 MHz
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PNP Silicon Planar Transistors BFN 17
BFN 19

BFN 1 7 and BFN 1 9 are epitaxial PNP silicon planar transistors in SOT 89 plastic package,
intended for use in film circuits. The transistors are particularly suitable for applications

in video circuits as well as for general switching applications at high currents, high reverse

voltages and at low saturation voltages.

Complementary types are BFN 1 6 and BFN 1 8.

Type Mark Ordering code

BFN 17

BFN 19
DG
DH

Q62702-F695
Q62702-F697

,6max|'

0,44 m ax

4,6max

1,8max

\i/

T^l
rfi^

0A8m,ax 0,53 max

1,5 I—
— 3,0—*

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Collector current

Collector peak current (fp
^ 10 ms)

Base current

Junction temperature

Storage temperature range

Total power dissipation

(TSB £ 60 °C)
2)

Thermal resistance

Junction to substrate back 1 '

BFN 17 BFN 19

-VCEO 250 300 V
-VCBO 250 300 V
~k 200 200 mA
-4CM 500 500 mA
-h 100 100 mA
7j 150 150 °C

Tstg -65 to +150 °C

^tot 2 2 W

flthJSB <45 <45 K/W

1) Ceramic substrate 0.7 mm with 2.5 cm2
area.

2) Tsb - temperature of the substrate back below the transistor. In case of cementing the substrate on a heat
sink, 7SB equals the heat sink temperature.
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BFN 17
BFN 19

Static characteristics (7"amb = 25 C)

Collector-emitter breakdown voltage

(-/c = 10 mA)
Collector-base breakdown voltage

(-/c = 100»iA)

Emitter-base breakdown voltage

(-/E = 1 00 nA)

Collector cutoff current

(-VCB = 200 V)

(-Vcb = 250 V)

Emitter cutoff current

(-VEB = 4 V)

Collector-emitter saturation voltage

(-/c = 20 mA; -7B = 2 mA)
Base-emitter saturation voltage

(-/c = 20 mA; -IB = 2 mA)
DC current gain

(-/c = 1 mA; -VCE = 1 V)

(-/c = 1 mA; -VCE = 1 V)

(_/c = 30 mA; -VCE = 1 V)

Dynamic characteristics (Tamb = 25 C)

Transition frequency

(-/c = 10 mA; -VCE = 10 V; f = 20 MHz)

BFN 17 BFN 19

-^(BR)CEO >250 >300 V

-V(BR)CB0 >250 >300 V

-^(BR)EBO >5 >5 V

-^CBO <100 _ nA

~^CB0 - <100 nA

~^EB0 <100 <100 nA

-VcEsat <0.4 <0.5 V

-^BEsat <0.9 <0.9 V

h* >25 >25 -

hn >40 >40 -

hfE >40 >30 -

>60 >60 MHz
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NPN Silicon Planar Transistor BFN20

BFN 20 is an epitaxial NPN silicon planar transistor in SOT 89 plastic package. It is

the complementary type to BFN 21

.

The transistor is particularly suitable for use in video B output stages of thin and thick

film circuits. It is marked with the code letters "DC".

Type

BFN 20

Mark Ordering code

DC Q62702-F584

,6max'

ft-

O.Wmax

0,48max 0,53 mox

1.5 U-
•—3.0—*

Approx weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage (RBe = 2.7 kQ)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (TSB = 60°C) 1)

(Ceramic substrate 0.7 mm with 2.5 cm2
area)

VCER 300 V
VCBO 300 V
VicEO 300 V
^EBO 5 V
k 20 mA
IcM 100 mA
Tj 150 °C

*stg -65 to +150 °C

Ptot 2 W

Thermal resistance

Junction to substrate back

Ceramic substrate 0.7 mm with 2.5 cm2 area ftthJSB 45 K/W

1) 7"sb = temperature of the substrate back below the transistor. In case of cementing the substrate on a heat sink,

7~SB equals the heat sink temperature.
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BFN20

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage (Abe = 2.7 kQ)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cutoff current

(VCB = 250 V)

Collector cutoff current

(RBe = 2.7 kQ, \ZCE = 300 V; 7j = 1 50°C)

(Abe = 2.7 kQ, VCE = 300 V; Tamb = 25 °C)

Emitter cutoff current

(Veb = 5 V)

Collector-emitter saturation voltage

(/c = 25mA;7j = 150°C)
Collector-emitter saturation voltage

(Ic = 1 mA; JB = 1 mA)
Collector-base saturation voltage

(Ic = 1 mA; IB = 1 mA)
DC current gain

(/c = 25 mA; VCE = 20 V)

V(BR)CER

V(BR)CB0

V(BR)CE0

VfBRlEBO

>300
>300
>300
>5

V
V
V
V

^CBO <100 nA

^CER

^CER

<50
<1

^A
nA

^EBO <10 ^A

VcEsatRF 20 V

^CEsat <0.5 V

^BEsat <1 V

/»FE >40 -

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(Vce = 10 V; Ic = 10 mA)
Reverse transfer capacitance

(Vcb = 30 V)

Feedback time constant

(Vcb = 20 V; -IE = 10 mA; f = 10.7 MHz)

't >60 MHz

-Ci2e <1.6 PF

''bb. Cbb» <70 ps
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BFN20

Total perm, power dissipation
versus temperature

wptot = nT)
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BFN20

Transition frequency fr = f Uc)

MHz -VCE = 10 V; Tease = 25 °C

150

100

50

II

J

/

t

I

10
1

10' mA

639



PIMP Silicon Planar Transistor BFN21

BFN 21 is an epitaxial PNP silicon planar transistor in SOT 89 plastic package. It is the

complementary type to BFN 20.

The transistor is particularly suitable for use in video B output stages of thin and thick

film circuits. It is marked with the code letters "DF".

Type Mark Ordering code

BFN 21 DF Q62702-F585

1,6mox-

3-

4,6max

fimax

0L48max 0,53 max

1.5 I-

•—3,

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage (RBe
= 2.7 kQ)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (TSB = 60°C) 1)

Ceramic substrate 0.7 mm with 2.5 cm2
area

-VcER 300 V
-VCBO 300 V
-VCEO 300 V
~^EBO 5 V
~k 20 mA
-IcM 100 mA
7j 150 °C

Tstg -65 to+ 150 °C

Ptot 2 W

Thermal resistance

Junction to substrate back
Ceramic substrate 0.7 mm with 2.5 cm2 area *thJSB 45 K/W

1 ) TSB = temperature of the substrate back below the transistor. In case of cementing the substrate on a heat sink,

7SB equals the heat sink temperature.
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BFN21

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage (Abe = 2.7 kQ)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cutoff current

(-Vcb = 250 V)

Collector cutoff current

(Rbe = 2.7 kQ, -Vce = 300 V; Tj = 1 50 °C)

(RBE = 2.7 kQ, -Vce = 300 V; 7amb = 25 °C)

Emitter cutoff current

(-VBE = 5 V)

Collector-emitter saturation voltage

(-/c = 25 mA; Tj = 150°C)
Collector-emitter saturation voltage

{-Ic = 10mA;-/B = 1 mA)
Collector-base saturation voltage

(_/c =10mA)
DC current gain

(-/c = 25 mA; -VCE = 20 V)

-V(BR)CER

-V(BR)CB0

-V(BR)CEO

-^(BR)EBO

>300
>300
>300
>5

-^cbo <100

-^cer

-Jcer

<50
<1

-^ebo <10

-VcEsatRF 20

-VcEsat

-^BEsat

<1
<1

/1FE >40

V
V
V
V

nA

nA
HA

nA

V

V
V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-Vce = 10V;-/C = 10 mA)
Reverse transfer capacitance

(-Vcb = 30 V)

Feedback time constant

(-VCB = 20 V; /E = 1 mA; f = 1 0.7 MHz)

*T
>60 MHz

-Ci2e <1.6 PF

''bb. Cbb« <70 ps
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BFN21

Total perm, power dissipation

versus temperature
w p, t
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BFN21

Transition frequency fj = f (iy

MHz -VcE = 10V;Tca8e = 25°C
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NPN Silicon Planar Transistor BFN22

BFN 22 is an epitaxial NPN silicon planar transistor in TO 236 plastic package (23

A 3 DIN 41 869). It is the complementary type to BFN 23.

The transistor is particularly suitable for use in video B output stages of thin and thick

film circuits. It is marked with the code letters "HB".

Type Mark Ordering code

BFN 22 HB Q62702-F596

1± 0,051 ±0,05

r--*)*~H
0,1 i 0,015

§£ I ^T

*
0,4*0.03

"3-0,15"

s-f

/r

0.1..0.25

1.2-uT

Approx. weight 0.02 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current

Junction temperature

Storage temperature range

Total power dissipation (TsB = 50°C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

VCBO 250 V
VCEO 250 V
Vebo 5 V
h 20 mA
A:m 50 mA
7j 150 °C

^stg -65 to +125 °C

^tot 310 mW

fyhJA 450 K/W
"thJSB ^320 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm2 area
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BFN22

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage (Rbe =

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cutoff current

(Vcb = 200 V)

Collector cutoff current

(RBe = 2.7 kQ, VCE = 250 V; 7, = 1 50°C)

(RBe = 2.7 kQ, VCE = 250 V; Tamb = 25 °C)

Emitter cutoff current

(Veb = 5 V)

Collector-emitter saturation voltage

(7c = 25mA;7j = 150°C)
Collector-emitter saturation voltage

(7C = 10mA;/B = 1 mA)
Collector-base saturation voltage

(7C = 10mA;7B = 1 mA)
DC current gain

(7C = 25 mA; VCe = 20 V)

2.7 kQ) V
(br)cer

V(BR)CBO

V(BR)CEO

V(BR)EBO

>250
>250
>250
>5

Tcbo <10

/CER

^CER

<50
<1

4bo <10

VCEsatRF 20

^CEsat

^BEsat

<0.5
<1

*>FE >50

V
V
V
V

nA

nA
HA

liA

V

Dynamic characteristics (Tamb = 25 C
C)

Transition frequency

(Vce= 10V;/C = 10 mA)
Reverse transfer capacitance

(Vcb = 30V)
Feedback time constant

(Vcb = 20 V; -/
E = 10 mA; f = 10.7 MHz)

't >60 MHz

Ci2e <1.6 PF

fbb. Cbb- <70 ps
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BFN22

Total perm, power dissipation

versus temperature
mW P, ,

= fm
400

300

200

100

*thJA ^ ^thJSB

\ ^

<v
\>

\
50 100 150 °C

* ramb;?~SB

Perm, pulse load rtwsB _ f , rt

Rthjse
~ nr '

D = parameter

10"7 10'
6

10"
5

10
4

10"
3

10"
2

10
1

10° s

t

mA

Collector current Ic = f (Vbe)

Vce = 10 V; re** = 25 °C

10
1

10°

Iff
1

1ft"2

0,5 1 V

- Vk

DC current gain hfE = f (lc)

l^CE = 10 V; Tease = 25 °C

IU
~11it ~ttt ""Hit

I

ll'l

m2

m1

Affl

10'2 10"
1

10° 10
1

10
2 mA

*-

I

r

646



BFN22

Transition frequency fj = f (/c)
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PNP Silicon Planar Transistor BFN23

BFN 23 is an epitaxial PNP silicon planar transistor in TO 236 plastic package. (23

A 3 DIN 41 869). It is the complementary type to BFN 22.

The transistor is particularly suitable for use in video B output stages of thin and thick

film circuits. It is marked with the code letters "HC".

Type Mark Ordering code

BFN 23 HC Q62702-F597

1*0,05 1*006

«"i SI

0,lf*0/J3

-3-0,15"*"

~$E

0.1*0,016

^o,i..qzs

1.2 -0,35

Approx. weight O 02 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector-peak current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 50°C) 1)

Thermal resistance

Junction to ambient air

Junction to substrate back 1
'

-VicBO 250 V
-VicEO 250 V
~^EBO 5 V
~k 20 mA
~^CM 50 mA
Tj 150 C

^stg -65 to +125 C
Ptot 310 mW

AthJA <450 K/W
"thJSB ^320 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm2 area.

648



BFN23

Static characteristics (7amb = 25 °C)

Collector-emitter breakdown voltage (Abe = 2.7 kQ)

Collector-base breakdown voltage

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cutoff current

(-Vcb = 200 V)

Collector cutoff current

(flBE = 2.7 kQ, -VCE = 250 V; 7) = 150°C)

(Abe = 2.7 kQ, -VCE = 250 V; Tamb = 25 °C)

Emitter cutoff current

(-VBE = 5 V)

Collector-emitter saturation voltage

(-/c = 25 mA; T
t

= 1 50°C)

Collector-emitter saturation voltage

(-/c = 1 mA; -IB = 1 mA)
Collector-base saturation voltage

(
_/c =10mA)
DC current gain

(-/c = 25 mA; -VCE = 20 V)

V(BR)CER

V[BR)CBO

V(BR)CEO

V(BR)EBO

>250
>250
>250
>5

4cbo <10

A:er

A:er

<50
<1

^EBO <10

VcEsatRF 20

VcEsat

V^BEsat

<0.5

<1

»FE >50

V
V
V
V

nA

^A
\iA

\iA

V

V
V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE = 10V;-/C = 10 mA)
Reverse transfer capacitance

(-Vcb = 30 V)

Feedback time constant

(-Vcb = 20 V; /E = 1 mA; f = 1 0.7 MHz)

*r
>60 MHz

Ci2e <1.6 PF

lab. Cbb. <70 ps
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BFN23

Total perm, power dissipation

versus temperature
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NPN Silicon Planar Transistor BFP22

BFP 22 is an epitaxial NPN silicon planar transistor in TO 92 plastic package (10 A 3

DIN 41 868). It is particularly suitable for use as amplifier and low-ohmic switching transistor

at high operating voltages.

Type

BFP 22

Ordering code

Q62702-F621

Mounting instruction

Fixing hole dia 0.6

Approx. weight 0.25 g

Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 200 V
Collector-base voltage Vcbo 200 V
Emitter-base voltage Vebo 6 V
Collector current k 500 mA
Juncition temperature Tl 150 C

Storage temperature range Tstg -55 to +150 UC

Total power dissipation (Tamb = 25 °C) Ptot 625 mW

Thermal resistance

Junction to ambient air
1)

RthJA ^200 K/W
Junction to case RthJC S83 K/W

1 ) For fixing the transistor

collector terminal.

with max. 3 mm long leads on PCBs with a 10 mm2
large copper area for the
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BFP22

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage (Iq = 1 mA)
Collector-base breakdown voltage (Ic = 100 jiA)

Emitter-base breakdown voltage (7E
= 100 \iA)

Collector cutoff current (Vcbo = 1 60 V)

Emitter cutoff current (VEBo = 4 V)

Collector-emitter saturation voltage
Ic = 20 mA; JB = 2mA
Base-emitter saturation voltage

(/c = 20 mA; 7B = 2 mA)
DC current gain

Ic = 1 mA; VC£ = 1 V
Ic = 10 mA; VCE = 10 V
Ic = 30 mA; Vce = 1 V

Dynamic characteristics (7"amb = 25 °C)

Transition frequency (

V

CE = 1 V, Ic = 1 mA)
Output capacitance

(Vcbo = 20 V; f = 1 MHz)

_V(BR)CE0
V(BR)CB0

^(BR)EBO

A:bo

4bo

>200
>200
>6
^100
£100

^CEsat <0.4

^BEsat <0.9

»FE

^FE

>>FE

>25
>40
>50

h >50

Ccbo <5

V
V
V
nA
nA

V

MHz

PF

Total perm, power dissipation
versus temperature

Ptot
=

f (7"amb)

''tot

1.3

0,5

n

50 100 150 °C

* <iimh
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PNP Silicon Planar Transistor BFP23

BFP 23 is an epitaxial PNP silicon planar transistor in TO 92 plastic package (10 A 3 DIN

41 868). It is particularly suitable for use as amplifier and low-ohmic switching transistor at

high operating voltages.

Type

BFP 23

Ordering code

Q62702-F622

Mounting instruction:

Fixing hole dia 0.6

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Thermal resistance

Junction to ambient air1 '

Junction to case

~VcE0 200 V

"VicBO 200 V
~Vebo 5 V

-k 500 mA
T\ 150 °C

Tstg -55 to +150 °C

Ptot 625 mW

fyhJA ^200 K/W
flthJC ^83 K/W

1) For fixing the transistor with max. 3 mm long leads on PCBs with a 10 mmz large copper area for the collector

terminal.
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BFP23

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage (Iq = 1 mA)
Collector-base breakdown voltage (7C = 1 00 \iA)

Emitter-base breakdown voltage (7E = 1 00 \iA)

Collector cutoff current (-Vcbo = 1 60 V)

Emitter cutoff current (-V^B0 = 4 V)

Collector-emitter saturation voltage
-/c = 20 mA; -7

B = 2 mA
Base-emitter saturation voltage
(-/c = 20 mA; -7

B = 2 mA)
DC current gain
-/c = 1 mA;-VCE = 10 V
-/

c = 10mA;-VcE= 10 V
-/

c = 30mA; -VC£ = 10 V

Dynamic characteristics (7amb = 25 °C)

Transition frequency [~VCE = 1 V, -/
c = 1 mA)

Output capacitance

(Vcbo = 20 V; f = 1 MHz)

~^(BR)CER

~^(BR)CB0
-
V(BR)EB0

~'CB0
-/EBO

>200
>200
>5
5100
5100

"^CEsat 0.4

~^BEsat 0.9

»fe

&FE

»FE

>25
>40
>30

h >50

CcBO <5

V
V
V
nA
nA

V

MHz

PF

Total perm, power dissipation
versus temperature
Ptot

=
' (T'amb)

^tot

A

I.J

0,5

n

50 100 150 °C

^^amb
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NPN Silicon Planar RF Broadband Transistor BFQ17

BFQ 1 7 is an epitaxial NPN silicon planar RF transistor in SOT 89 plastic package intended

for use up to the GHz range

This transistor is particularly suitable for use in film circuits. It is marked with the code

letters "FA".

Type Mark Ordering code

BFQ 17 FA Q62702-F526

1,6maxh

—

O.Wmax

•— 4,6max

—H1,8max

\V

T3IfHE
0,48max 0,53max

1,5 I—
—3,0-*

2 2

1

1) Ceramic substrate 0.7 mm with 2.5 cmz area.

2) TjjB = temperature substrate back

Approx. weight 0.1 g Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-base voltage

Collector-emitter voltage (Rbe ^ 50fi )

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (f ^ 1 MHz)
Junction temperature

Storage temperature range

Total power dissipation (Tsb
2> = 60 C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

VcBO 40 V
VcER 40 V
VcEO 25 V
Vebo 2 V
h 150 mA
ICM 300 mA
T

t

150 °C

'stg
v

-55 to+ 125 UC
P 1

Hot 1.5 W

RthJA 155 K/W
RthJSB 60 K/W

655



BFQ17

Static characteristics (7amb = 25 °C)

Collector cutoff current

(VCBO = 20V;Tamb = 125°C)
Collector-emitter saturation voltage 1

'

(/c = 1 00 mA)
DC current gain

(/c = 50 mA; VCE = 5 V)

(/c = 1 50 mA; VCE = 5 V)

Dynamic characteristics {Tamb= 25 °C)

Transition frequency
Ic = 1 50 mA; VCE = 1 5 V; f = 500 MHz)
Power gain

/c = 70 mA, VCE = 1 8 V; f = 200 MHz; Rg = 60 Q
Ic = 70 mA; VCE = 1 8 V; f = 800 MHz; Rg = 60 Q
Noise figure

(/c = 30 mA; VCE = 1 5 V; f = 200 MHz; Rg = 60 Q
Collector-base capacitance

(VCbo= 15V;f = 1 MHz)
Reverse transfer capacitance
(Ic = 10 mA; VrE = 1 5 V; f = 1 MHz)
Output voltage '

/c = 70 mA; VCE = 18 V; flg
= RL = 75 Q;

d|M = 60 dB

^pe
Gpe

NF

CcBO

'12e

^CBO S20 HA

V(CEsat S0.75 V

f>FE £25 _

&FE £25 -

1.2

16 dB
6.5 dB

S6 dB

S4 PF

1.7 pF

600

GHz

mV

1

)

Applicable to that characteristic passing through /q = 1 1 ° mA, VcE = 1 V at constant Iq.

2) Measured with three tone modulation f approx. 800 MHz
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BFQ17

S parameter
Operating point: VCE = 1 V, /c = 50 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,650 -172 10,25 93 0,025 64 0,246 - 50

0,2 0,659 177 5,26 82 0,045 74 0,205 - 51

0,3 0,673 172 3,53 76 0,066 78 0,215 - 57

0,4 0,685 169 2,64 70 0,085 81 0.233 - 62

0,5 0,693 167 2,09 65 0,105 83 0,249 - 68

0,6 0,693 164 1,78 60 0,126 84 0,276 - 76

0,7 0,684 162 1,51 56 0,148 85 0,311 - 80

0,8 0,701 159 1,32 52 0,171 86 0,336 - 85

0,9 0,701 159 1,18 50 0,195 87 0,368 - 89

1,0 0,701 158 1,07 48 0,221 87 0,389 - 92

1,1 0,691 156 0,98 47 0,257 88 0,419 - 96

1,2 0,674 154 0,90 46 0,285 88 0,439 - 99

1,3 0,650 153 0,84 44 0,315 88 0,467 -102

1,4 0,642 148 0,79 42 0,349 86 0,479 -102

1,5 0,609 145 0,77 42 0,386 84 0,495 -105

1,6 0,583 138 0,74 42 0,427 82 0,517 -108

1,7 0,561 131 0,72 41 0,466 80 0,537 -109

1,8 0,539 121 0,70 41 0,491 77 0,557 -109

1,9 0,517 111 0,68 40 0,525 73 0,551 -111

2,0 0,531 100 0,67 40 0,548 70 0,567 -112
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BFQ17

Total perm, power dissipation
versus temperature
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NPN Silicon Planar RF Broadband Transistor BFQ19

BFQ 1 9 is an epitaxial NPN silicon planar RF transistor in SOT 89 plastic package, intended

for use in broadband and antenna amplifiers up to the GHz range.

This transistor is particularly suitable for use in film circuits. It is marked with the code

letters "FB".

Type Mark Ordering code

BFQ 19 FB Q62702-F575

1,6moxh

—

O.Umox rtl

4,6max

1,8max

. C ,

, *

B

(U8max 0,53 max

1,5 I—
— 3,0-*

Approx. weight 1 g Dimensions in mm

Maximum ratings (Tamb = 25 C)

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (f ^ 1 MHz)
Junction temperature

Storage temperature range

Total power dissipation (TSB
2) = 100 C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

VCBO 20 V
VCEO 15 V
Vebo 2 V
h 75 mA
hu 150 mA
Tj 150 C

^stg -55 to +125 C
P 1 >

^tot 550 mW

fyhJA 200 K/W
RthJSB 90 K/W

2
1) Ceramic substrate 0.7 mm thick with 2.5 cm area.

2) TsB = temperature substrate back
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BFQ19

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCBO = 10V) /CB0
DC current gain

(/c = 50 mA; VCE = 10 V) nFE

Dynamic characteristics (ramb= 25 °C)

Transition frequency

(/c = 50 mA; VCE = 1 V; f = 500 MHz) fT
Noise figure

(/c = 60 mA; VCE = 8 V; f = 800 MHz; R
g
= 60Q NF

Power gain

/c = 60 mA; l/CE = 8V,f= 800 MHz, Rg = 60 Q) Gpe

Collector-base capacitance

(VCbo= 10V;/= 1 MHz) CCB0
Reverse transfer capacitance

(/c = 1 mA; Vce = 10 V; f = 1 MHz) C12e
Output voltage '

(/c = 60 mA; VCe = 8 V; R
g
= RL = 75 Q;

d,M = 60 dB) V

S100

50

nA

5 GHz

4.5 dB

9 dB

1.3 pF

0.9 pF

650 mV

S parameter
Operating point: VCE = 8 V; Ic = 60 mA; Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,287 -163 19,91 102 0,026 79 0,322 -51
0,2 0,297 -179 10,32 92 0,052 79 0,203 -47
0,3 0,314 172 6,92 86 0,076 80 0,165 -48
0,4 0,327 167 5,25 83 0,101 80 0,162 -52
0,5 0,334 162 4,22 80 0,125 80 0,180 -53
0,6 0,347 159 3,53 77 0,148 79 0,173 -49
0,7 0,352 156 3,06 74 0,172 79 0,161 -53
0,8 0,360 155 2,68 72 0,193 79 0,163 -56
0,9 0,346 154 2,40 69 0,214 77 0,179 -54
1,0 0,354 152 2,20 67 0,233 77 0,172 -54
1,1 0,347 152 2,05 65 0,260 77 0,191 -54
1,2 0,331 152 1,91 64 0,280 77 0,202 -48
1,3 0,286 151 1,77 61 0,299 76 0,220 -50
1,4 0,273 144 1,66 58 0,321 75 0,241 -46
1,5 0,231 142 1,60 56 0,341 72 0,255 -48
1,6 0,205 132 1,54 54 0,366 71 0,299 -47
1,7 0,167 121 1,48 51 0,390 70 0,316 -48
1,8 0,162 95 1,43 49 0,408 69 0,370 -49
1,9 0,167 80 1,36 47 0,421 67 0,377 -49
2,0 0,191 58 1,30 45 0,435 66 0,423 -54

1 ) Measured with three tone modulation f = approx. 800 MHz.
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BFQ19

Total perm, power dissipation

versus temperature
»Wp

tot
= f(Tl

600

Permissible pulse load

'thJSB = ' (Q; v = parameter

P>.> 500

400

300

200

100

\
\ *t hJA

\
^thJSB

}
I

\
L

I

\

\
i

\
50 100 150 °C—• T

10"6 10"
5

10"
4 10"

3
10"

2
10"

1 10°:—*~t

GHz

Transition frequency fj = f (/c)

VCE = 10 V, f = 500 MHz, Tamb = 25 °C

i 5

4

*vX

3

2

50 100 mA

h
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Low Noise NPN Silicon Microwave Transistor BFQ 28
up to 4 GHz

BFQ 28 is a bipolar silicon NPN microwave transistor in hermetically sealed metal

ceramic 100 mil package similar to TO 120. State-of-the-art manufacturing methods
such as ion implantation technique, titanium-platinum-gold metallization as well as a

glass-passivated chip surface ensure very high reliability. The transistor is particularly

suitable for low noise amplifiers and oscillators up to 4 GHz. It is marked on its package
with the short designation "28".

'Emitter

Type Mark Ordering code

BFQ 28 28 Q62702-F527

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector-peak current (r ^ 1 usee)

Storage temperature range

Junction temperature

Total power dissipation (7amb = 150°C)

|* 6*0,5 -H

' Base ~ +
Collector

'Emitter

1*0,1

Approx. weight 0.05 g

^06u
'-0,03

Dimensions in mm

VcEO

^CES

VcBO

^EBO

Tstg

Thermal resistance

Junction to ambient air RthJA
(when mounted on Al_2 O3 ceramics 1 6x25x0.6mm
or glass-fiber reinforced Teflon 40x25x1 .5 mm)

15

20
20
1.5

15

20
-65 to +175
200
200

^250

V
V
V
V
mA
mA
°C

°C

mW

K/W
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BFQ28

Static characteristics (Tamb = 25 °C)

Collector cutoff current (Vcbo = 10 V)

Collector-emitter breakdown voltage (Iq = 1 mA)
Collector-base breakdown voltage (Iq = 0.1 mA)
Emitter-base breakdown voltage (7E = 0.1 mA)
DC current gain (Ic = 1 mA; VCE = 1 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 10 mA; Vqe = 10 V;

f = 200 MHz)
Small signal current gain

(7C = 10 mA; Vce = 1 V; f = 1 kHz)

Reverse transfer capacitance

(Ic = 1 mA; Vce = 10 V; f = 1 MHz)
Noise figure

(7C = 3 mA; VCE = 1 V; f = 2 GHz; ZG = ZG opt)

Power gain

(7C = 1 5 mA; VCE = 1 V; f = 2 GHz; ZL = ZLopt ;

Zg = Zcopt)

Insertion gain

(7C = 1 mA; VCE = 1 V; f = 2 GHz;

ZG =ZL = 50 Q)

TcBO ^1 \iA

^(BR)CEO ^15 V
^(BR)CBO ^20 V
V(BR)EB0 ^1.5 V
hFE ^20 -

hie

Ci2e

M~min

^pe opt

|s2 lei

5>4.5

60

0.25

3

14

9.5 (>8)

GHz

PF

dB

dB

dB
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BFQ28

S parameter
Operating point: VCE = 10 V, Ic = 3 mA, ZG = 50 Q

f S11 <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,869 - 15 8,18 166 0,010 77 0,999 - 4
0,2 0,812 - 31 7,80 153 0,016 71 0,989 - 10
0,3 0,807 - 46 7,41 143 0,025 61 0,928 - 16
0,4 0,784 - 57 6,38 134 0,031 55 0,896 - 17
0,5 0,715 - 71 6,28 125 0,034 49 0,853 - 20
0,6 0,673 - 83 5,95 117 0,038 46 0,835 - 23
0,7 0,627 - 92 5,59 110 0,042 42 0,843 - 25
0,8 0,586 -104 5,17 104 0,044 41 0,803 - 26
0,9 0,565 -113 4,80 98 0,045 38 0,777 - 28
1,0 0,533 -123 4,43 93 0,047 37 0,774 - 30
1,1 0,532 -132 4,07 88 0,049 35 0,740 - 31

1,2 0,518 -137 3,80 83 0,049 38 0,721 - 35
1,3 0,498 -146 3,55 79 0,049 32 0,728 - 36
1,4 0,496 -151 3,34 74 0,051 32 0,716 - 37
1,5 0,464 -159 3,15 70 0,043 32 0,701 - 38
1,6 0,475 -164 3,00 68 0,050 34 0,704 - 42
1,7 0,470 -168 2,83 67 0,051 33 0,727 - 43
1,8 0,481 -173 2,69 60 0,053 33 0,712 - 43
1,9 0,468 -177 2,57 56 0,053 34 0,694 - 46
2,0 0,458 175 2,45 53 0,055 34 0,699 - 50
2,5 0,490 160 2,04 37 0,061 38 0,678 - 60
3,0 0,493 145 1,75 23 0,072 42 0,686 - 71

3,5 0,534 130 1,52 9 0,088 43 0,668 - 86
4,0 0,541 118 1,32 -4 0,105 41 0,690 - 99
4,5 0,575 103 1,18 -17 0,127 36 0,678 -115
5,0 0,609 95 1,01 -31 0,147 32 0,698 -133
5,5 0,635 84 0,87 -43 0,169 25 0,719 -148
6,0 0,658 80 0,74 -56 0,183 16 0,737 -168

664



BFQ28

S parameter
Operating point: VCE = 1 V, Ic = 5 mA, Z = 50 Q

f s„ <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,809 - 20 12,28 163 0,009 72 0,992 - 6

0,2 0,760 - 42 11,55 147 0,018 66 0,932 - 12
0,3 0,710 - 60 10,43 135 0,022 58 0,886 - 17

0,4 0,653 - 76 9,30 125 0,026 53 0,841 - 19

0,5 0,602 - 89 8,24 116 0,029 48 0,801 - 21

0,6 0,558 -103 7,52 108 0,031 45 0,774 - 23
0,7 0,520 -112 6,81 101 0,034 42 0,781 - 24
0,8 0,496 -124 6,23 95 0,036 42 0,750 - 25
0,9 0,478 -133 5,66 90 0,038 42 0,728 - 27
1,0 0,455 -142 5,14 86 0,038 42 0,724 - 29
1,1 0,468 -150 4,70 81 0,040 40 0,697 - 29
1,2 0,455 -155 4,35 77 0,040 41 0,682 - 34
1,3 0,445 -163 4,02 73 0,041 41 0,688 - 35
1,4 0,450 -166 3,75 69 0,044 41 0,678 - 36
1,5 0,421 -175 3,52 65 0,043 42 0,669 - 37
1,6 0,440 -178 3,35 63 0,045 44 0,673 - 40
1,7 0,439 176 3,16 60 0,047 44 0,698 - 41

1,8 0,450 173 2,99 56 0,048 44 0,682 - 42
1,9 0,441 170 2,85 53 0,050 45 0,666 - 44
2,0 0,449 165 2,71 51 0,052 46 0,665 - 46
2,5 0,476 151 2,24 35 0,063 47 0,653 - 58
3,0 0,485 139 1,92 22 0,077 48 0,660 - 67
3,5 0,531 125 1,67 7 0,095 47 0,644 - 85
4,0 0,536 114 1,44 -6 0,111 43 0,668 - 98
4,5 0,578 100 1,28 -18 0,134 38 0,658 -113
5,0 0,611 93 1,11 -32 0,155 33 0,681 -131

5,5 0,632 82 0,96 -44 0,177 25 0,702 -146
6,0 0,652 78 0,81 -57 0,189 16 0,720 -167
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BFQ28

S parameter
Operating point: VCe = 1 V, 7C = 1 mA, Z = 50 Q

f Su <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,680 - 33 19,52 156 0,007 72 0,971 - 8

0,2 0,613 - 64 17,02 136 0,013 59 0,877 - 14

0,3 0,550 - 87 14,13 123 0,017 53 0,815 - 17

0,4 0,507 -105 11,70 112 0,020 48 0,774 - 19

0,5 0,475 -119 9,92 104 0,021 49 0,741 - 20
0,6 0,456 -132 8,68 97 0,024 48 0,722 - 21

0,7 0,436 -141 7,68 92 0,026 50 0,734 - 22
0,8 0,434 -151 6,82 86 0,028 50 0,707 - 23
0,9 0,426 -158 6,15 82 0,029 50 0,694 - 25
1,0 0,432 -167 5,54 79 0,031 52 0,693 - 26
1,1 0,435 -171 5,01 74 0,033 51 0,672 - 27
1,2 0,429 -175 4,61 71 0,034 53 0,656 - 31

1,3 0,434 177 4,25 67 0,036 54 0,671 - 32
1,4 0,435 176 3,96 63 0,038 52 0,662 - 33
1,5 0,421 168 3,71 60 0,038 55 0,656 - 35
1,6 0,435 166 3,51 58 0,041 56 0,659 - 38
1,7 0,439 162 3,30 55 0,044 56 0,683 - 39
1,8 0,456 160 3,13 51 0,046 56 0,676 - 40
1,9 0,441 157 2,97 49 0,048 56 0,655 - 43
2,0 0,454 154 2,82 47 0,051 56 0,656 - 44
2,5 0,485 143 2,32 31 0,064 56 0,645 - 56
3,0 0,496 132 1,98 19 0,079 55 0,656 - 68
3,5 0,548 120 1,72 5 0,100 52 0,642 - 83
4,0 0,553 109 1,48 -8 0,118 47 0,671 - 97
4,5 0,596 96 1,32 -20 0,142 40 0,660 -112
5,0 0,630 89 1,14 -34 0,164 34 0,681 -127
5,5 0,653 79 0,98 -46 0,185 27 0,700 -145
6,0 0,671 75 0,83 -59 0,198 18 0,720 -166
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BFQ28

S parameter
Operating point: VCE = 1 V, Ic = 1 5 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,583 - 46 23,55 150 0,007 63 0,946 - 9

0,2 0,527 - 83 18,70 128 0,012 56 0,843 - 14

0,3 0,487 -109 14,67 115 0,016 51 0,791 - 16

0,4 0,464 -126 11,71 105 0,016 53 0,756 - 17

0,5 0,451 -138 9,75 98 0,017 50 0,734 - 18

0,6 0,442 -149 8,39 92 0,020 49 0,718 - 19

0,7 0,431 -157 7,41 87 0,022 54 0,738 - 20
0,8 0,441 -166 6,56 82 0,024 55 0,715 - 21

0,9 0,436 -171 5,88 79 0,027 58 0,703 - 23
1,0 0,447 -178 5,26 75 0,028 57 0,705 - 24
1,1 0,457 178 4,76 71 0,030 57 0,685 - 25

1,2 0,449 174 4,38 68 0,031 59 0,668 - 30
1,3 0,457 168 4,02 64 0,033 60 0,685 - 31

1,4 0,455 168 3,75 61 0,036 58 0,677 - 32

1,5 0,446 160 3,51 58 0,035 61 0,671 - 33
1,6 0,464 159 3,32 56 0,039 61 0,674 - 37

1,7 0,467 155 3,12 53 0,042 62 0,701 - 38

1,8 0,480 154 2,95 49 0,044 62 0,692 - 39

1,9 0,468 151 2,80 46 0,046 61 0,673 - 42
2,0 0,481 149 2,68 44 0,049 62 0,674 - 43
2,5 0,512 139 2,21 29 0,064 61 0,663 - 56

3,0 0,521 128 1,87 17 0,081 60 0,677 - 67

3,5 0,574 117 1,62 3 0,101 56 0,663 - 83
4,0 0,581 106 1,39 -10 0,121 50 0,687 - 96
4,5 0,622 94 1,23 -22 0,146 43 0,676 -112

5,0 0,655 87 1,06 -36 0,169 37 0,697 -130

5,5 0,673 77 0,91 -48 0,191 28 0,716 -146

6,0 0,690 73 0,77 -60 0,205 19 0,734 -166
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BFQ28

Total perm, power dissipation

versus temperature

mW ''tot
=

' (7"amb)

300

200

100

\
\ ^thJA

\

\
\

[
I

\

\

\

— \

\

1

100 200 °C

'amb

Gain at noise matching
Gp = M/c);NFmin = f</c)

dB VCE = 10V;f = 2GH2

12

Gp.A/Fm
Gr

NFnin

2 4 6 8 10 12 14 16 mA

-/c

Insertion gain
|S2ie

|

2 = f (I&. ^ce = parameter;

dB ZG =ZL = 50 Q; f = 2 GHz

12

IW 10

i

I5 V

2 V

\Ke" 1V
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-*-/r
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Extremely Low-Noise NPN Silicon RF Broadband Transistor BFQ 29

BFQ 29 is an extremely low noise epitaxial NPN silicon planar RF transistor in TO 236
plastic package (23 A 3 DIN 41869), intended for use in input stages and broadband

amplifiers. The transistor is particularly suitable for use in film circuits up to the GHz range.

The transistor is marked with the code letters "KB".

Type Mark Ordering code

BFQ 29 KB Q62702-F515

1*0,05 1± 0,05

jJlLi B

0,4*o,o

"3-0,15"

01 ±0,015

3TT -^£-

S-f

Approx. weight 0.02 g

0,1.0,25

1.2-0,3*7"

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 50 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

VCEO 15 V
VCBO 20 V
Vebo 2.5 V
'c 30 mA
h 4 mA
Tj 150 °C

^stg -65 to +125 °C

Ptot 200 mW

ftthJA ^500 K/W
PthJSB =£400 K/W

1) Ceramic substrate 0.7 mm, 2.5 cm area.
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BFQ29

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 500 \xA)

Collector-emitter breakdown voltage

(/cbo=100hA)
Emitter-base breakdown voltage (/ebo

= 1 00 |iA)

Collector cutoff current (Vcbo = 1 V)

DC current gain (/c = 1 mA; VCE = 6 V)

Dynamic characteristics (7"
amb = 25 °C)

Small signal current gain

(/c = 1 mA; VCe = 6 V; f = 1 kHz)

Transition frequency

(/c = 20 mA; VCE = 6 V; f = 200 MHz)
Reverse transfer capacitance

(/c = 1 mA; Vce = 6 V; f = 1 MHz)
Noise figure

(/c = 3 mA; VC e = 6 V; f = 1 MHz; R
g
= 75 Q)

(/c = 4 mA; VCe = 6 V; f = 800 MHz; R
g
= 60 Q)

Output voltage '

(/c = 20 mA; VC£ = 6 V; Rg
= RL = 75 Q;

d|M = 60 dB)

hfe

h

Ci2e

NF
NF

Vo

^(BR)CEO >15 V

V(BR)CES >20 V
^(BR)EBO >2.5 V
^CBO <50 nA
hrt ^30 -

70(>30)

4 > 3.6

0.6

^1.2

2.1

240

GHz

PF

dB
dB

mV

1) Three tone modulation f approx. 800 MHz
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BFQ29

S parameter:

Operating point: VCE = 10 V; Ic = 3 mA; Z = 50 Q

f Sn <P S2 i <P $12 <P S22 <P

(GHz)

0,2 0,778 - 49 6,991 138 0,048 61 0,875 -19
0,4 0,590 - 89 5,210 112 0,071 49 0,740 -26
0,6 0,468 -117 3,971 96 0,082 47 0,637 -28

0,8 0,405 -137 3,114 82 0,091 45 0,601 -30
1 0,361 -155 2,619 73 0,102 47 0,572 -33
1,2 0,336 -172 2,266 67 0,111 51 0,564 -35

1,4 0,331 169 1,983 56 0,125 51 0,537 -37

1,6 0,345 156 1,844 50 0,144 53 0,545 -42

1,8 0,347 145 1,604 43 0,158 53 0,543 -46

2 0,377 136 1,454 36 0,179 52 0,552 -52

Operating point: VCE = 1 V; Ic = 1 mA; Z = 50 Q

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

2

0,485 - 84 1 3,703 116
0.313 -125 7,722 94
0,264 -150 5,302 84
0,239 -167 3,997 74
0,224 176 3,278 67
0,229 163 2,778 62
0,233 148 2,426 54
0,258 138 2,216 48
0,266 130 1,959 42
0,294 124 1,745 36

0,035 58 0,670 -25
0,052 60 0,555 -24
0,070 63 0,495 -24
0,088 62 0,491 -26
0,108 61 0,472 -28
0,126 63 0,475 -31

0,145 60 0,452 -33
0,170 58 0,462 -39
0,186 57 0,455 -43
0,209 53 0,459 -49

Total perm, power dissipation
mW versus temperature Ptot = f(T)

300

Permissible pulse load ^thjse _

200

100

flfhJA k^thJSB

!.

N
\

50 100 150 °C

*-Tam b; TSB

10"7 10'
6

10
s

10* 10
3

10'
2

10"
1

10° s

*~t
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BFQ29

Noise figure NF = f (RB)

Vce = 6 V; f = 10 MHz

NF

u

/
1c-1 OniA

6 mA

s s
V 3mA

100 200 300 Q

*-/?n

Noise figure NFmin = f (Ic)

VcE = 6V;Rgopt;f = 10MHz

dB

NFmi

J

2

1

10 20 30 mA

-/c

QHz

Transition frequency fj = f Uc)

yCE = 6 V; f = 200 MHz

4

3

2

10 20 30 mA

*h
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NPN Silicon Microwave Transistor

for Application up to 4 GHz
BFQ57

BFQ 57 is a bipolar silicon NPN microwave transistor in hermetically sealed metal

ceramic 100 mil package similar to TO 120. State-of-the-art manufacturing methods

such as ion implantation technique, titanium-platinum-gold metallization as well as a

glass-passivated chip surface ensure very high reliability. The transistor is particularly

suitable for low noise amplifiers and oscillators up to 4 GHz. It is marked on its package

with the short designation "57".

Type Mark Ordering code

BFQ 57 57 Q62702-F652

Approx. weight 0.05 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vqeo

Collector-emitter voltage (/?be = 0) VCES
Collector-base voltage VCBo
Emitter-base voltage Vebo

Collector current /c

Storage temperature range Tstg
Junction temperature T\

Total power dissipation

(Tamb<87°C) Ptot

Thermal resistance

Junction to ambient air RthJA

(when mounted on Al_2 3 ceramics or

glass-fiber reinforced Teflon 40x25x1.5 mm)

16

30
25
1

35
-65 to +175
200

450

^250

V
V
V
V
mA
UC
°C

mW

K/W
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BFQ57

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/c = 100nA)
Collector cutoff current

(Vcbo = 15V)
Collector cutoff current

(Vceo = 1 5 V)

DC current gain

(VcE = 1 5 V; /c = 1 5 mA)

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

(VCE = 1 5 V; /c = 25 mA)
Power gain

(Vce = 10 V; /c = 25 mA; f = 4 GHz)
Output power (Gpopt - 1 dB)

(VCE = 1 5 V; Ic = 25 mA; f = 4GHz)
Reverse transfer capacitance

(Vce = 1 V; 7C = 1 mA; f = 1 MHz)

't

kpopt

PldB

Cl2e

^(BR)CES 30 V

^CBO 100 nA

^CEO 500 nA

r>FE 120 -

6.5

10.5

18.5

0.33

GHz

dB

dBm

pF
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BFQ57

S parameter
Operating point: VCE = 10 V, Ic = 3 mA, Z = 50 Q

f Sn <P S2i <P S12 <P S22 <P

(GHz)

0,1 0,830 - 20 8,71 164 0,016 74 0,994 - 8

0,2 0,793 - 42 8,24 149 0,031 66 0,931 - 15

0,3 0,758 - 60 7,57 137 0,041 57 0,877 - 21

0,4 0,720 - 78 6,87 127 0,049 49 0,821 - 23

0,5 0,675 - 92 6,15 118 0,055 43 0,768 - 28

0,6 0,641 -106 5,71 109 0,060 37 0,727 - 32

0,7 0,609 -117 5,24 103 0,065 34 0,723 - 34

0,8 0,589 -130 4,77 96 0,066 32 0,684 - 35

0,9 0,574 -140 4,37 91 0,068 30 0,654 - 37

1,0 0,559 -150 3,98 86 0,068 28 0,641 - 38

1,1 0,570 -158 3,65 81 0,069 27 0,609 - 39

1,2 0,560 -164 3,38 76 0,068 27 0,598 - 43

1,3 0,552 -173 3,13 72 0,069 26 0,599 - 43

1,4 0,553 -177 2,93 67 0,070 24 0,582 - 45

1,5 0,534 174 2,75 63 0,067 25 0,575 - 45

1,6 0,553 169 2,61 60 0,069 25 0,575 - 49

1,7 0,555 163 2,44 57 0,071 26 0,594 - 49

1,8 0,567 160 2,32 53 0,073 27 0,575 - 49

1,9 0,548 155 2,20 49 0,072 28 0,559 - 52

2,0 0,560 149 2,10 46 0,074 28 0,565 - 55

2,5 0,597 162 1,80 36 0,079 27 0,531 - 77

3,0 0,594 150 1,57 23 0,091 31 0,541 - 90

3,5 0,616 137 1,35 9 0,107 32 0,528 -110

4,0 0,611 127 1,17 -3 0,127 30 0,558 -123

4,5 0,628 112 1,05 -16 0,149 26 0,557 -141

5,0 0,659 104 0,91 -28 0,170 22 0,587 -158

5,5 0,672 93 0,80 -40 0,188 16 0,620 -175

6,0 0,694 87 0,67 -52 0,200 6 0,654 166
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BFQ57

S parameter
Operating point: VCE = 1 V, Ic = 5 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,766 - 26 12,63 160 0,015 74 0,979 - 10
0,2 0,721 - 52 11,66 144 0,028 61 0,892 - 19
0,3 0,672 - 73 10,32 131 0,036 54 0,816 - 25
0,4 0,630 - 92 9,04 120 0,042 46 0,747 - 29
0,5 0,594 -106 7,91 111 0,046 41 0,689 - 31
0,6 0,564 -121 7,11 103 0,051 38 0,650 - 34
0,7 0,539 -132 6,42 97 0,053 37 0,643 - 35
0,8 0,529 -144 5,79 91 0,056 36 0,603 - 35
0,9 0,516 -153 5,23 86 0,058 35 0,576 - 38
1,0 0,519 -163 4,73 82 0,059 34 0,565 - 39
1,1 0,525 -169 4,31 77 0,061 34 0,538 - 39
1,2 0,515 -175 3,97 73 0,061 33 0,530 - 44
1,3 0,515 176 3,66 69 0,062 32 0,531 - 43
1,4 0,514 174 3,42 65 0,064 32 0,517 - 45
1,5 0,498 165 3,21 61 0,063 35 0,506 - 45
1,6 0,517 160 3,03 59 0,066 35 0,511 - 49
1,7 0,520 156 2,84 56 0,069 36 0,531 - 49
1,8 0,533 153 2,69 52 0,071 35 0,517 - 49
1,9 0,519 148 2,55 48 0,073 37 0,498 - 51
2,0 0,531 143 2,42 45 0,076 36 0,501 - 55
2,5 0,569 156 2,13 36 0,086 37 0,458 - 76
3,0 0,560 146 1,84 24 0,102 38 0,469 - 89
3,5 0,592 134 1,60 10 0,119 36 0,455 -108
4,0 0,579 123 1,39 -2 0,139 32 0,483 -122
4,5 0,609 110 1,25 -14 0,162 27 0,484 -139
5,0 0,628 101 1,08 -27 0,181 22 0,526 -157
5,5 0,656 91 0,96 -39 0,202 16 0,563 -172
6,0 0,663 85 0,83 -51 0,211 7 0,603 168
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BFQ57

S parameter
Operating point: VCE = 1 V, Ic = 1 mA, Z = 50 Q

f S11 <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,630 - 40 21,76 153 0,013 69 0,933 - 15

0,2 0,576 - 75 18,26 133 0,023 55 0,795 - 25

0,3 0,529 -100 14,93 120 0,028 52 0,690 - 30

0,4 0,504 -119 12,19 110 0,032 47 0,617 - 33

0,5 0,485 -133 10,27 101 0,035 44 0,564 - 34

0,6 0,474 -146 8,92 95 0,037 45 0,532 - 35

0,7 0,461 -156 7,89 89 0,042 45 0,526 - 36

0,8 0,469 -166 6,96 84 0,045 46 0,495 - 35

0,9 0,463 -173 6,24 80 0,048 47 0,475 - 37

1,0 0,474 178 5,61 77 0,049 48 0,467 - 38

1,1 0,480 173 5,07 73 0,052 46 0,446 - 38

1,2 0,473 169 4,68 69 0,055 47 0,441 - 43

1,3 0,481 162 4,30 65 0,058 46 0,446 - 42

1,4 0,475 160 4,00 62 0,061 46 0,433 - 44

1,5 0,465 152 3,75 59 0,063 49 0,428 - 44

1,6 0,487 149 3,53 57 0,067 49 0,434 - 48

1,7 0,490 145 3,29 54 0,070 48 0,453 - 48

1,8 0,500 143 3,12 50 0,073 47 0,443 - 48

1,9 0,489 139 2,96 47 0,077 47 0,426 - 50

2,0 0,503 134 2,80 44 0,082 47 0,425 - 54

2,5 0,542 150 2,45 36 0,091 45 0,383 - 75

3,0 0,529 140 2,11 25 0,112 43 0,391 - 88

3,5 0,574 130 1,84 12 0,131 39 0,376 -107

4,0 0,554 119 1,61 0,181 33 0,409 -121

4,5 0,598 107 1,46 -11 0,173 27 0,410 -139

5,0 0,608 98 1,28 -23 0,191 21 0,454 -157

5,5 0,637 90 1,14 -35 0,211 14 0,492 -172

6,0 0,643 82 0,97 -48 0,218 6 0,540 168
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BFQ57

S parameter
Operating point: VCE = 1 V, Ic = 1 5 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,544 - 52 27,77 148 0,012 67 0,896 - 17
0,2 0,502 - 92 22,07 126 0,020 55 0,729 - 28
0,3 0,478 -118 16,87 114 0,025 52 0,623 - 32
0,4 0,461 -135 13,38 104 0,028 50 0,553 - 33
0,5 0,452 -148 11,10 97 0,030 49 0,506 - 33
0,6 0,450 -159 9,53 91 0,034 51 0,483 - 34
0,7 0,442 -167 8,35 86 0,038 50 0,482 - 35
0,8 0,455 -176 7,35 82 0,041 52 0,456 - 34
0,9 0,454 177 6,57 78 0,044 53 0,441 - 36
1,0 0,465 170 5,88 74 0,048 53 0,438 - 37
1,1 0,473 166 5,31 71 0,050 53 0,415 - 37
1,2 0,468 162 4,90 67 0,054 54 0,414 - 42
1,3 0,478 156 4,50 64 0,057 52 0,421 - 41
1,4 0,469 155 4,19 60 0,061 52 0,407 - 43
1,5 0,461 147 3,91 58 0,062 54 0,401 - 43
1,6 0,482 145 3,68 56 0,067 54 0,410 - 47
1,7 0,487 141 3,44 53 0,071 53 0,429 - 47
1,8 0,499 138 3,24 49 0,075 52 0,419 - 47
1,9 0,486 135 3,08 47 0,078 52 0,402 - 49
2,0 0,518 156 3,10 49 0,077 52 0,372 - 59
2,5 0,538 148 2,54 36 0,095 48 0,359 - 74
3,0 0,536 139 2,21 25 0,115 45 0,368 - 87
3,5 0,570 128 1,91 12 0,135 40 0,354 -107
4,0 0,565 119 1,69* 0,154 34 0,391 -121
4,5 0,596 106 1,53 -11 0,177 28 0,385 -140
5,0 0,622 99 1,35 -22 0,196 22 0,434 -157
5,5 0,636 89 1,20 -33 0,214 15 0,472 -172
6,0 0,659 84 1,03 -46 0,222 6 0,515 168
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BFQ57

Total perm, power dissipation

versus temperature
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Low-Noise NPN Silicon Microwave Transistor up to 4 GHz BFQ 58

BFQ 58 is a bipolar silicon NPN microwave transistor in hermetically sealed metal
ceramic 100 mil package similar to TO 120. State-of-the-art manufacturing processes
such as ion implantation technique, titanium-platinum-gold metallization as well as a glass
passivated chip surface ensure very high reliability. The transistor is particularly intended
for use in low-noise amplifiers and oscillators up to 4 GHz. It is marked on its package
with the short designation "58".

Type Mark Ordering code

BFQ 58 58 Q62702-F653

-Emitter

' Base CiCollector

'Emitter

1*0,1

Approx. weight 0.05 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (RBE = 0)

Collector-base voltage

Emitter base voltage

Collector current

Storage temperature range
Junction temperature
Total power dissipation (Tamb ^ 87 °C)

Thermal resistance

Junction to ambient air

(when mounted on AL2 3 ceramics or

glass-fiber reinforced Teflon 40x25x1.5 mm.

Vceo

Vces

Vcbo

^EBO

k
Tstg

Ptot

ftthJA

16

30
25
1

30
-65 to +175
200
450

>250

V
V
V
V
mA
°C

°C

mW

K/W
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BFQ58

Static characteristics (ramb = 25 °C)

Collector-emitter breakdown voltage (Ic = 1 00 \xA) Prices
Collector cutoff current (Vcbo = 1 5 V) Iqbo

Collector cutoff current (Vceo = 1 5 V) /ceo

DC current gain (VCE = 1 5 V; Ic = 1 5 mA) hf£

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Vce = 1 5 V; Iq = 25 mA) fT

Noise figure

(Vce = 1 5 V; /c = 1 5 mA; f = 4 GHz) NFmin
(VCE = 1 5 V; ic = 1 5 mA; f = 1 .5 GHz) NFmin
Power gain at noise matching

(VCE = 1 5 V; Ic = 1 5 mA; f = 4 GHz) GGP
(VCE = 1 5 V; /c = 1 5 mA; f = 1 .5 GHz) GGP
Output power (Gpop t

-1 dB)

(VC£ = 1 5 V; Ic = 1 5 mA; f = 4 GHz) Pi d B

Noise figure (measured) 1 *

(VCe = 1 5 V; Ic = 1 5 mA; f = 4 GHz) /N/Fmjn

Reverse transfer capacitance

(VCE = 10 V; /c = 1 mA; f = 1 MHz) C 12e

30
100
500
120

6.5

3.8

2.2

9

15

14

4.2

0.33

V
nA
nA

GHz

dB
dB

dB
dB

dBm

dB

PF

(

1 ,

Atfinin -1 \
r—r )
" Ggp/
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S parameter:
Operating point: VCE = 1 5 V, 7C = 1 5 mA, Z = 50 Q

BFQ58

f Sn (P S2 i
<P S 12 (p S22 (P ^max

(GHz) (dB)

0,1 0,615 - 42 25,67 153 0,013 67 0,913 - 17 38,0
0,2 0,591 - 81 21,93 134 0,022 52 0,743 - 29 32,2
0,3 0,568 -106 18,07 121 0,028 48 0,673 - 36 29,5
0,4 0,583 -123 14,90 113 0,030 45 0,588 - 37 27,1
0,5 0,582 -133 12,51 104 0,033 42 0,538 - 40 25,2
0,6 0,558 -142 10,81 98 0,036 40 0,496 - 39 23,5
0,7 0,538 -152 9,41 92 0,037 41 0,464 - 40 22,0
0,8 0,550 -160 8,36 88 0,039 42 0,424 - 40 20,9
0,9 0,546 -166 7,47 84 0,041 43 0,403 - 44 19,8
1 0,550 -170 6,75 81 0,044 43 0,407 - 44 19,0
1,1 0,552 -175 6,10 78 0,046 43 0,379 - 46 18,0
1,2 0,563 -177 5,60 74 0,048 43 0,390 - 48 17,4
1,3 0,545 178 5,18 71 0,050 44 0,367 - 48 16,4
1,4 0,562 174 4,87 68 0,054 42 0,389 - 53 16,1
1,5 0,562 172 4,55 66 0,055 45 0,370 - 47 15,4
1,6 0,548 168 4,28 64 0,058 46 0,377 - 56 14,9
1,7 0,557 164 3,97 61 0,059 46 0,387 - 50 14,3
1,8 0,564 165 3,73 58 0,062 46 0,359 - 57 13,7
1,9 0,532 160 3,56 57 0,065 47 0,403 - 55 13,2
2 0,534 158 3,40 56 0,069 45 0,366 - 58 12,7
2,5 0,558 151 2,79 42 0,083 43 0,371 - 72 11,2
3 0,532 140 2,33 31 0,097 41 0,388 - 79 9,5
3,5 0,556 132 2,02 22 0,111 39 0,380 - 92 8,4
4 0,521 121 1,78 9 0,128 33 0,423 -100 7,3
4,5 0,546 110 1,63 0,146 28 0,418 -109 6,6
5 0,538 97 1,51 -11 0,164 24 0,451 -119 6,1

5,5 0,568 86 1,37 -21 0,181 21 0,442 -129 5,4
6 0,590

|

76 1,23 -33 0,194 10 0,442 -144 4,6
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BFQ58

Total perm, power dissipation

versus temperature

mW Ptot = ' (Tamb)
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Low Noise NPN Silicon Microwave Transistor up to 2 GHz BFQ 59

BFQ 59 is a bipolar silicon NPN microwave transistor in hermetically sealed metal ceramic

200 mil package similar to TO 120. State-of-the-art manufacturing processes such as

ion implantation technique, titanium-platinum-gold metallization as well as a glass passivated

chip surface ensure very high reliability. The transistor is particularly intended for use

in low-noise broadband linear amplifiers up to 2 GHz. It is marked on its package with

the short designation "59".

0,51 U(

Type Mark Ordering code

BFQ 59 59 Q62702-F654

Approx. weight 0.08 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (Rbe = 0)

Col lector-base voltage

Emitter-base voltage

Collector current

Storage temperature range

Junction temperature

Total power dissipation

(Tcase ^ 1 50°C)

VCEO

VCES

VcBO

Vebo

k
Tstg

'tot

20
27
27
1.5

35
-65 to +175
200

700

V
V
V
V
mA
°C

°C

mW

Thermal resistance

Junction to case fyhJC ^70 K/W
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BFQ59

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/c =100nA)
Collector cutoff current

V(BR)CES

Jcbo

27

100

V

nA

(Vcbo=15V)
DC current gain

(VCE = 1 5 V; /c = 1 5 mA) hfE 100

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCe= 10V;/c = 25mA)
Noise figure

(Vce = 10 V; Ic = 3 mA; f = 10 MHz)

(Vce = 1 V; Ic = 8 mA; f = 2 GHz)

Reverse transfer capacitance

(VCE =10V;/c = 1mA;/=1 MHz)
Power gain

(VCE = 10 V; /c = 1 5 mA; f = 2 GHz)

NF 0.9

NF 3.4

Ci2e 0.6

Gpe opt 11

GHz

dB
dB

PF

dB
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BFQ59

S parameter
Operating point: VCe = 6 V, 7C = 3 mA, Z = 50Q

f Sn <P S2 i
<P S12 (P S22 (P Gmax

(GHz) (dB)

0,1 0,871 - 31 6,86 156 0,031 70 0,993 -12 41,7
0,2 0,848 - 58 6,37 140 0,054 54 0,872 -21 27,8
0,3 0,791 - 81 5,68 126 0,068 44 0,774 -28 23,3
0,4 0,769 - 99 5,00 116 0,075 36 0,694 -35 20,7
0,5 0,732 -114 4,36 108 0,080 31 0,681 -36 18,8

0,6 0,722 -126 3,86 100 0,084 27 0,616 -38 17,0

0,7 0,693 -136 3,44 93 0,087 24 0,618 -41 15,7

0,8 0,691 -144 3,11 87 0,087 21 0,587 -40 14,5

0,9 0,662 -154 2,82 81 0,087 19 0,537 -46 13,0
1 0,691 -158 2,59 76 0,089 18 0,594 -48 13,0
1,1 0,662 -166 2,40 72 0,089 17 0,534 -46 11,6
1,2 0,695 -169 2,22 68 0,089 17 0,534 -55 11,3
1,3 0,657 -174 2,05 64 0,088 17 0,535 -54 10,2

1,4 0,719 -176 1,90 60 0,088 16 0,543 -59 10,3
1,5 0,651 -179 1.78 56 0,086 17 0,532 -56 8,9

1,6 0,673 176 1,70 53 0,086 19 0,544 -63 8,8
1,7 0,646 172 1,58 50 0,086 19 0,551 -61 7,9

1,8 0,676 168 1,51 46 0,086 20 0,549 -66 7,8

1,9 0,658 166 1,45 43 0,087 21 0,548 -64 7,3
2 0,662 162 1,40 40 0,089 23 0,543 -71 7,0

Operating point: VCe = 6 V, Ic = 1 mA, Z = 50 Q

f S11 <P S21 (p S12 (P S22 (p Gmax
(GHz) (dB)

0,1 0,718 - 58 18,56 144 0,024 56 0,853 -26 34,2
0,2 0,673 -103 15,08 121 0,035 43 0,616 -38 28,3
0,3 0,650 -128 11,48 108 0,040 39 0,487 -41 24,8
0,4 0,636 -142 9,13 99 0,043 38 0,420 -47 22,3
0,5 0,625 -154 7,47 93 0,045 37 0,413 -45 20,4
0,6 0,635 -160 6,27 88 0,048 38 0,359 -45 18,8
0,7 0,620 -167 5,47 83 0,052 40 0,369 -47 17,5
0,8 0,613 -171 4,83 78 0,055 41 0,341 -42 16,3
0,9 0,611 -179 4,28 74 0,058 41 0,302 -52 15,1

1 0,632 179 3,90 70 0,061 42 0,365 -52 14,7
1,1 0,607 173 3,57 67 0,064 43 0,314 -47 13,5
1,2 0,636 172 3,29 64 0,069 44 0,323 -59 13,1

1,3 0,606 167 3,03 61 0,072 44 0,326 -56 12,1

1,4 0,664 167 2,84 58 0,075 45 0,339 -62 12.1

1,5 0,597 164 2,63 55 0,078 46 0,331 -56 10,8
1.6 0,621 161 2,49 52 0,082 47 0,339 -66 10,6
1,7 0,594 158 2,33 50 0,086 47 0,349 -61 9,8
1,8 0,628 156 2,21 47 0,091 47 0,353 -68 9,7

1,9 0,607 154 2,12 44 0,095 47 0,352 -64 9,1

2 0,610 150 2,04 41 0,101 47 0,352 -73 8,8
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BFQ59

S parameter
Operating point: VCe = 6 V, 7C = 20 mA, Z = 50 Q

f Sn <P S2 i
(P S12 (p S22 (p Gmax

(GHz) (dB)

0,1 0,612 - 89 28,27 133 0,018 51 0,724 -34 34,3

0,2 0,617 -133 18,89 110 0,024 42 0,475 -43 28,7

0,3 0,619 -151 13,37 100 0,028 45 0,367 -43 25,2

0,4 0,616 -160 10,31 93 0,032 46 0,319 -49 22,8

0,5 0,614 -169 8,31 88 0,035 49 0,324 -44 20,9

0,6 0,625 -172 6,90 84 0,040 50 0,278 -44 19,3

0,7 0,611 -177 5,99 79 0,044 52 0,296 -46 18,0

0,8 0,604 179 5,26 75 0,048 53 0,272 -40 16,7

0,9 0,610 172 4,65 72 0,052 53 0,236 -51 15,6

1 0,626 172 4,24 68 0,057 54 0,301 -51 15,1

1,1 0,606 166 3,88 65 0,062 54 0,257 -45 14,1

1,2 0,633 166 3,57 62 0,066 54 0,265 -59 13,6

1,3 0,603 161 3,27 59 0,070 55 0,268 -54 12,6

1,4 0,658 162 3,04 57 0,074 54 0,282 -61 12,5

1,5 0,594 159 2,84 53 0,079 55 0,279 -54 11,3

1,6 0,616 157 2,69 51 0,084 55 0,285 -65 11,0

1,7 0,591 154 2,53 48 0,089 55 0,299 -59 10,3

1,8 0,625 152 2,40 46 0,094 54 0,301 -67 10,2

1,9 0,602 150 2,29 43 0,099 53 0,302 -62 9,6

2 0,606 147 2,20 41 0,105 53 0,301 -71 9,3
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BFQ59

Total perm, power dissipation

versus temperature
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Low Noise NPN Silicon Microwave Transistor BFQ 60
up to 2 GHz

BFQ 60 is a bipolar silicon NPN microwave transistor in hermetically sealed metal
ceramic 100 mil package similar to TO 120. State-of-the-art manufacturing processes
such as ion implantation technique, titanium-platinum-gold metallization as well as a glass

passivated chip surface ensure very high reliability. The transistor is particularly intended
for use in low-noise broadband linear amplifiers. It is marked on its package with the
short designation "60".

Type Mark Ordering code

BFQ 60 60 Q62702-F655

-'Emitter

(• 6*0,5 -H

Base
T

I

A
Collector

Emitter

Approx. weight 0.05 g Dimensions in mm

Maximum ratings

Collector-emitter voltage VCEO 20 V
Collector-emitter voltage (%e = 0) Yces 27 V
Collector-base voltage VcBO 27 V
Emitter-base voltage ^EBO 1.5 V
Collector current h 35 mA
Storage temperature range Tstg -65 to +175 °C

Junction temperature T\ 200 °C

Total power dissipation

(Tamb<25°C) P\o\ 700 mV\

Thermal resistance

Junction to ambient air ftthJA ^250 K/W

(when mounted on ceramic - or glass-fiber substrate 40 x 25 x 1 .5 mm)
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BFQ60

Static characteristics (Tamb = 25 C)

Collector-emitter breakdown voltage

(/c = 100^A)
Collector cutoff current

(Vcbo= 15 V)

DC current gain

(VCE = 1 5 V; /c = 1 5 mA)

Dynamic characteristics (Tamb = 25 C)

Transition frequency

(VCE = 10V;/c = 25mA)
Noise figure

(VCE = 10 V; /c = 3 mA; f = 10 MHz)
(Vce = 10 V; Ic = 8 mA; f = 2 GHz)
Reverse transfer capacitance

(VCE =10V;/c =1mA;f=1 MHz)
Power gain

(Vce = 1 V; Ic = 1 5 mA; f = 2 GHz)

^(BR)CES

^CBO

Ife

f

NF
NF
Ci2e

'pe opt

27

100

100

V

nA

0.9

3.4

0.6

11

GHz

dB
dB
PF

dB
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BFQ60

S parameter
Operating point: VCe = 6 V, Ic = 3 mA, Z = 50 Q

f S^^ (p S2 i
(p Sl2 <P S22 <P ^max

(GHz) (dB)

0,1 0,836 - 32 6,77 156 0,030 69 0,995 -11 41,7

0,2 0,819 - 60 6,25 140 0,052 55 0,872 -19 26,9

0,3 0,759 - 84 5,54 125 0,067 44 0,747 -27 22,1

0,4 0,739 -103 4,85 115 0,074 36 0,686 -36 19,9

0,5 0,708 -119 4,24 106 0,079 31 0,708 -34 18,6

0,6 0,702 -132 3,77 99 0,083 27 0,605 -34 16,4

0,7 0,674 -143 3,37 91 0,086 24 0,611 -40 15,2

0,8 0,671 -153 3,04 84 0,086 20 0,595 -37 14,2

0,9 0,659 -163 2,76 78 0,086 18 0,517 -43 12,7

1 0,673 -167 2,52 73 0,088 17 0,587 -46 12,5

1,1 0,654 -177 2,34 68 0,088 16 0,526 -42 11,2

1,2 0,698 -179 2,17 64 0,088 16 0,507 -53 10,9

1.3 0,652 173 2,00 59 0,086 15 0,516 -52 9,8

1,4 0,715 170 1,85 55 0,087 15 0,516 -57 9,8

1.5 0,661 167 1,74 51 0,084 15 0,502 -54 8,6

1,6 0,682 163 1,65 48 0,085 17 0,509 -62 8,4

1.7 0,656 158 1,55 44 0,086 18 0,511 -60 7,6

1,8 0,690 154 1,47 40 0,087 19 0,509 -67 7,5

1,9 0,686 151 1,41 37 0,088 20 0,500 -65 7,0

2 0,678 147 1,35 33 0,089 22 0,492 -73 6.5

Operati

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2

ng point: VCe = 6 V, Ic = 10 mA, Z = 50 Q

0,662 - 60 18,44 143 0,024 56 0,858 -24

0,643 -106 14,78 121 0,034 44 0,619 -36

0,618 -131 11,23 107 0,039 38 0,467 -41

0,615 -147 8,90 98 0,042 39 0,422 -50

0,612 -159 7,32 92 0,045 38 0,440 -42

0,620 -165 6,16 87 0,048 39 0,346 -40

0,607 -173 5,36 81 0,052 40 0,361 -47

0,604 -179 4,73 76 0,055 41 0,343 -38

0,616 173 4,20 71 0,058 41 0,276 -48

0,621 172 3,81 67 0,062 41 0,353 -51

0,611 163 3,49 63 0,066 42 0,298 -43

0,646 163 3,21 60 0,070 43 0,286 -58

0,610 157 2,95 57 0,073 42 0,296 -54

0,671 157 2,74 53 0,076 42 0,297 -60

0,616 153 2,55 50 0,081 43 0,288 -54

0,636 151 2,42 47 0,085 44 0,291 -66

0,616 146 2,27 44 0,089 44 0,296 -60

0,655 144 2,15 41 0,094 44 0,293 -69

0,645 141 2,05 38 0,099 43 0,285 -64

0,642 138 1,96 35 0,104 43 0,282 -76

33,6

27,8

24,2

21,9

20,3

18,5

17,2

16,0

14,9

14,3

13,3

12,9

11,8

11,8

10,6

10,3

9,6

9,5

9,0

8,5
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BFQ60

S parameter
Operating point: VCE = 6 V, Ic = 20 mA, Z = 50 Q

f Sii (p S2 i
<P S12 (P S22 (p ^max

(GHz) (dB)

0,1 0,568 - 91 27,40 133 0,018 53 0,735 -32 33,8
0,2 0,597 -134 18,41 111 0,024 44 0,481 -40 28,4
0,3 0,595 -153 13,11 99 0,028 45 0,349 -43 24,8
0,4 0,597 -163 10,06 92 0,032 47 0,323 -53 22,4
0,5 0,601 -172 8,14 87 0,036 49 0,349 -42 20,7
0,6 0,610 -176 6,75 82 0,041 51 0,265 -38 18,9
0,7 0,598 177 5,86 77 0,046 52 0,284 -46 17,7
0,8 0,596 172 5,16 73 0,050 52 0,273 -35 16,5
0,9 0,612 166 4,56 69 0,054 52 0,208 -47 15,4
1 0,617 165 4,15 65 0,059 52 0,287 -51 14,8
1,1 0,610 157 3,80 62 0,064 52 0,238 -39 13,9
1,2 0,640 158 3,41 59 0,069 52 0,224 -57 13,4
1,3 0,608 152 3,19 55 0,073 51 0,235 -52 12,3
1,4 0,668 153 2,95 52 0,077 51 0,238 -59 12,2
1,5 0,614 149 2,76 49 0,082 52 0,229 -51 11,1
1,6 0,633 147 2,61 47 0,087 51 0,233 -65 10,8
1,7 0,614 143 2,46 43 0,092 51 0,238 -58 10,1
1,8 0,650 141 2,32 40 0,097 49 0,237 -68 10,0
1,9 0,643 138 2,22 37 0,103 48 0,231 -61 9,5
2 0,647 135 2,12 35 0,109 48 0,225 -76 9,1
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BFQ60

Total perm, power dissipation

versus temperature

mW Ptot = ' (T"amb)
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NPN Silicon Microwave Transistor up to 2 GHz BFR 14A

BFR 14 A is an epitaxial NPN silicon planar microwave transistor in hermetically sealed
metal ceramic 140 mil package similar to TO 120. Because of its low noise figure,

high gain, and low distortion, the transistor is particularly intended for use in low-noise
input stages, broadband, IF, and radar amplifiers up to 4 GHz, as well as for oscillator

circuits of low performance.

The ceramic package is especially suitable for thin and thick film circuits and permits
Space applications. The common emitter terminal is connected to the package. The transistor

is marked on its package with the full type designation.

Type

BFR 14 A

Ordering code

Q62702-F416
> 6*0,5

Base

'Emitter

K 6*0,5 -h

1*0,1

Approx. weight 0.05 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Collector-emitter voltage (RBe ^ 50 Q)

Emitter base voltage

Collector current

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 137°C)

Thermal resistance

Junction to ambient air RthJA
(when mounted on Al2 3 ceramics 1 6x25x0.6 mm
or glass-fiber reinforced Teflon 40x25x1 .5 mm)

VCEO 12 V
VCBO 20 V
VCER 20 V
Vebo 2.5 V
'c 30 mA
h 4 mA
T\ 200 °C
Tstg -65 to +175 °C

Ptot 250 mW

=S250 K/W
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Static characteristics (Tamb = 25 °C)

BFR14A

Collector-emitter breakdown voltage

(/CE0 = 500 nA) ^(BR)CEO £12 V
Collector-emitter breakdown voltage

(7CER = 10mA;RBE = 50Q) V(BR)CER £20 V
Emitter-base breakdown voltage

(/Ebo = 100hA) V(BR)EB0 £2.5 V
Collector cutoff current (Vcbo = 1 V) hso <50 nA

(Vcbo = 10 V; 7 = 150°C) A:bo <50 ^A
Collector cutoff current

(VCE = 20 V; VBE = 0) ^CES <100 ^A
DC current gain

(7C = 5 mA; VCE = 6 V) hfE >30 -

Dynamic characteristics (Tamb = 25 °C)

Small signal current gain

(7C = 5 mA; VCE = 6 V; f = 1 kHz)

(/c = 20 mA; VC£ = 6 V; f = 1 kHz)

Transition frequency

(/c = 20 mA; VCE = 6 V; f = 200 MHz)
Reverse transfer capacitance

(7C = 1 mA; VCE = 6 V; f = 1 MHz)

Noise figure

(7C = 2 mA; VCE = 6 V;

f = 200 MHz; Rg = 75 Q)

(7c = 3mA; VCE = 10 V;

f = 2 GHz; Zg = Zg opt)

Power gain

(7C = 1 5 mA; VCe = 10 V; f = 2 GHz)

hfe

hfe

Ci2e

NF

NF

*pe opt

75 (£40)

75 (£40) -

5 GHz

0.45

(^0.65)

pF

2 dB

3.8 (£5) dB

12(£10) dB
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BFR14A

S parameter
Operating point: VCe = 8 V, Ic = 3 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,867 - 25 8,47 160 0,018 74 0,987 - 10
0,2 0,839 - 50 7,91 144 0,033 59 0,916 - 20
0,3 0,809 - 70 7,06 131 0,043 48 0,857 - 28
0,4 0,775 - 86 6,23 120 0,049 39 0,801 - 33
0,5 0,750 - 99 5,49 110 0,055 32 0,758 - 37
0,6 0,725 -111 5,00 102 0,059 26 0,730 - 41

0,7 0,704 -119 4,51 95 0,063 23 0,734 - 44
0,8 0,695 -128 4,07 88 0,064 21 0,697 - 47
0,9 0,684 -135 3,69 83 0,065 17 0,682 - 52
1,0 0,667 -141 3,33 78 0,064 15 0,679 - 54
1,1 0,684 -145 3,03 73 0,065 13 0,662 - 57
1,2 0,672 -148 2,80 68 0,064 11 0,663 - 62
1,3 0,664 -153 2,59 64 0,066 8 0,664 - 64
1,4 0,660 -155 2,43 59 0,067 7 0,662 - 66
1,5 0,636 -160 2,28 55 0,063 6 0,656 - 69
1,6 0,652 -162 2,16 53 0,063 5 0,685 - 73
1,7 0,642 -165 2,02 49 0,065 5 0,705 - 74
1,8 0,649 -167 1,97 44 0,065 5 0,688 - 76
1,9 0,623 -168 1,87 40 0,065 4 0,678 - 79
2,0 0,604 -172 1,78 36 0,066 3 0,699 - 83
2,5 0,637 159 1,60 22 0,080 0,587 - 86
3,0 0,611 149 1,38 7 0,086 -2 0,610 - 99
3,5 0,602 135 1,20 -9 0,095 -5 0,618 -117
4,0 0,564 125 1,06 -25 0,103 -12 0,657 -128
4,5 0,544 110 0,97 -40 0,112 -18 0,661 -142
5,0 0,517 101 0,86 -55 0,120 -24 0,700 -156

696



BFR14A

S parameter
Operating point: VCE = 8 V, Ic = 5 mA, Z = 50 Q

f S11 <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,801 - 32 13,05 156 0,017 67 0,968 - 13

0,2 0,762 - 62 11,73 137 0,030 54 0,861 - 25

0,3 0,731 - 84 10,03 124 0,038 44 0,779 - 33

0,4 0,706 -102 8,53 112 0,042 36 0,717 - 38

0,5 0,681 -114 7,31 103 0,045 30 0,669 - 42
0,6 0,660 -125 6,45 95 0,049 25 0,646 - 46
0,7 0,644 -133 5,78 88 0,050 24 0,650 - 49

0,8 0,639 -141 5,14 82 0,052 22 0,616 - 51

0,9 0,629 -146 4,62 77 0,052 20 0,605 - 56

1,0 0,619 -152 4,14 73 0,053 19 0,603 - 58

1,1 0,633 -155 3,76 68 0,054 17 0,590 - 61

1,2 0,617 -158 3,46 63 0,054 16 0,606 - 66

1,3 0,611 -162 3,19 59 0,055 14 0,605 - 67

1,4 0,609 -163 2,98 55 0,057 13 0,608 - 70

1,5 0,583 -167 2,79 51 0,056 13 0,603 - 72

1,6 0,598 -169 2,63 48 0,056 14 0,630 - 76

1,7 0,588 -171 2,46 44 0,058 13 0,653 - 77

1,8 0,596 -172 2,34 40 0,060 12 0,640 - 79

1,9 0,549 -174 2,20 37 0,060 12 0,637 - 83

2,0 0,553 -177 2,10 32 0,062 11 0,660 - 86

2,5 0,605 155 1,94 22 0,078 11 0,511 - 84

3,0 0,570 144 1,65 7 0,090 7 0,542 - 97

3,5 0,573 132 1,45 -9 0,100 0,551 -114

4,0 0,523 121 1,28 -24 0,111 -6 0,597 -126

4,5 0,512 107 1.18 -39 0,123 -14 0,607 -140

5,0 0,475 97 1,04 -55 0,131 -21 0,653 -153
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BFR14A

S parameter
Operating point:% = 8V,/C = 10 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,674 - 47 22,16 149 0,015 60 0,915 - 19

0,2 0,647 - 85 17,96 128 0,025 50 0,759 - 32
0,3 0,623 -110 14,25 114 0,029 40 0,652 - 39
0,4 0,614 -125 11,44 103 0,032 37 0,590 - 43
0,5 0,604 -135 9,55 95 0,034 33 0,546 - 45
0,6 0,593 -144 8,22 88 0,036 31 0,526 - 48
0,7 0,583 -150 7,22 82 0,038 31 0,530 - 50
0,8 0,587 -157 6,42 77 0,040 31 0,507 - 52
0,9 0,575 -161 5,71 73 0,042 31 0,505 - 56
1,0 0,570 -165 5,09 69 0,044 30 0,510 - 58
1,1 0,583 -167 4,62 64 0,045 30 0,495 - 61

1,2 0,564 -170 4,23 60 0,047 28 0,512 - 65
1,3 0,563 -173 3,90 55 0,049 27 0,517 - 66
1,4 0,560 -172 3,64 52 0,051 26 0,524 - 69
1,5 0,534 -177 3,41 48 0,051 28 0,523 - 71

1,6 0,547 -178 3,20 46 0,054 27 0,554 - 75
1,7 0,534 179 3,00 42 0,055 26 0,576 - 75
1,8 0,540 179 2,85 38 0,058 24 0,568 - 77
1,9 0,514 178 2,68 34 0,059 24 0,567 - 81

2,0 0,499 174 2,54 30 0,063 22 0,595 - 84
2,5 0,583 149 2,26 21 0,080 20 0,435 - 83
3,0 0,551 139 1,94 6 0,094 14 0,472 - 94
3,5 0,554 128 1,70 -9 0,106 6 0,493 -113
4,0 0,501 117 1,50 -24 0,119 -1 0,538 -123
4,5 0,489 103 1,38 -39 0,132 -10 0,552 -138
5,0 0,447 93 1,21 -55 0,142 -19 0,604 -151
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BFR14A

S parameter
Operating point: VCE = 8 V, Ic = 1 5 mA, Z = 50 Q

f S11 <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,588 - 61 28,31 144 0,013 62 0,874 - 22

0,2 0,586 -102 21,63 121 0,021 47 0,691 - 35

0,3 0,582 -125 16,07 108 0,024 41 0,582 - 40

0,4 0,583 -138 12,63 99 0,026 40 0,529 - 43

0,5 0,580 -146 10,44 91 0,028 36 0,499 - 45

0,6 0,573 -154 8,87 85 0,031 37 0,477 - 47

0,7 0,565 -159 7.78 79 0,033 36 0,486 - 49

0,8 0,568 -164 6,82 74 0,036 38 0,466 - 50

0,9 0,559 -168 6,09 70 0,039 37 0,466 - 55

1,0 0,557 -172 5,45 66 0,041 37 0,475 - 56

1,1 0,569 -173 4,93 62 0,042 36 0,462 - 59

1,2 0,552 -175 4,52 58 0,044 36 0,483 - 64

1,3 0,550 -178 4,14 54 0,046 34 0,489 - 65

1,4 0,542 -177 3,88 50 0,049 33 0,494 - 67

1,5 0,516 177 3,62 47 0,049 34 0,501 - 69

1,6 0,528 176 3,39 44 0,052 34 0,528 - 73

1,7 0,518 175 3,18 40 0,055 32 0,554 - 74

1,8 0,525 174 3,01 36 0,059 30 0,545 - 75

1,9 0,497 174 2,84 33 0,060 29 0,545 - 79

2,0 0,487 170 2,70 29 0,063 27 0,574 - 83

2,5 0,578 146 2,37 20 0,080 26 0,418 - 80

3,0 0,550 138 2,04 6 0,094 19 0,455 - 93

3,5 0,551 126 1,77 -9 0,107 10 0,469 -110

4,0 0,504 115 1,57 -25 0,120 1 0,525 -121

4,5 0,489 101 1,43 -39 0,135 -7 0,539 -135

5,0 0,445 91 1,27 -55 0,146 -16 0,595 -149
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BFR 14A

Total perm, power dissipation
versus temperature
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BFR 14A

Min. noise figure

WFmin = n/c)atyS = V pt

VCE = 10V;f=2GHz

Equivalent noise resistance

ftn = n/c> |/s-/qP,|

NF = /VFmin + Rn ^
(ys)

l/CE = 10V;f=2GHz

A/fm

5

i

n

20

10

—
n

15 20mA 20 mA

Optimum generator admittance

V'opt = M/c)forNF = NFmin

Vopt = Gop, + i hFE opt; VCE = 10 V;

mS /=2GHz;Yo = 20mS
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BFR14A

Transition frequency fj = f (7c)
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NPN Silicon Microwave Transistor up to 2 GHz BFR 14 B

BFR 14 B is an epitaxial NPN silicon planar microwave transistor in hermetically sealed

metal ceramic 100 mil package similar to TO 1 20. Because of its low noise figure, high

gain, and low distortion, the transistor is particularly intended for use in low-noise input

stages, broadband, IF, and radar amplifiers up to 4 GHz, as well as for oscillator circuits

of low performance up to 6 GHz.

The ceramic package is especially suitable for thin and thick film circuits and permits

Space applications. The emitter terminal is connected to the package. The transistor

is marked on its package with the short designation "14 B".

Type

BFR 14 B

Mark

14B

Ordering code

Q62702-F494

-Emitter

t» 6*0,5 -H
| g.

Docn ~
Pnlloi-tnr ** «H X <->

Collector

Emitter

1*0,1

Approx. weight 0.05 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 12 V
Collector-base voltage VCBO 20 V

Collector-emitter voltage (Abe * 50 Q) VcER 20 V
Emitter-base voltage Vebo 2.5 V

Collector current k 30 mA
Base current h 4 mA
Junction temperature T> 200 UC

Storage temperature range Tstg -65 to +175 UC

Total power dissipation (Tamb ^ 137°C) Ptot 250 mW

Thermal resistance

Junction to ambient air RtnJA

when mounted on Al2 3 ceramics 1 6x25x0.6 mm
or glass-fiber reinforced Teflon 40x25x1 .5 mm

^250 K/W

703



BFR 14 B

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/CE0 = 500 ^A)

Collector-emitter breakdown voltage

(/CEr= 10mA;/?BE = 50Q)
Emitter-base breakdown voltage

(/EBO =100^A)
Collector cutoff current

(VCBO = 10V)
(VCBO = 10V;ramb = 150°C)
Collector cutoff current

(Vcb = 20 V; VBE = 0)

DC current gain

(/c = 5 mA; VCE = 6 V)

Dynamic characteristics (7amb = 25 °C)

Small signal current gain

(/c = 20 mA; VCe = 6 V; f = 1 kHz)

(/c = 20 mA; l/CE = 6V;f=1 kHz)

Transition frequency

(/c = 20 mA; VCE = 6 V; f = 200 MHz)
Reverse transfer capacitance

(Ic = 1 mA; Vce = 6V;/=1 MHz)
Noise figure

(/c = 2mA;%= 10 V;

f = 200 MHz; Rg = 1 00 Q)

{/c = 3 mA; VCE = 1 V;

f = 2GHz;Zg = Zgopt)

Power gain

(/c = 1 5 mA; VCe = 1 V;

f = 2 GHz)

hie

hfe

fj

Ci2e

NF

NF

^(BR)CEO ^12 V

^(BR)CER ^20 V

^(BR)EBO ^2.5 V

^CBO <50 nA
'CBO <50 \iA

^CES <100 ^A

>>FE >30 -

G,pe opt

75 (235)

75 (235)

0.45 (^0.65)

1.5(^2)

3.2 (^4)

12.5(211) dB

GHz

pF

dB

dB
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S parameter
Operating point: VCE = 10 V, Ic = 3 mA, Z = 50 Q

BFR14B

f Su (P S2 i
<P S 12 <P S22 <P Gmax

(GHz) (dB)

0,1 0,859 - 18 6,96 164 0,018 76 1,018 - 7 -

0,2 0,855 - 34 6,90 153 0,032 66 0,946 -14 32,2

0,3 0,796 - 49 6,53 141 0,045 57 0,879 -21 27,1

0,4 0,767 - 65 6,17 131 0,054 51 0,806 -28 24,2

0,5 0,726 - 77 5,68 124 0,061 45 0,800 -31 22,8

0,6 0,700 - 92 5,36 116 0,067 40 0,721 -33 20,7

0,7 0,650 -104 5,00 108 0,071 35 0,721 -37 19,5

0,8 0,644 -116 4,66 101 0,074 31 0,677 -36 18,4

0,9 0,602 -128 4,42 94 0,076 28 0,602 -42 16,8

1,0 0,610 -136 4,11 88 0,078 26 0,653 -44 16,7

1,1 0,568 -147 3,89 83 0,080 24 0,586 -42 15,3

1,2 0,610 -153 3,61 78 0,080 23 0,566 -50 14,9

1,3 0,553 -160 3,37 74 0,081 21 0,563 -49 13,8

1,4 0,605 -167 3,16 70 0,082 19 0,558 -53 13,6

1,5 0,552 -170 2,94 65 0,081 19 0,542 -49 12,5

1,6 0,569 -176 2,83 62 0,081 19 0,537 -56 12,2

1,7 0,542 179 2,63 58 0,082 19 0,543 -54 11,4

1,8 0,568 172 2,51 54 0,082 19 0,534 -59 11,2

1,9 0,565 168 2,42 51 0,084 18 0,530 -57 10,8

2,0 0,562 163 2,33 47 0,085 19 0,512 -64 10,3

Operating point: VCE = 10 V, Ic = 10 mA, Z = 50 Q

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

0,647 - 35 18,73 155 0,014 69 0.959 -14

0,604 - 69 17,15 137 0,023 55 0,800 -25

0,551 - 97 14,60 122 0,029 49 0,680 -31

0,535 -116 12,38 111 0,033 45 0,589 -37

0,509 -132 10,52 104 0,036 44 0,578 -37

0,512 -143 9,06 97 0,039 44 0,509 -37

0,492 -154 7,98 90 0,042 43 0,512 -39

0,497 -162 7,11 85 0,044 43 0,473 -35

0,492 -172 6,36 80 0,047 43 0,414 -41

0,509 -175 5,82 76 0,050 43 0,478 -43

0,493 175 5,34 72 0,053 43 0,422 -38

0,527 174 4,91 68 0,056 43 0,410 -48

0,489 167 4,50 65 0,058 43 0,412 -46

0,546 165 4,17 62 0,061 42 0,414 -51

0,494 161 3,88 58 0,063 43 0,405 -46

0,517 158 3,69 56 0,066 43 0,399 -54

0,494 154 3,46 53 0,070 45 0,413 -50

0,531 150 3,26 49 0,073 44 0,401 -56

0,523 148 3,14 46 0,076 43 0,404 -53

0,525 144 3,00 44 0,080 43 0,388 -61

38,7

31,1

27,6

25,2

23,5

21,8

20,6

19,4

18,1

17,7

16,6

16,0

15,1

14,8

13,8

13,4

12,8

12,5

12,1

11,6
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BFR14B

S parameter
Operating point: VCe = 1 V, Ic = 20 mA, Z = 50 Q

f Sn (P $21 <P S12 <P $22 <P "max
(GHz) (dB)

0,1 0,478 - 62 27,67 146 0,011 65 0,897 -18 37,0
0,2 0,491 -108 21,99 123 0,018 53 0,699 -26 31,0

0,3 0,492 -133 16,91 110 0,021 51 0,585 -29 27,6
0,4 0,495 -148 13,37 101 0,024 50 0,514 -33 25,1

0,5 0,495 -160 10,97 95 0,027 51 0,521 -31 23,4
0,6 0,508 -166 9,20 90 0,030 52 0,470 -31 21,7
0,7 0,498 -174 8,01 84 0,033 53 0,485 -33 20,5
0,8 0,503 -179 7,08 79 0,036 54 0,462 -28 19,3

0,9 0,510 172 6,30 75 0,039 53 0,405 -35 18,1

1,0 0,520 171 5,74 71 0,043 54 0,472 -37 17,6

1.1 0,514 163 5,26 68 0,047 54 0,427 -32 16,6

1,2 0,542 163 4,83 65 0,050 53 0,410 -42 16,0

1,3 0,512 156 4,41 61 0,053 54 0,419 -40 15,1

1,4 0,565 157 4,07 58 0,055 54 0,422 -46 14,7

1,5 0,515 152 3,80 55 0,058 53 0,421 -41 13,8

1,6 0,536 150 3,60 52 0,063 54 0,411 -49 13,4

1,7 0,515 146 3,38 49 0,066 54 0,430 -46 12,8

1,8 0,552 143 3,20 46 0,071 52 0,418 -52 12,5

1,9 0,545 141 3,06 43 0,074 52 0,422 -49 12,1

2,0 0,548 138 2,93 41 0,078 52 0,404 -57 11.7

Min. noise figure NFm \n = f (Ic)

dB VCE = 10V;f = 2GHz

A/fm

5

20 mA

Max ppwer gain G ,» pt = f Uc)

dB VCE = 10 V; f = 2 GHz

3Peopt

10

5

n

25 mA
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BFR 14 B

Reverse voltage Vcer = f (Abe)

V /cS10mA
25

Transition frequency fT = f (7C )

GHzVCE = 10V;f = 200MHz

^CEH

\\
V
\

'

J
f\&)

VCEL R

I

10° 10
1

10
2

10
3

10
4

fi

/

't 6

5

4

3

n

i

/

/

/

5 10 15 20 25 mA
« k

Total perm, power dissipation

versus temperature
mW Ptot = nTamb)
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-
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\

\
\

\
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NPN Silicon Microwave Transistor up to 2 GHz BFR 14 C

BFR 14 C is an epitaxial NPN silicon planar microwave transistor in hermetically sealed

metal ceramic 200 mil package similar to TO 120. It is outstanding for a low noise

figure, high power gain and low distortion factor. It is intended for use in low-noise

RF input stages, broadband IF, and radar amplifiers up to 4 GHz, as well as for smaller

oscillator circuits up to 6 GHz.

The 200 mil ceramic package is particularly suitable for use in thin and thick film circuits

for aircraft and Space applications. The emitter is electrically connected to the package.

The transistor is marked on its package with the short designation "14 C".

Type Mark Ordering code

BFR 14 C 14C Q62702-F543

0,51*108

[_J—
-Emitter

1,52

Approx. weight 0.08 g

-JL-
0,25

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage Vceo 20 V
Collector-base voltage Vcbo 27 V
Collector-emitter voltage (Rbe ^ 50 Q) ^CER 27 V
Emitter-base voltage Vebo 1.5 V
Collector current h 35 mA
Base current h 4 mA
Junction temperature T\ 200 °C
Storage temperature range Tstg -65 to +175 °C
Total power dissipation (TamD ^ 150°C) Ptot 700 mW

Thermal resistance

Junction to case TthJC £70 K/W
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BFR14C

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 1 mA)
Collector-emitter breakdown voltage

(Zcer = 1 mA; Abe = 50 Q)

Emitter-base breakdown voltage

(/EBo = 100nA)
Collector cutoff current

(Vcbo = 10V)
Collector cutoff current

(VcB0 = 10V;7amb =150°C)
Collector cutoff current

(Vcbo = 25 V)

DC current gain

(/c = 15 mA; VCe = 10 V)

Dynamic characteristics (7"
amb = 25 °C)

Small-signal current gain

(/c = 15 mA; VCB = 10 V; f = 1 kHz)

Transition frequency

{/c = 1 5 mA; VCE = 10 V; f = 200 MHz)

Reverse transfer capacitance

(/c = 1 mA; VCe = 10 V; f = 1 MHz)
Noise figure

(7C = 2 mA; VCE = 10 V; f = 10 MHz; /?
g
= 75 Q)

(Jc = 5 mA; VCE = 1 V; f = 2 GHz; Zg = Zg opt.)

Power gain

{Ic = 1 5 mA; VCe = 10 V; f = 2 GHz)

hfe

fj

Ci2e

NF
NF

Gpe opt.

V(BR)CE0 £20 V

V(BR)CER £27 V

V(BR)EBO £1.5 V

/CBO <50 nA

hso <50 HA

/CES <100 iiA

&FE >30 -

75

4.3

0.45 (£0.65)

1.5 (£2)

3.6 (£4.5)

11

GHz

PF

dB
dB

dB
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S parameter
Operating point: VCE = 1 V, Ic = 3 mA, Z = 50 Q

BFR14C

f Si, (p S2 i
(P Sl2 (p S22 (p Gmax

(GHz) (dB)

0,1 0,884 - 18 6,93 163 0,017 77 1,018 - 7 _

0,2 0,872 - 34 6,78 151 0,030 66 0,943 -13 32,4
0,3 0,806 - 48 6,36 140 0,042 57 0,865 -19 26,6
0,4 0,767 - 63 5,97 130 0,050 52 0,805 -27 23,9
0,5 0,718 - 75 5,43 123 0,056 46 0,823 -27 22,8
0,6 0,685 - 88 5,09 115 0,061 42 0,732 -28 20,2
0,7 0,624 - 99 4,71 107 0,066 38 0,740 -33 19,0
0,8 0,611 -109 4,38 100 0,069 36 0,711 -31 17,9
0,9 0,562 -121 4,13 94 0,072 33 0,634 -36 16,2
1,0 0,567 -127 3,82 89 0,074 32 0,702 -39 16,3
1,1 0,508 -138 3,60 84 0,076 31 0,647 -35 14,8
1,2 0,559 -144 3,33 79 0,077 30 0,617 -44 14,2
1,3 0,491 -148 3,11 76 0,078 28 0,631 -43 13,3
1,4 0,533 -157 2,91 72 0,080 27 0,627 -46 12,9
1,5 0,481 -158 2,71 67 0,079 27 0,618 -44 11,9
1,6 0,494 -166 2,61 64 0,081 27 0,608 -50 11,5
1,7 0,464 -168 2,44 61 0,082 27 0,621 -48 10,9
1,8 0,475 -176 2,33 57 0,084 28 0,616 -52 10,5
1,9 0,477 -179 2,24 54 0,086 27 0,619 -50 10,2
2,0 0,467 176 2,16 51 0,089 28 0,599 -56 9,7

Operat

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

ng point: VCe = 1 ° v »" 7c = 1 ™A, Z = 50 Q

0,703 - 38 18,63 152 0,013 69 0,947 -14
0.631 - 73 16,57 132 0,022 53 0,787 -21
0,554 - 99 13,71 117 0,027 49 0,671 -25
0.520 -118 11,28 107 0,030 48 0,610 -31
0,490 -133 9,42 100 0,032 46 0,628 -28
0,484 -143 8,01 94 0,035 47 0,561 -26
0,458 -153 7,00 88 0,039 48 0,579 -31
0,459 -160 6,27 83 0,042 48 0,574 -26
0.453 -169 5,60 79 0,044 48 0,502 -31
0,464 -170 5,10 75 0,048 48 0,580 -35
0,441 179 4,68 71 0,051 49 0,537 -29
0,481 179 4,29 68 0,054 49 0,510 -39
0,430 172 3,94 65 0,057 49 0,531 -38
0,489 171 3,64 62 0,059 49 0,532 -42
0,434 167 3,39 59 0,062 48 0,533 -39
0,457 164 3,22 56 0,066 49 0,528 -45
0,425 161 3,02 53 0,069 50 0,547 -43
0.454 156 2,87 50 0,073 49 0,540 -48
0,450 154 2,74 47 0,076 49 0,548 -45
0,444 151 2,64 45 0,080 49 0,529 -51

38,2

30,8

26,9

24,4

22,9

20,9

19,7

18,7

17,2

17,0

15,8

15,1

14,2

13,9

13,0

12,6

12,0

11,6

11,3

10,8
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BFR14C

S parameter
Operating point: VCE = 10 V; Ic = 20 mA, Z = 50 Q

f S11 (p S2 i
(P S12 <P S22 <P Gmax

(GHz) (dB)

0,1 0,536 - 69 26,19 141 0,010 61 0,879 -15 36,3

0,2 0,517 -155 19,25 117 0,016 49 0,709 -19 30,1

0,3 0,496 -137 14,19 105 0,019 52 0,624 -20 26,4

0,4 0,494 -151 11,05 97 0,021 52 0,584 -24 23,9

0,5 0,489 -161 8,96 92 0,024 54 0,625 -22 22,4

0,6 0,495 -166 7,48 87 0,027 56 0,571 -21 20,4

0,7 0,481 -173 6,53 82 0,031 58 0,595 -26 19,3

0,8 0,484 -178 5,79 78 0,033 57 0,603 -22 18,4

0,9 0,490 174 5,13 74 0,036 58 0,535 -26 16,9

1,0 0,495 175 4,66 70 0,040 58 0,613 -31 16,6

1,1 0,482 165 4,27 67 0,043 59 0,575 -26 15,5

1,2 0,516 167 3,91 64 0,047 58 0,546 -35 14,7

1,3 0,473 161 3,59 61 0,050 59 0,569 -35 13,9

1,4 0,532 161 3,31 58 0,053 59 0,573 -38 13,6

1,5 0,478 157 3,08 54 0,055 58 0,577 -36 12,7

1,6 0,499 155 2,93 52 0,059 59 0,565 -42 12,2

1,7 0,471 152 2,74 49 0,063 59 0,586 -41 11,7

1,8 0,498 148 2,60 47 0,067 58 0,583 -46 11,3

1,9 0,497 146 2,50 44 0,071 58 0,594 -43 11,1

2,0 0,492 144 2,39 41 0,076 58 0,572 -49 10,5

Total perm, power dissipation

versus temperature

n»W Ptot = f(Tan*>)
800

*.
t
700

600

500

400

300

200

100

\

YhJC

i

\
\

[

I

\

\

\

\

\

\

100 200 °C

7amb

Max power gain Gpmax = ' (Vc)

Power gain at noise matching Gp/NF„pt

dB Noise characteristic NF = f Uc)

15

toil Max. power gain

up max

Power gam at

noise matching

^p / A/F pt

Noise characters tics,.

NF

10 20 30 40 mA
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NPN Silicon Transistor for Low-Noise
RF Broadband Amplifiers

BFR15A

BFR 15 A is an epitaxial NPN silicon planar RF transistor in TO 72 case (18 A 4 DIN
41876) for universal application up to the GHz range, e. g. for low-noise broadband
and antenna amplifiers.

The terminals E, B, and C are insulated from the case.

Type

BFR 1 5A

Ordering code

Q62702-F460

Z,54±0iS

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (/?Be ^ 50Q)
Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 60 °C)

Thermal resistance

Junction to ambient air

Junction to case

VCEO 12 V
VCER 20 V
Vebo 2.5 V
k 30 mA
h 4 mA
T] 200 °C

Tstg -65 to +175 °C

Ptot 200 mW

ftthJA ^700 K/W
RthJC £400 K/W
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BFR15A

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

UCEO = 500 nA) V
(BR)CEO

Collector-emitter breakdown voltage

(7CER = 1 mA; ftBE = 50 Q) V(BR)CER

Emitter-base breakdown voltage

(7EB0 = 1 00 nA) V(Br)ebo
Collector cutoff current (VCbo

= 1^V) /cbo

DC current gain

(7C = 5 to 20 mA; VCE - 6 V) />fe

Dynamic characteristics (Tamb = 25 °C)

Small signal current gain

(7C = 5 mA; VCE = 6 V; f = 1 kHz)

Transition frequency

(7C = 1 mA;% = 6V;f= 200 MHz)
Reverse transfer capacitance

(7C = 1 mA; VCE = 6 V; f = 1 MHz)
Collector-base capacitance

(VCB0 = 10V;f= 1 MHz)
Noise figure

(7C = 2 mA; VCE = 6 V; f = 10 MHz; Rg = 75 Q)

(7C = 2 mA; VCE = 6 V; f = 200 MHz; flg
= 75 Q)

(7C = 2 mA; VCE = 6 V; f = 800 MHz; Rg = 60 Q)

Power gain

(7C = 1 mA; VCE = 6 V; f = 800 MHz;

Rg = 60 Q) Gpe

Output voltage

(three tone modulation f approx. 800 MHz)

(7C = 1 5 mA; VCE = 5 V; d[M = 60 dB
RL = Rg = 75 Q) V

>12

>20

>2.5
<50

^25

12

140

V

V

V
nA

fife 70 -

fj 4.5 GHz

Ci2e 0.42 PF

CcBO S1.1 pF

NF 1.8 dB
NF 2 dB
NF 3 dB

dB

mV
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BFR15A

S parameter
Operating point: VCe = 6 V, Ic = 1 2 mA, Z = 50 Q

f .Sii <P $21 <P S12 (p $22 <P Gmax
(GHz) (dB)

0,1 0,565 -27 16,71 134 0,022 74 0,804 -12 30,64
0,2 0,383 -31 11,36 118 0,039 79 0,696 -13 24,68
0,3 0,273 -30 8,22 109 0,056 80 0,628 -11 20,81

0,4 0,214 -25 6,32 104 0,071 83 0,567 -10 17,90
0,5 0,160 -19 5,21 100 0,088 84 0,562 -13 16,10
0,6 0,127 -18 4,45 97 0,107 84 0,566 -13 14,72
0,7 0,117 -18 3,78 95 0,119 85 0,562 -11 13,27
0,8 0,127 -12 3,36 92 0,136 85 0,531 -10 12,00
0,9 0,140 - 7 2,91 90 0,148 85 0,533 -16 10,82
1,0 0,173 - 1 2,62 87 0,162 83 0,577 -17 10,27
1,1 0,204 - 1 2,35 84 0,173 81 0,628 -17 9,78
1,2 0,275 2,06 82 0,179 80 0,601 -19 8,57
1,3 0,344 4 1,80 78 0,183 76 0,667 -23 8,24
1,4 0,412 5 1,58 74 0,187 70 0,714 -26 7,88
1,5 0,483 6 1,38 72 0,191 68 0,735 -25 7,33
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BFR15A

Total perm, power dissipation

versus temperature

mWPtot = >W
300

200

100

.._ — ....

—

—
^tlwA \ \flthJC

\
V

100 200 °C

GHz

5

Transition frequency fj = f (/c)

Vfce = 6 V; f = 200 MHz

J

/

/

I

-*> T

5 10 15 20 mA

~h

Noise figure NF = f (Ic )

VCE = 6 V; f = 800 MHz; Rg = 60 Q

HF

J

1*

3

2

1

n

10 15 20 mA

-/c
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NPN Silicon Transistor for Low-Noise
RF Broadband Amplifiers

BFR 34 A
2 N 6620

BFR 34 A is an epitaxial NPN silicon planar RF transistor in a plastic package similar

to TO 1 19 (50 B 3 DIN 41 867) intended for use in RF amplifiers up to the GHz range,

e. g. for low-noise input stages, broadband antenna amplifiers and oscillators. BFR 34 A
is also available upon request as JEDEC type under the designation 2N6620.

Type

BFR 34 A
2N 6620

Ordering code

Q62702-F346-S1
Q68000-A4668

25*0.2

'llPn 11

0,9x0,2 !0.05-

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (RBe ^ 50 fi )

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 50°C)

Thermal resistance

Junction to ambient air

(mounted on glass fiber epoxy resin PCB
40 mm x 25 mm x 1.5 mm)

BFR 34 A
2 N 6620

^CEO 12 V
VCER 20 V
Vebo 2.5 V
h 30 mA
h 4 mA
T\ 150 °C

Tstg -55 to +125 °C

Ptot 200 mW

flthJA ^500 K/W
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BFR34A
2 N 6620

Static characteristics (Iamb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 500 ^A)

Collector-emitter breakdown voltage

(/cer = 1 mA; RBe = 50 Q)

Emitter-base breakdown voltage

(/EBo=100^A)
Collector cutoff current

(Vcbo = 10V)
DC current gain

(/c = 5 to 25 mA; VCE = 6 V)

Dynamic characteristics (Tamb = 25 °C)

Small signal current gain

(/c = 5 mA; VCE = 6 V; f = 1 kHz)

Transition frequency

(Ic = 200 mA; VCE = 1 V; f = 200 MHz)
Reverse transfer capacitance

(/c = 1 mA; Vce = 6 V; f = 1 MHz)
Collector-base capacitance

(Vcbo= 10 V, f = 1 MHz)
Noise figure

(7C = 2 mA; VCE = 6 V; f = 10 MHz; Rg = 75 Q
(7C = 2 mA; VCe = 6 V; f = 200 MHz; Rg = 75 Q)

(/c = 2 mA; VCE = 6 V; f = 800 MHz; Rg = 60 Q)

(7C = 3 mA; VCE = 1 V; f = 2 GHz; Zg = Zg opt )

Power gain

(7C = 1 5 mA; VCe = 6 V; f = 800 MHz;

Rg = 60 G)

Output voltage

(three tone modulation / approx. 800 MHz)

(Ic = 1 5 mA, VCE = 6 V; d!M = 60 dB;

Rg = Rl = 75 Q)

BFR34A
2 N 6620

^(BR)CE0 >12 V

V(BR)CER >20 V

^(BR)EBO >2.5 V

7qbo <50 nA

nFE ^25 -

h

Ci2e

CcBO

NF
NF
NF
NF

Gpe

Vo

70

5

0.4

0.75

1.8

2

2
4

14

140

GHz

PF

PF

dB
dB
dB
dB

dB

mV
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BFR34A
2 N 6620

S parameter
Operating point: Vqe = 6 V, Iq = 5 mA, Z = 50

f Sn q> $21 <P $12 <P S22 <P

(GHz)

0,1 0,794 - 27 13,08 153 0,021 75 0,930 -13
0,2 0,663 - 52 11,38 136 0,037 62 0,843 -20
0,3 0,535 - 71 9,11 121 0,047 58 0,697 -27
0,4 0,420 - 89 7,70 110 0,054 57 0,691 -27
0,5 0,385 -103 6,50 103 0,062 58 0,595 -26
0,6 0,306 -113 5,57 97 0,068 58 0,577 -30
0,7 0,287 -131 4,95 91 0,076 58 0,546 -31

0,8 0,272 -138 4,35 86 0,084 58 0,539 -33
0,9 0,254 -153 3,96 83 0,089 60 0,543 -34
1,0 0,264 -158 3,51 79 0,095 60 0,520 -33
1,1 0,256 -169 3,29 75 0,104 60 0,502 -37
1,2 0,268 -175 3,03 72 0,111 61 0,504 -38
1,3 0,271 177 2,82 69 0,120 61 0,488 -42
1,4 0,280 171 2,60 66 0,125 60 0,508 -42
1,5 0,236 158 2,30 62 0,121 53 0,439 -46
1,6 0,314 165 2,36 60 0,139 62 0,467 -46
1,7 0,328 161 2,21 59 0,148 64 0,469 -46
1,8 0,345 157 2,07 54 0,154 61 0,439 -50
1,9 0,354 156 1,99 52 0,162 62 0,452 -53
2,0 0,374 153 1,90 49 0,169 60 0,435 -55
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BFR34A
2 N 6620

Total perm, power dissipation

versus temperature

mW Ptot = Mr«nb)

300

200

100
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k
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\
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/
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/
n
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Noise figure NF = f (Jc)
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NPN Silicon Transistor for Low-Noise RF Broadband
Amplifiers and High-Speed Switching Applications

BFR 35 A
BFR 35 AR
2 N 6619

BFR 35 A is an epitaxial NPN silicon planar RF transistor in TO 236 plastic package
(23 A 3 DIN 41869), intended for use in film circuits up to the GHz range, e. g. for

broadband amplifiers and ultrafast, unsaturated logic circuits. The transistor BFR 35 A
is marked with the code letters "GB". The transistor is also available upon request with

changed terminal sequence ("E" and "B" interchanged) under the designation BFR 35 AR
(mark "GZ"). The BFR 35 A is also available upon request as JEDEC type, designated

2N6619,

Type

BFR 35 A
BFR 35 AR
2 N 6619

Mark

GB
GZ
GB

Ordering code

Q62702-F347-S1
Q62702-F500
Q68000-A4667

1± 0,05 1*0,05

"*t*""*i 0,1*0.15

e
i Bti:—i~£ ^£_

*
0,4 ±0,03

5-T

1m in

t f
0,1.0,25

~ 3 -0,15 H '1,2-0,35

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (Abe * 50 Q)

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 50 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back
(ceramic substrate 0.7 mm; 2.5 cm2 area)

BFR 35 A
2 N 6619

VCEO 12 V
VCER 20 V
Vebo 2.5 V
k 30 mA
h 4 mA
T\ 150 °C

Tstg -55 to +125 °C

Ptot 200 mW

flthJA

flthJSB

<500
<400

K/W
K/W
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BFR 35 A
BFR 35 AR
2 N 6619

Static characteristics (7*amb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 500 ixA)

Collector-emitter breakdown voltage

(7CER = 1 mA; flBE = 50 fl)

Emitter-base breakdown voltage

(/EBO = 100nA)
Collector cutoff current

(VCbo=10V)
DC current gain

(/c = 5 to 20 mA; VCe = 6 V)

Dynamic characteristics (Tamb = 25 °C)

Small-signal current gain

(/c * 5 mA; VC e = 6V;f=1 kHz)

Transition frequency

(/c = 20 mA; VCE = 1 V; f = 200 MHz)
Reverse transfer capacitance

(/c = 1 mA; Vqe = 6 V; f = 1 MHz)
Collector-base capacitance

(Vcbo= 10 V; 7 = 1 MHz)
Noise figure

(/c = 2 mA; VCe = 6 V; f = 200 MHz; Rg
= 75 Q)

(7C = 2 mA; VCe = 6 V; f = 800 MHz; Rg = 60 Q)

(/c = 3 mA; Vce = 10 V; f = 2 GHz; Rg = Rg opt )

Power gain

(Ic = 1 5 mA; VC e = 6V;f= 800 MHz;

Rg = 60 Q)

Output voltage:

(three tone modulation f approx. 800 MHz)

(Ic = 1 5 mA; VCE = 6 V;

d|M = 60 dB; Rg
= RL = 75 Q)

BFR 35 A
2 N 6619

^(BR)CEO >12 V

V(BR)CER >20 V

V(BR)EBO >2.5 V

ICBO <50 nA

hn >25 -

r»fe

h

Ci2e

CcBO

NF
NF
NF

Gpe

Vo

70

5

0.4

0.7

2

2
4

14

140

GHz

pF

pF

dB
dB
dB

dB

mV
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S parameter
Operating point: Vce =6 V, Ic = 5 mA, Z = 50

BFR35A
BFR 35 AR
2 N 6619

f S11 (p S21 (p Si 2 <P S22 (P

(GHz)

0,1 0,771 - 29 12,75 150 0,025 73 0,971 -14
0,2 0,639 - 55 10,70 130 0,041 63 0,807 -21

0,3 0,486 - 72 8,34 115 0,052 57 0,697 -27
0,4 0,400 - 87 6,92 104 0,063 57 0,650 -26
0,5 0,326 - 97 5,78 97 0,071 57 0,582 -29
0,6 0,289 -105 4,88 91 0,079 57 0,591 -31

0,7 0,232 -112 4,30 85 0,089 56 0,585 -25
0,8 0,206 -123 3,79 80 0,098 56 0,501 -27
0,9 0,180 -129 3,47 76 0,109 57 0,527 -34
1,0 0,168 -142 3,12 73 0,116 57 0,560 -31

1,1 0,151 -146 2,88 68 0,125 56 0,505 -29
1,2 0,124 -163 2,65 64 0,136 55 0,512 -39
1,3 0,131 -174 2,50 60 0,147 54 0,541 -35
1,4 0,124 173 2,34 57 0,157 54 0,474 -36
1,5 0,128 164 2,20 53 0,167 53 0,521 -45
1,6 0,132 148 2,08 49 0,174 51 0,539 -38
1,7 0,160 142 1,98 47 0,188 51 0,425 -40
1,8 0,158 140 1,83 43 0,192 49 0,460 -60
1,9 0,160 131 1,81 40 0,207 47 0,586 -51

2,0 0,180 123 1,73 37 0.216 47 0,480 -43
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BFR35A
BFR 35 AR
2 N 6619

Total perm, power dissipation

versus temperature
mW Ptot

= nT)

300

200

100

S
/?n JA \ "fhJ SB

1

\N
v

\ \

\
^

!,

^
\

50 100 150 »C

hmb hB

Transition frequency ft = f (/c)

GHz Vce = 10 V; f = 200 MHz
J

4

3

2 /

/

/

„

10 15 20 mA

/c

Noise figure NF = f (/c)

at- R9 = 60 Q; VCE = 6 V; f = 800 MHz
5

HF

15

— /c

20 mA
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NPN Silicon Transistor for Low-Noise RF Broadband BFR 90
Amplifier Applications

BFR 90 is an epitaxial NPN silicon planar RF transistor in a plastic package similar

to TO 1 1 9 (50 B 3 DIN 41 867), intended for use in RF amplifiers up to the GHz range,

e. g. for low-noise input stages, broadband antenna amplifiers, and oscillators.

Type

BFR 90

Ordering code

Q62702-F560
2.5*0,2

0.9x0,2 m

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (ftBE £ 50 Q)

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 60 °C)

Thermal resistance

Junction to ambient air

mounted on glass fiber epoxy resin PCB
40 mm x 25 mm x 1 .5 mm

VCEO 15

VCER 20

Vebo 2.5

k 30

h 4

Ti 150

Tstg -55 to +125
Ptot 200

flthJA I £500

V
V
V
mA
mA
°C

°C

mW

I K/W
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BFR90

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/Ceo = 500 jiA)

Collector-emitter breakdown voltage

(7CER = 1 mA; RBE = 50 Q)

Emitter-base breakdown voltage

(7EBO = 100^A)
Collector cutoff current

(VCbo = 10V)
DC current gain

{/c = 5 to 25 mA; VCE = 6 V)

V(BR)CE0 >15 V

^<brk:er >20 V

^(BR)EBO >2.5 V

A;bo <50 nA

&FE £25 -

Dynamic characteristics (Tamb = 25 °C)

Small-signal current gain

(Ic = 5 mA; VCe = 6 V; f = 1 kHz)

Transition frequency

(/c = 20 mA; VCE = 1 V; f = 200 MHz)
Reverse transfer capacitance

(7C = 1 mA; Vce = 6 V; f = 1 MHz)
Collector-base capacitance

{Vcbo = 10V;f = 1 MHz)
Noise figure

(Ic = 2 mA; VCE = 6 V;

f = 200 MHz; R
g
= 1 00 Q)

(Jc = 2 mA; Vce = 6 V;

f = 800 MHz; Rg
= 60 Q)

(/c = 3mA;VcE = 10 V;

f = 2 GHz; Z
g
= Zg opt)

Power gain

(7C = 1 5 mA; VCE = 6V;/= 800 MHz;
R
g
= 60 Q)

Output voltage: (three tone modulation f

approx. 800 MHz) (/c = 1 5 mA; VCE = 6 V;

diM = 60 dB; RL = R
g
= 75 Q)

'T

Ci2e

CcBO

NF

NF

NF

Gpe

70 -

5 GHz

0.4 pF

0.75 pF

2 dB

2 dB

4 dB

14

140

dB

mV

725



BFR90

S parameter
Operating point: VCE = 6 V, Jc = 1 5 mA, Z = 50 Q

f S11 (P $21 <P S12 9 $22 (P

(GHz)

0,1 0,300 - 35 19,93 146 0,015 78 0,894 -16

0,2 0,201 - 65 14,93 123 0,027 73 0,695 -21

0,3 0,139 - 89 11,26 110 0,038 72 0,558 -29

0,4 0,103 -109 8,90 102 0,047 76 0,584 -33
0,5 0,077 -131 7,23 97 0,058 76 0,599 -25
0,6 0,074 -160 6,14 92 0,068 75 0,492 -21

0,7 0,068 177 5,39 87 0,079 75 0,476 -32
0,8 0,063 162 4,67 34 0,091 73 0,531 -33
0,9 0,113 160 4,31 31 0,101 76 0,487 -23
1.0 0,114 153 3,88 78 0,111 74 0,467 -33
1,1 0,123 143 3,55 75 0,120 74 0,472 -34
1,2 0,143 137 3,27 72 0,131 72 0,451 -36
1,3 0,161 133 2,35 70 0,142 72 0,445 -36
1,4 0,187 131 2,36 63 0,154 72 0,440 -42
1,5 0,195 130 2,66 65 0,161 71 0,444 -42
1,6 0,213 127 2,53 63 0,173 70 0,433 -43
1,7 0,214 127 2,38 61 0,182 69 0,427 -44
1,8 0,244 123 2,25 58 0,191 69 0,337 -50
1,9 0,265 123 2,15 56 0,200 67 0,494 -53
2,0 0,253 126 2,08 53 0,212 65 0,394 -51

Total perm, power dissipation

versus temperature
mW Ptot = '(ramb)

300

200

100

^
^

\ffrhJA

^
^
\
^
\
\

_ _ __ __.\
50 KJO 150 °C
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Low-Noise NPN Silicon RF Broadband Transistor BFR91

BFR 91 is an epitaxial NPN silicon planar RF transistor in a plastic package similar to T0 119

(50 B 3, DIN 41 867), intended for application in driver stages of antenna amplifiers up

to the GHz range, e. g.for low-noise input and driver stages of antenna amplifiers.

Type

BFR 91

Ordering code

Q62702-F559

2,5*0.2

0,9x0,2 !QD5-

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 15 V
Collector-emitter voltage (RBe * 50 °) VcER 20 V
Emitter-base voltage Vebo 2.5 V

Collector current h 50 mA
Base current h 10 mA
Junction temperature Ti 150 °C

Storage temperature range Tstg -55 to +125 °C

Total power dissipation (Tamb £ 50°C) Ptot 250 mW

Thermal resistance

Junction to ambient air

mounted on glass fiber epoxy resin PCB
40 mm x 25 mm x 1 .5 mm flthJA ^400 K/W
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BFR91

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/c = 0.5 mA; 7B = 0)

Collector-emitter breakdown voltage

(7C = 1 mA; Rbe = 50 Q)

Emitter-base breakdown voltage

(7E = 0.1 mA; 7C = 0)

Collector cutoff current (Vc = 1 V; 7E = 0)

DC current gain (7C = 25 mA; VCe = 8 V)

(7C = 50 mA; VCE = 5 V)

Dynamic characteristics (Tamb = 25 °C)

Small signal current gain

(/c = 25 mA;% = 8V;f=1 kHz)

Transition frequency

(f = 200 MHz; 7C = 25 mA; VCE = 8 V)

Reverse transfer capacitance

(f = 1 MHz; 7C = 1 mA; VCE = 8 V)

Output capacitance (f = 1 MHz; Vcbo = 8 V)

Noise figure

(7C = 2 mA; VCE = 8 V;

f = 500 MHz; Rg
= R

g opt .)

Power gain

(7C = 30 mA; VCE = 5 V;

f = 500 MHz; fig
- 60 Q)

Output voltage: (three tone modulation f

approx. 800 MHz) 7C = 25 mA; VCE = 8 V;

Rc=R\_ = 75 Q; diM = 60 dB)

hie

fj

Ci2e

CcBO

NF

Gpe

VL

^(BR)CEO >15 V

^(BR)CER >20 V

^(BR)EBO

^CBO

>>FE

^FE

>2.5
<50
>30
>30

V
nA

80

5

0.65

0.85

1.9

17

350

GHz

pF

pF

dB

dB

mV

S parameter

Operating point: VCE = 5 V, 7C = 30 mA, Z = 50 Q

f S11 <P S21 <P S12 <P S22 <P Gmax.
(GHz) (dB)

0,1 0,353 -107 27,43 120 0,020 61 0,553 -42 30,93
0,2 0,329 -144 15,97 103 0,033 68 0,385 -46 25,26
0,3 0,329 -160 10,79 95 0,044 69 0,296 -41 21,56
0,4 0,335 -169 8,25 88 0,057 69 0,241 -42 19,11

0,5 0,338 -176 6,65 84 0,070 70 0,220 -48 17,20
0,6 0,345 176 5,61 81 0,084 72 0,234 -50 15,78
0,7 0,356 171 4,81 78 0,095 71 0,221 -43 14,45
0,8 0,364 168 4,18 74 0,107 70 0,176 -48 13,18
0,9 0,370 165 3,74 71 0,119 69 0,193 -63 12,27
1,0 0,378 162 3,35 67 0,131 68 0,213 -58 11,38
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BFR91

Total perm, power dissipation

versus temperature

m \jj
Ptot

=
1 (7"amb)

300

200

100

iill
50 100 150 "C

-*- Tan
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NPN Silicon Planar Transistors

for Low Noise RF Broadband Amplifiers
BFR92
BFR93

BFR 92 and BFR 93 are epitaxial NPN silicon planar RF transistors in TO 236 plastic

package (23 A 3 DIN 41869), intended for use in film circuits up to the GHz range;

BFR 93 e. g. for use in broadband amplifiers. The transistor is marked "R 1 ".

BFR 92 is suitable e. g. for low-noise input and intermediate stages in high Q antenna
and broadband amplifiers. It is marked "P 1 ".

Type Mark Ordering code

BFR 92
BFR 93

P1

R1

Q68000-A1103
Q62702-F561

1 ± 0,05 1 ± 0,05

rji
e

|

*i\r~f

ifv
0,4*0,03

-0,15"

01 1 0,015

±
sr^r

0,1.-0,25

1,2-0,3T

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (RBE ^ 50 Q)

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Jamb^CC) 1 '

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

BFR 92 BFR 93

VcEO 15 15 V
VCER 20 20 V
Vebo 2.5 2.5 V
k 30 50 mA
h 4 10 mA
7] 150 150 °C

^stg -55 to +125 -55 to +125 °C

^tot 200 200 mW

fyhJA

^thJSB

^500
£400

£500
£400

K/W
K/W

1) Ceramic substrate 0.7 mm; 2.5 cm2 area.
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BFR92
BFR93

Static characteristics (Tamb = 25 C)

Collector-emitter breakdown voltage

(/CE0 = 500 \xA)

Collector-emitter breakdown voltage

(7CER = 1 mA; RBE = 50 Q)

Emitter-base breakdown voltage

(7EBO = 100fiA)

Collector cutoff current

(VCbo=10V)
Collector cutoff current

(VCE = 20 V; VBE = 0)

DC current gain (7C = 5 to 20 mA; VCe = 6 V)

(7C = 50 mA; VCE = 5 V)

Dynamic characteristics (Tamb = 25 C)

Small-signal current gain

(Jc = 5 mA; VCe = 6 V; f = 1 kHz)

(/c = 25 mA; VCe = 8 V; f = 1 kHz)

Transition frequency

(7C = 20 mA; VCE = 1 V; f = 200 MHz)

(/c = 50 mA; VCE = 5 V; f = 200 MHz)

Reverse transfer capacitance

(7C = 1 mA; VCE = 6 V; f = 1 MHz)

(7C =1 mA;l/CE = 8V;f=1 MHz)

Collector-base capacitance

(Vcbo= 10V;f = 1 MHz)
Noise figure

(7C = 2 mA; VCE = 6 V; f = 200 MHz; Rg = 75 Q)

(7C = 3 mA; VCE = 8V;f= 500 MHz; Rg
= Rg opt.)

(7C = 2 mA; VCE = 6 V; f = 800 MHz; Rg = 60 Q)

(7C = 1 mA; VCe = 8 V; 1 = 800 MHz; R
g
= 60 Q)

(7C = 3 mA; VCE = 10 V; f = 2 GHz; Rg = fig opt)

Power gain

(7C = 1 5 mA; l/CE = 6V;/= 800 MHz; Rg = 60 Q)

(7C = 25 mA; VCE = 8 V; f = 800 MHz; fig
= 60 Q)

Output voltage: (three tone modulation f

approx. 800 MHz)

(7C =1 5 mA; VCE = 6 V; d,M = 60 dB; RL = Rg = 75

(7C = 25 mA; VCE = 8 V; d,M = 60 dB; R\_ = Rg = 75

BFR92 BFR93

V(BR)CE0 >15 - V

V(BR)CER >20 - V

V(BR)EB0 >2.5 - V

^CBO ^50 ^50 nA

^CES

hfE

r»FE

^25
oo

o

T-

CO

VII

I
All

HA

hfe

h
fj

Ci2e

Ci2e

CcBO

NF
NFopt
NF
NF
NFopt.

Gpe

Gpe

Q) V
Q)V

70 -

- 80

5 _

- 4.5

0.4 _

- 0.65

0.7 -

2 _
- 1.9

2 -
- 2.8

4 -

14 _

- 13

140
- 350

GHz
GHz

pF

pF

pF

dB
dB
dB
dB
dB

dB
dB

mV
mV
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BFR92
BFR93

Total perm, power dissipation

versus temperature
mW Ptot = f(T)

300

Perm, pulse load r

r
tot

A

200

100

flthJA .^thJSB

!

N
1

\
50 100 150 °C

D = parameter Rmusb = f(t)

10°

r
thJSB

^thJSB

10
1

1(J
3

iWmM
|;»:k;jii|!:LH;::

:|;;:b:::::t: ::::::::::

'W% 1

iilU ilill iilililililillilllillililn mi

10"7 10'* 10'
5

10* 10'
3

10'
2

10'
1

10° s

'amb; 'SB
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NPN Silicon RF Broadband Transistor BFR96

B.FR-96 is an epitaxial NPN silicon planar RF transistor in a plastic package similar to

TO 119 (50 B 3 DIN 41867), intended for use in broadband and antenna amplifiers

of high output power up.to the GHz range.

Type

BFR 96

Ordering code

Q62702-F516

2,5i0,2

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage VCEO 1.5 V

Collector-base voltage VCBO 20 V

Emitter-base voltage v'ebo 3 V

Collector current 'c 90 mA
Junction temperature *J

150 °C

Storage temperature range ^stg
-55 to +125 °C

Total power dissipation (Tamb
== 50°C) Ptot 500 mW

Thermal resistance

Junction to ambient air

mounted on glass fiber epoxy resin PCB
40 mm x 25 mm x 1 .5 mm ftthJA =£200 K/W
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BFR96

v,(BR)CEO

'(BR)CBO

V,(BR)EBO

Static characteristics {Tamb = 25 °C)

Collector-emitter breakdown voltage

(^ceo = 1 mA)

Collector-base breakdown voltage

(^cbo = 1 00 nA)

Emitter-base breakdown voltage

(4bo = 1 00 nA)

DC current gain

(/c = 60 mA; VCE = 8 V) riFE

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 8 V; Ic = 60 mA; f = 200 MHz) fT
Collector-base capacitance

(Vcbo = 8V;f=1 MHz) CCBo
Reverse transfer capacitance

(/c = 1 mA; VC E = 10 V; f = 1 MHz) C 12e
Power gain

(/c = 60 mA; VCe = 8V;f = 800 MHz; R
g
= 60 Q) Gpe

Noise figure

(/c = 60 mA; \ZCE = 8 V; f = 800 MHz; fi
g
= 60 Q) NF

Output voltage: (three tone modulation f

approx. 800 MHz) (/c = 60 mA, VC e
= 8 V;

diM = 60 dB; RL = R
g
= 75 Q) V

>15

>20

>3

50(>25)

5 GHz

1.3 pF

0.9 PF

9 dB

4.5 dB

650 mV
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BFR96

S parameter:

Operating point: VCe = 8 Vr
Ic = 60 mA, Z = 50 Q

f Sn <P S21 (p S12 <P S22 (P

(GHz)

0,1 0,343 -150 23,71 1,04 0,022 68 0,299 -61

0,2 0,354 -169 12,48 0,92 0,042 73 0,140 -68

0,3 0,365 -179 8,35 0,85 0,061 74 0,122 -100

0,4 0,383 177 6,27 0,81 0,079 75 0,164 -85

0,5 0,385 174 4,99 0,75 0,098 74 0,131 -54

0,6 0,392 169 4,20 0,74 0,115 73 0,045 -91

0,7 0,399 165 3,67 0,70 0,135 71 0,130 -108

0,8 0,407 161 3,22 0,68 0,155 70 0,135 -83

0,9 0,437 161 2,38 0,65 0,169 69 0,074 -96

1,0 0,431 160 2,60 0,61 0,185 67 0,113 -118

1,1 0,422 155 2,39 0,58 0,201 66 0,115 -113

1,2 0,441 150 2,20 0,55 0,215 63 0,115 -123

1,3 0,460 146 2,06 0,52 0,234 63 0,124 -126

1,4 0,485 147 1,93 0,50 0,250 61 0,126 -134

1,5 0,475 147 1,30 0,47 0,261 61 0,129 -135

1,6 0,490 143 1,72 0,44 0,277 59 0,125 -144

1,7 0,498 142 1,63 0,43 0,290 58 0,129 -154

1,8 0,523 140 1,52 0,40 0,296 57 0,156 -163

1,9 0,531 141 1,45 0,37 0,303 54 0,164 -159

2,0 0,522 130 1,41 0,34 0,322 52 0,163 -169

Total perm, power dissipation

versus temperature

Ptot
=

f (Tamb)

*t hJA

V

N

50 100 150 °C

*"
7"amb
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NPN Silicon RF Broadband Transistor BFS 17
BFS 17 R

BFS 17 is an epitaxial NPN silicon planar RF transistor in TO 236 plastic package (23

A 3 DIN 41 869), intended for use in film circuits up to the GHz range.

The transistor BFS 17 is marked "MA". It also available upon request with changed
terminal sequence (emitter and base terminal interchanged) under the designation BFS 1 7 R
(mark "MZ").

Type Mark Ordering code

BFS 17

BFS 17R
MA
MZ

Q62702-F337
Q62702-F586

1*0,051 ±0,05

0,4 ±0,03

" 3 - 0,15

0,1*0,015

3T

m u\

t IT

0,1.0,25

1,2-0,3?"

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current

Storage temperature range

Junction temperature

Total power dissipation (Tamb ^50°C)

Thermal resistance

Junction to ambient air

Junction to substrate back

(ceramic substrate 0.7 mm with 2.5 cm 2

^CEO 15 V
^CBO 25 V
VEBO 2.5 V
k 25 mA
•^CM 50 mA
^stg -55 to +125 °C

7j 150 °C

Ptot 200 mW

ftthJA <500 K/W
ftthJSB <400 K/W

area)
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BFS 17
BFS 17 R

Static characteristics (Tamb = 25 °C)

Collector cutoff current (VCbo = 1 V) ^CBO <50 nA

(Vcbo = 10V;Tj = 100°C) ^CBO <10 |iA

Collector-emitter breakdown voltage

(/ceo = 1 mA) ^(BR)CEO >15 V
DC current gain

(/c = 2 mA; \ZCE = 1 V) "FE 20 to 1 50 -

(/c = 25 mA; VC£ = 1 V) A)FE ^20 -

Dynamic characterisics (T
;amb 25°C)

Transition frequency

(/c = 2 mA; VCE = 5 V; f = 200 MHz)
Reverse transfer capacitance

(Ic - 2 mA; VC e = 5 V; f = 1 MHz)
Col lector-base capacitance

(Vcbo = 10V;f = 1 MHz)
Noise figure

(7C = 2 mA; VCE = 5 V;

R
g
= 60 Q; f = 800 MHz)

Power gain

(Vce = 5 V; 7C E
= 1 mA; f = 800 MHz; R

g
= 60 Q)

(Vce = 5 V; 7CE = 1 mA; f = 200 MHz; R
g
= 60 Q)

Output voltage: (three tone modulation f

approx. 800 MHz) (VC e = 5 V; Ic = 14 mA,

d|M = 60 dB; Rg = RL = 75 Q)

Ci2e

CcBO

NF

Jpe

Vq

1.3

0.65

1

11

23

150

GHz

pF

pF

dB

dB
dB

mV
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BFS17
BFS17R

S parameter
Operating point: VCE - 5V, Ic = 14 mA, Z = 50 Q

f S11 <P S21 <P Sl2 <p S22 <P

(GHz)

0,1 0,451 - 77 16,77 125 0,022 63 0,798 -20
0,2 0,335 -113 10,26 105 0,032 60 0,641 -19
0,3 0,290 -139 7,01 93 0,045 65 0,556 -23
0,4 0,272 -148 5,44 85 0,055 65 0,593 -21

0,5 0,261 -166 4,40 60 0,066 66 0,537 -22

0,6 0,267 -167 3,63 74 0,076 67 0,554 -27
0,7 0,242 179 3,19 70 0,088 67 0,579 -23
0,8 0,261 177 2,76 65 0,097 66 0,512 -25
0,9 0,234 168 2,51 61 0,111 66 0,535 -33
1,0 0,283 158 2,26 57 0,122 67 0,576 -31

1,1 0,257 161 2,10 53 0,133 67 0,517 -32
1,2 0,270 145 1,91 49 0,143 66 0,549 -41

1,3 0,287 144 1,77 45 0,156 64 0,571 -40
1,4 0,307 135 1,68 41 0,171 63 0,513 -41

1,5 0,310 136 1,59 38 0,184 63 0,570 -51

1,6 0,315 125 1,48 34 0,192 62 0,574 -46
1,7 0,363 123 1,40 31 0,205 62 0,473 -50
1,8 0,350 124 1,29 26 0,214 59 0,543 -70
1,9 0,353 114 1,28 23 0,238 58 0,645 -60
2,0 0,378 112 1,23 22 0,253 58 0,536 -57

Total perm, power dissipation

versus temperature
Ptot = f(V

Transition frequency fT = f (Ic)

r
""

r

i

J

i

k i

~|\
^thJA ^thJSB

1\
50 100 150 °C

*-
Tamb; fSB

GHz

6

N
, \f \

/
I

]

!.!.._!_.

/
|

/

I

5 10 15 20 25 mA

*k
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NPN Silicon RF Transistors BFS 18
BFS 18 R
BFS 19
BFS 19 R

BFS 18 and BFS 1 9 are epitaxial NPN silicon planar transistors in TO 236 plastic package

(23 A 3 DIN 41869). These transistors were especially designed for use in RF circuits

in thick and thin film technology. For identification purposes, the transistors are marked

as follows: BFS 18 = "CA"; BFS 19 = "CB"; The transistors are also available upon

request with changed terminal sequence (emitter and base terminal interchanged) under

the designation BFS 18R (mark "CY") and BFS 19R (mark "CZ").

Type Mark Ordering code

BFS 18

BFS 19
BFS18R
BFS 1 9R

CA
CB
CY
CZ

Q62702-F348
Q62702-F349
Q62702-F587
Q62702-F588

j
01 ±0,015

J0,1..0,25

1.2-0,3^

Approx. weight 02 g Dimensions in mm

BFS 18

Maximum ratings BFS 19

Collector-emitter voltage Vceo 20 V
Collector-base voltage Vcbo 30 V
Emitter-base voltage ^EBO 5 V
Collector current 'c 30 mA
Junction temperature Tj 125 °C

Storage temperature range Tstg -65 to +125 °C

Total power dissipation (TSB < 65 °C) Ptot 150 mW

Thermal resistance

Junction to ambient air RthJA 520 K/W
Junction to substrate back 1

' RthJSB 410 K/W

1 ) Ceramic substrate 0.7 mm; 2.5 cm area
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Static characteristics (7"am b = 25 °C)

Collector-emitter breakdown voltage

(/Ceo = 2 mA)
Collector cutoff current

(Vcbo = 20 V)

(VCB0 = 20 V; 7j = 100°C)
Base-emitter voltage

(VCE = 1 V; Ic = 1 mA)
DC current gain (VCE = 1 V; /c = 1 mA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 1 V; /c = 1 mA; f = 1 00 MHz)
Reverse transfer capacitance

[VCE = 1 V; Ic = 1 mA; f = 1 MHz)
Collector-base capacitance

(VCB = 10V;f = 1 MHz)
Noise figure

(VCE = 1 V; Ic = 1 mA;
RQ

= 100 Q;f = 100 MHz)

'12e

CcBO

NF

BFS 18
BFS18R
BFS 19
BFS 19 R

BFS 18 BFS 19

V(BR)CE0 >20 >20 V

-fcBO <100 <100 nA

^CBO <10 <10 |jA

Vbe 650 to 740 650 to 740 mV
»FE 35 to 1 25 65 to 225 -

200

0.85

1

260

0.85

1

MHz

PF

pF

dB

Total perm, power dissipation

versus temperature

mW Ptot = f(T)

200

150

100

50

/?t \IA'
' \R

f-hJSB'

50 100 150 °C
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NPN Silicon RF Transistor BFS 20
BFS 20 R

BFS 20 is an epitaxial NPN silicon planar RF transistor in TO 236 plastic package

(23 A 3 DIN 41 869), intended for use in film circuits.

The transistor BFS 20 is marked "NA". It is also available upon request with changed

terminal sequence (emitter and base terminal interchanged) under the designation BFS
20R (mark "NZ").

Type Mark Ordering code

BFS 20
BFS 20 R

NA
NZ

Q62702-F350
Q62702-F589

0,1 S0.W5

F
0.1..0.25

1.2-0,3?"

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 20 V
Collector-base voltage Vcbo 30 V
Emitter-base voltage ^EBO 4 V
Collector current k 25 mA
Junction temperature Ti 125 °C

Storage temperature range Tstg -65 to +125 UC
Total power dissipation (T$b < 65 °C) Ptot 150 mW

Thermal resistance

Junction to ambient air RthJA 520 K/W
Junction to substrate back 1)

ftthJSB 410 K/W

2
1.) Ceramic substrate 0.7 mm; 2.5 cm' area
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BFS20
BFS 20 R

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 2 mA)
Collector cutoff current

(Vcbo = 20 V; Tj = 100°C)
Base-emitter voltage

(VC E -10V;/c = 7mA)
DC current gain (VCE = 10 V; 7C = 7 mA)

Dynamic characteristics (7"
amb = 25 °C)

Transition frequency

(Vce = 1 V; Ic = 5 mA; f = 1 00 MHz)
Reverse transfer capacitance

(VCE =10V;/c = 1mA;f=1 MHz)
Collector-base capacitance

(Vcb = 10 V;f = 1 MHz)

^(BR)CEO

^CBO

•^CBO

Vbe

^20
<100
<10

740 (^900)

85 (>40)

V
nA
(iA

mV

'T 450 (>275) MHz

Cl2e 0.35 pF

CCBO 0.8 pF

Total perm, power dissipation

versus temperature

mW P,ot = f (T)

200

150

100

50

L

\ i
>

\
\

Rt hJA '

K V thJSB

\\>
^ L

\V
>

ŝv
u
N L

V
>
\

50 100 150 °C

*"7"amliJsB
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NPN Silicon RF Broadband Transistor BFS 55 A

BFS 55 A is an NPN silicon planar RF transistor in TO 72 case (18 A 4 DIN 41 876).

The terminals are electrically insulated from the case. The transistor is especially designed

for RF applications up to the GHz range, e. g. in antenna amplifiers and radar IF amplifiers

as well as for satellite engineering.

Type

BFS 55 A

Ordering code

Q62702-F454

0,45

~T

E C

Case
I

!

~J

Approx. weight 0.3 g Dimensions in mm

-13,5±i- ^-n^

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

(RBE £ 50 Q)

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 25 °C)

Vceo

^CER

Vebo

k
h
Ti

Tstg

Ptot

15

20
2.5

50
10
200
-65 to +175
250

V

V
V
mA
mA
°C

°C

mW

Thermal resistance

Junction to ambient air

Junction to case

ftthJA

RthJC

^700
^400

K/W
K/W
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BFS 55 A

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(7C = 0.5 mA; 7B = 0)

Collector-emitter breakdown voltage

(7C = 1 mA; /?be = 50 Q)

Collector-base breakdown voltage

(7C = 100'hA;Vbe = 0)

Emitter-base breakdown voltage

(7E = 0.1 mA;7c = 0)

Collector cutoff current

(Vcbo = 10V)
DC current gain (7C = 25 mA; VCE = 8 V)

DC current gain (7C = 50 mA; VCE = 5 V)

Dynamic characteristics (Tamb = 25 °C)

Small-signal current gain

(7C = 25 mA; VCE = 8V;f=1 kHz)

Transition frequency

(f = 200 MHz; 7C = 25 mA; VCE = 8 V)

Reverse transfer capacitance

(f = 1 MHz; 7C = 1 mA; VCE = 8 V)

Output capacitance

(f = 1 MHz; VCBO = 8 V)

Noise figure

(7C = 10 mA;% = 8V;f = 800 MHz;
ft
g
= 60 Q)

Power gain

(7C = 25 mA; VCE = 8 V; f = 800 MHz;
R
g
= 60 Q)

Output voltage: (three tone modulation f approx.

800 MHz) (7C = 25 mA; VCE = 8 V;

R
g
= RL = 75 Q;d|M = 60 dB)

^(BR)CEO >15

^(BR)CER >20

^(BR)CBS >20

^(BR)EBO >2.5

^CBO <50
^FE >30
/IFE >30

hie

Ci2e

CcBO

NF

Gpe

V

80

4.5

0.65

0.85

2.9

10

350

V

V

V

V

nA

GHz

pF

pF

dB

dB

mV

744



S parameter
Operating point: VCE = 8 V, Ic = 25 mA, Z = 50 Q

BFS 55 A

f

(GHz)

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

Sn (p S21 <P S12 <P S22 <P

0,322 - 47 18,51 119 0,025 75 0,658 -18

0,175 - 57 10,74 107 0,045 77 0,552 -16

0,099 - 69 7,47 100 0,066 81 0,491 -14

0,053 -89 5,69 96 0,084 83 0,439 -15

0,041 -139 4,61 93 0,103 84 0,445 -19

0,061 -161 3,92 91 0,125 84 0,453 -18

0,062 -164 3,32 89 0,140 85 0,441 -17

0,051 -169 2,95 87 0,159 85 0,418 -17

0,033 -179 2,55 85 0,174 85 0,430 -24

0,009 114 2,32 82 0,192 83 0,472 -25

0,041 19 2,09 79 0,207 82 0,528 -25

0,104 12 1,87 78 0,218 81 0,520 -26

0,182 14 1,67 74 0,224 78 0,577 -29

0,255 15 1,48 70 0,233 73 0,621 -32

0,335 15 1,33 68 0,244 71 0,662 -32

"max
(dB)

28,29
22,34
18,71

16,05

14,24
12,28

11,38

10,24

9,04

8,42

7,85

6,84

6,36

5,84

5,53
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BFS 55 A

Total perm, power dissipation
versus temperature

mW P
tot = f (V; Rth = parameter

300

"tot

A

200

100

^thJA V^thJC

\
\

\
100 200 °C

Transition frequency fj = f (/q)

VCe = 8 V; f = 200 MHz

-*- 7"

ItF

Noise figure NF = f (7C)

/cE = 8V;f=800MHz;
fig = 60 Q

20 30 40 mA
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NPN Silicon RF Broadband Transistor BFT12

BFT 12 is an epitaxial NPN silicon planar RF transistor in a plastic package similar to

TO 1 19 (50 B 3 DIN 41 867), intended for universal application in amplifiers up to the

GHz range, e. g. for broadband antenna amplifiers with a high output power and linearity

and for oscillators.

Type

BFT 12

Ordering code

Q62702-F390

0,9x0 23±o.o2

2,5to,2

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Col lector- base-voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (f > 1 MHz)

Base current

Junction temperature

Storage temperature range

Total power dissipation (T"amb = 66 °C)

Thermal resistance

Juncition to ambient air
1 '

Junction to case

VCBO

VcEO

^EBO

k

25
15

3.5

150

V
V
V
mA

^CM 300 mA
k 50 mA
Tj 150 °C

Tstg

Ptot

-55 to +125
700

°C

mW

ftthJA

RthJC

oCM

O

VII

VII

K/W
K/W

1) when mounted on glass fiber epoxy resin PCB 40 mm x 25 mm x 1 mm
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BFT12

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

(/Cbo=100hA)
DC current gain

(/c = 50 mA; VCE = 5 V)

Vt

Dynamic characteristics (Ta 25°C)

Transition frequency

(/c = 80 mA; l/CE -5V;f= 200 MHz)
Reverse transfer capacitance

(/c = 5 mA; VCE = 1 V; f = 1 MHz)
Collector-base capacitance

(Vcbo = 10V;f = 1 MHz)
Power gain

(/c = 40 mA; VCE = 7.5 V; f = 800 MHz;
fl
g
= 60 Q)

(/c = 80 mA; VCE = 7.5 V; f = 800 MHz;
R
g
= 60 Q)

Noise figure

(ft
g
= 60 Q; Ic = 40 mA; VCE = 7.5 V;

f = 800 MHz)
Output voltage

1 '

(/c = 80 mA; VCE = 7.5 V; f = 800 MHz;
of|M = 60 dB, R

g
= RL = 75 Q)

(BR)CBO

Ci2e

CcBO

Jpe

NF

Vo

>25

^25

1.9

2.4

3

7.5

8

6.5

1000

V

GHz

PF

PF

dB

dB

dB

mV

S parameter at VCE = 7.5 V; Ic = 60 mA; Z = 50 Q

f Sue <P $21e (p Sl2e <P S22e <P

(GHz)

0,1 0,691 -170 14,199 94 0,022 55 0,208 -115
0,2 0,701 -177 7,261 85 0,038 68 0,160 -135
0,3 0,7'17 177 4,860 78 0,053 70 0,151 -147
0,4 0,722 175 3,666 73 0,069 71 0,159 -148
0,5 0,715 173 2,909 67 0,083 72 0,168 -149
0,6 0,726 169 2,458 63 0,101 73 0,179 -148
0,7 0,738 167 2,102 59 0,115 72 0,192 -149
0,8 0,736 165 1,823 53 0,130 72 0,214 -149
0,9 0,740 163 1,619 49 0,146 71 0,240 -147
1 0,752 161 1,458 44 0,159 70 0,244 -148

1 ) three tone modulation f approx. 800 MHz
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Circuit example: Broadband RF amplifier

BIT 12

{~~J-o- l/

cc
(approx. 13 V)

682

£/?L
=602

*g = 60Q^—

,

to

55pF Z:182

Operating point (set with R-\ ):

7c = 80mA; VCE = 7.5V.

At f = 800 MHz and an intermodulation product distance of d|M = 60 dB ', the

following values are obtained:

Output voltage V = 700 mV
Power gain Gp = 8 dB
(refer to curve Gp = f (f))

1) Two-tone modulation f-\ = 800 MHz; 12 = 804 MHz.

Oscillator diagram

f = 1 GHz; L = 15 mm strip-line

Z = 50 Q

£tf
L
--502
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BFT12

Total perm, power dissipation
versus temperature

mW Ptot = f(Tamb).

800

J

600

500

400

300

200

100

\^thJA

. . L
\

:: ^
50 100 150 °C

^ 'amb

GHz

Transition frequency fj = f (7C)

VfcE = 5 V; f = 200 MHz

2,0

Ti

10

J

ns

/

20 40 60 80 100 120 140 mA

*-/c

Power gain Gp = f (f)

Ic = 80 mA; Vce => 7.5 V
OB TV band IV-V (referto circuit example)

10

8 ^

6

4

2

n | j

mW

Oscillator output power
Pose = f (Vcb); 'c = 75 mA; f = 1 GHz

300 400 500 600 700 800 900 1000 MHz

200

100

n

5-^ 10V
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Low-Noise NPN Broadband Transistor BFT65

BFT 65 is an epitaxial NPN silicon planar RF transistor in a plastic package similar to

TO 119 (50- B 3 DIN 41867) intended for use in RF amplifiers up to the GHz range,

e.g. in low-noise input stages and driver stages of antenna amplifiers.

Type

BFT 65

Ordering code

Q62702-F451

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (RBe = 50 Q
)

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 50 °c )

Thermal resistance

Junction to ambient air

mounted on glass fiber epoxy resin PCB
40x25 x 1.5 mm

2,5*0,2

ll

0,9x0,2 *-0.05.

Approx. weight 0.3 g Dimensions in mm

^CEO 15 V
VCER 20 V
VEBO 2.5 V

k 50 mA
*B 10 mA
Tj 150 °C

7"stg
-55 to +125 °C

Ptot 250 mW

RthJA ^700 K/W
ftthJA ^400 K/W

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/c = 0.5 mA; /B = 0)

Collector-emitter breakdown voltage

(Ic = 1 mA; RBE = 50 Q)

Emitter-base breakdown voltage

(/E = 0.1 mA;/c = 0)

Collector cutoff current

(Vc = 1 V; IE = 0)

DC current gain (Ic = 25 mA; VCE = 8 V)

DC current gain (Ic = 50 mA; VC e = 5 V)

^(BR)CEO >15 V

V(BR)CER >20 V

^(BR)EBO >2.5 V

^CBO

»FE

^FE

<50
>30
>30

nA
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BFT65

Dynamic characteristics (Tamb =

Small signal current gain

(/c = 25 mA;% = 8V;f=1 kHz)

Transition frequency (f = 200 MHz,
(/c = 25 mA; VCE = 8 V)

Reverse transfer capacitance (f = 1 MHz,
Ic = 1 mA; VCE = 8 V)

Output capacitance (f = 1 MHz,

Vcbo = 8V)
Noise figure

(Ic = 1 mA; VCE = 8 V; f = 800 MHz)
(R

g
= 60 Q)

Power gain

(/c = 25 mA; l/CE = 8V;f = 800 MHz,
Rg = 60 Q)

Output voltage 1 '

(/c = 25 mA; VCE 8 V;

Rg = RL = 75 Q; d,M = 60 dB

S parameter (7C = 25 mA; VCE = 8 V; Z = 50 Q)

f

(GHz; oii e

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

0,347

0,330
0,323
0,341

0,343
0,347
0,347
0,351

0,392
0,386
0,377

0,410
0,415
0,438
0,439
0,458
0,461

0,492
0,502
0,503

1 ) Three tone modulation 1 approx. 800 MHz
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BFT65

Total perm, power dissipation

versus temperature

mW Ptot = f (Tamb)

300

Transition frequency fj-f (/c)

GHzyCE = 8V;f = 200 MHz

200

100

E:::±::::fi

u

5 —

i

4
....

3 /
—-

2

— ... .

i

i

I

n j |

50 100 150 °C

— rar

5 10 15 20mA

»-/r

Min. noise figure NF,

dB VcE = 8V;Rg = RgoPt

4

M/c)

/VFm

^
/=ao )MHz/

//=10 4Hz

5 7 10 20 30 mA
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Extremely Low Noise NPN Silicon

Broadband Transistors

BFT66
BFT67

BFT 66 and BFT 67 are epitaxial NPN silicon planar RF transistors in TO 72 case

(1 8 A 4 DIN 41 876), intended for input stage applications in extremely low-noise broadband
amplifiers up to 1 GHz.

The terminals are electrically insulated from the case.

Type

BFT 66
BFT 67

Ordering code

Q62702-F456
Q62702-F457

0,45 «
-^

-M3,5±i—
•s.

"•"W-ojj*"

*

B E C

2,5<t±o,3

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 60 °C)

Thermal resistance

Junction to ambient air

Junction to case

BFT 66
BFT 67

VCEO 15 V
VCBO 20 V
^EBO 2.5 V
h 30 mA
h 4 mA
T\ 200 °C

^stg -65 to +175 °C

Ptot 200 mW

"thJA

ftthJC

^700
^400

K/W
K/W
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BFT66
BFT67

Static characteristics (7"amb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 500 jiA)

Collector-emitter breakdown voltage

(/cbo = 100^A)
Emitter-base breakdown voltage

(/EBO =100nA)
Collector cutoff current

(VCbo = 10V)
DC current gain

(Ic = 1 mA; VCE = 6 V)

Dynamic characteristics (Tamb = 25 °C)

Small signal current gain

(Ic = 1 mA; VCe = 6 V; f = 1 kHz)

Transition frequency

(/c = 20 mA; VCE = 6V;f= 200 MHz)
Reverse transfer capacitance

[Ic =1 mA; Vce = 6 V; f = 1 MHz)
Noise figure

(/c = 3 mA; VCE = 6 V; f = 1 MHz; R
g
=

(Ic = 3 mA; i/CE = 6V;f= 800 MHz; Rg =

Output voltage 1 '

{Ic = 20 mA; VCe = 6 V; fi
g
= RL = 75 Q;

d|M = 60 dB)

75 Q)

= 60 Q)

BFT66 BFT67

^(BR)CEO >15 >15 V

^(BR)CES >20 >20 V

V(BR)EBO >2.5 >2.5 V

^CBO <50 <50 nA

*FE ^30 ^30 -

'12e

NF
NF

Vo

70(>30)

3.8(>3.6)

0.65

2.1

240

70(>30)

3.8(>3.6)

0.65

^1.5
2.5

240

GHz

pF

dB
dB

mV

S parameter
Operating point: Vce = 5 V, 7c 3 mA, Z = 50 Q

f Sn <P S21 <P S12 <P S22 <P ^max
(GHz) (dB)

0,1 0,62 - 38 18,0 134 0,03 68 0,90 -15 27,32

0,2 0,62 - 49 16,4 133 0,06 77 0,80 -11 22,94

0,4 0,35 - 87 12,3 102 0,09 70 0,68 -14 15,56

0,6 0,24 -138 9,1 86 0,11 68 0,61 -18 11,38

0,8 0,18 -162 7,2 70 0,13 65 0,60 -27 9,28

1,0 0,05 141 5,5 52 0,18 57 0,65 -35 7,30

PW

1 ) Three tone modulation 1 approx. 800 MHz
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Circuit examples

BFT66
BFT67

Low-noise preamplifier for the frequency band 1 to 300 MHz

Circuit 1

<H2V/5,5mA

BZX97
C6V2

Two-stage broadband amplifier for the frequency band 25 to 1 000 MHz

Circuit 2
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BFT66
BFT67

Total perm, power dissipation

versus temperature
mW Ptot

=
' CO: "th = parameter

300

lot

A

200

100

/?
thJA X^thJC

\
V

100 200 °C

Transition frequency fj = f Uc)

VCe = 6 V; t = 200 MHz
GHz

t)

4

3

2

1

* T

10° 5 10
1

5 10
2mA

Power gain G = Mfl

Noise figure NF = f(fl

fi8
=

ftL = 60 Q
To circuit 1

BFT66.BFT67 dB

. 6

"" nr

3

2

1

5 10
2 5 10

3MHz

Power gain G = f (f)

Noise figure NF = fffl

fi8
= RL = 60 Q

To circuit 2

dB BFT66.BFT67
25

MP
20

i

AlF-

!!:i

-* f

10
1

5 10
2

5 10
3 MHz

-/
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BFT66
BFT67

Noise figure NFmin = f (Ic)

VCe = 6 V; Rg = 60 Q
dB BFT66

NfmU
A

80()M Hz

/ 10 MHz

-' /

10° 5 10
1

5 10
2 mA

-'c

Noise figure NF = 1 (Rg)

Vce = 6 V
dB BFT 66

15mA

f . 4m A

f = 800 m?i
10mA

6 mA
"""

/ /
_v

-"/ 3mA

1
^ •»-. y f: 0MHz

...^

10
1

5 10
2 5 10

3
fi
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NPN Silicon RF Broadband Transistor BFT75

BFT 75 is an epitaxial NPN silicon planar transistor in TO 236 plastic package (23

A 3 DIN 41869), intended for use in low-noise input and intermediate stages in RF

amplifiers up to the GHz range, especially for high Q antenna and broadband ampli-

fiers in film circuits. The transistor is marked "KA".

Type Mark Ordering code

BFT 75 KA Q62702-F513

1± 0,051 ±0,05

* f 1

0,4*0,03

" 3 -o,is
-

5f
.t r

0,1.-0,25

1,2-«JT

Approx. weight 0.02 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 15 V
Collector-emitter voltage (Abe * 50 ®) Vcer 20 V
Collector-base voltage VCBO 20 V
Base-emitter voltage Vebo 2.5 V
Collector current k 50 mA
Base current h 10 mA
Storage temperature range Tstg -55 to +125 °C

Junction temperature Tj 150 °C

Total power dissipation (Tamb £ 25 °C) Plot 250 mW

Thermal resistance

Junction to ambient air RthJA £500 K/W
Junction to substrate back 1 '

AthJSB £400 K/W

1 ) Ceramic substrate 0.7 mm; 2.5 cm2'area
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BFT75

Static characteristics (Tamb = 25 °C)

Collector cutoff current (VCb = 1 V)

(VcB = 10V;7-amb = 60°C)
Collector cutoff current (VCe = 20 V; Vbe = 0)

Emitter cutoff current (VEB = 2 V)

DC current gain

(/c = 25 mA; VCE = 8 V)

(/c = 50 mA; VCE = 5 V)

Dynamic characteristics (7"amb = 25 °C)

Small signal current gain

(/c = 25 mA; VCE = 8 V; f = 1 kHz)

Transition frequency

(/c = 25 mA; Vce = 8 V; f = 200 MHz)
(/c = 50 mA; VCE = 5 V; f = 200 MHz)
Output capacitance

(Vcb = 8 V; 7E = 0)

Input capacitance

(VEB = 0.5 V; /E = 0)

Reverse transfer capacitance

(/c = 1 mA; Vce = 8 V)

Noise figure

(/c = 1 mA; VCE = 8 V; f = 800 MHz; Rg = 60 Q)

(/c = 3 mA; VCE = 8 V; f = 500 MHz; Rgopt)

Power gain

(/c = 25 mA; VCE = 8 V; f = 800 MHz, Rg = 60 Q)

Output voltage '

(/c = 25 mA; VCE = 8 V; diM = 60 dB;

Kl = Rg = 75 Q)

U
h

Cob

Qb

Ci2e

NF
NF,opt

*pe

^CBO ^50 nA
^CBO ^0.5 HA
A:es ^100 HA
^EBO ^10 pA

>>FE £30 —

hfE £30 -

Vo

80

5

4.5

0.8

2.1

0.65

2.8

1.9

12

350

GHz
GHz

PF

PF

PF

dB
dB

dB

mV

1 ) Three tone modulation f approx. 800 MHz
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BFT75

S parameter:

Operating point: VCe = 5 V; Ic = 30 mA, Z = 50 Q

f Sue <P S21e <P $12e <P $22e <P

(GHz)

0,1 0,316 -110 25,317 115 0,021 68 0,575 -38

0,2 0,260 -141 14,120 99 0,036 69 0,386 -32

0,3 0,262 -164 9,469 90 0,051 71 0,305 -37

0,4 0,246 -166 7,250 84 0,067 70 0,332 -31

0,5 0,241 176 5,848 80 0,082 70 0,278 -31

0,6 0,251 178 4,855 76 0,096 69 0,304 -37

0,7 0,227 167 4,253 72 0,112 68 0,314 -27

0.8 0,246 166 3,673 67 0,126 66 0,247 -31

0,9 0,217 159 3,346 64 0,143 64 0,278 -44

1,0 0,266 150 3,008 61 0,156 63 0,322 -37

1,1 0,241 155 2,782 57 0,171 62 0,254 -35

1.2 0,249 139 2,540 54 0,185 60 0,281 -49

1,3 0,262 139 2,365 50 0,199 57 0,291 -46

1,4 0,282 131 2,221 47 0,215 55 0,246 -50

1,5 0,277 134 2,120 44 0,229 54 0,312 -62

1,6 0,283 122 1,992 40 0,238 52 0,308 -49

1,7 0,327 121 1,863 38 0,251 51 0,181 -54

1,8 0,311 122 1,737 33 0,259 48 0,286 -92

1,9 0,312 114 1,719 30 0,281 45 0,361 -68

2,0 0,330 112 1,662 29 0,295 44 0,251 -56

Total perm, power dissipation

versus temperature

mW Ptot = f (T"amb)

300

200

100

—
-^

^
^
5
5
5
^
^
5
^
V
.^s

.. s
50 100 150 "C
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Extremely Low Noise NPN Silicon RF Broadband Transistor BFT 97

BFT 97 is an epitaxial NPN silicon planar RF transistor in a case similar to TO 119
(50 B 3 DIN 41 867), intended for input stage applications in extremely low-noise broadband

amplifiers up to 1 GHz.

Type

BFT 97

Ordering code

Q62702-F514

2.5*0.2

0,9x0,2 i0.05

Approx. weight 0.25 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb < 70°C)

Thermal resistance

Junction to ambient air
1 '

VCEO 15 V
VCBO 20 V
Vebo 2.5 V
k 30 mA
h 4 mA
7j 150 °C

^stg -55 to +125 °C

Ptot 200 mW

fithJA £400 K/W

1 ) mounted on glass fiber epoxy resin PCB 40 mm x 25 mm x 1 .5 mm
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BFT97

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/ceo = 500 \iA) V(BR)CE0 >15 V
Collector-emitter breakdown voltage

(/CES =100|iA) V(BR)CES >20 V
Emitter-base breakdown voltage

(/EBO =100iiA) V(BR)EB0 >2.5 V
Collector cutoff current

(Vcbo=10V) /CBO <50 nA

DC current gain

(7C = 10 mA; Vce = 6V) hFE £30 -

Dynamic characteristics (Tamb = 25 °C)

Small signal current gain

(7C = 5 mA; VCE = 6 V; f = 1 kHz) hie

Transition frequency

(7C = 20 mA; VCE = 6V;f= 200 MHz) fT

Reverse transfer capacitance

(7C = 1 mA; VCe = 6 V; f = 1 MHz) Ci 2e

Noise figure

(7C = 3 mA; VCe = 6 V; f = 10 MHz; Rg = 75 Q) NF
(7C = 3 mA; VCe = 6 V; f = 200 MHz; Rg = 75 Q) NF
(Ic = 4 mA; VCe = 6 V; f = 800 MHz; Rg = 60 Q) NF
Output voltage*'

(7C = 20 mA; VCe = 6 V; Rg = RL = 75 Q;

d|M = 60 dB V^o

70

4(>3.6)

0.6

0.9

1.2

2.1

240

GHz

pF

dB
dB
dB

mV

1) Three tone modulation f approx. 800 MHz
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BFT97

S parameter
Operating point: VCe = 6 V; Ic = 3 mA; Z = 50 Q

f Sue <P $21 e <P Sl2e <P $22e (p Gmax
(GHz) (dB)

0,1 0,890 - 24 7,257 155 0,028 69 0,970 -12 36,3

0,2 0,789 - 49 6,688 138 0.049 59 0,873 -20 27,0

0,3 0,685 - 72 6,056 124 0,063 52 0,760 -24 22,1

0,4 0,591 - 91 5,317 114 0,070 48 0,683 -27 19,1

0,5 0,539 -108 4,535 105 0.075 47 0,650 -31 17,0

0,6 0,483 -123 4,030 97 0,082 45 0,634 -31 15,5

0,7 0,470 -135 3,610 91 0,086 46 0,583 -33 14,0

0.8 0,445 -144 3,232 86 0,090 49 0,586 -36 13,0

0,9 0,430 -154 2,899 82 0,093 49 0,561 -37 11,8

1,0 0,423 -163 2,620 77 0,097 51 0,555 -39 10,8

1,1 0,436 -171 2,407 72 0,102 52 0,536 -40 10,0

1,2 0,429 -177 2,245 68 0,108 53 0,535 -43 9,4

1,3 0,445 176 2,092 66 0,113 56 0,524 -45 8,8

1,4 0,422 168 1,907 62 0,120 54 0,526 -49 7,9

1,5 0,478 170 1,816 60 0,120 61 0,525 -49 7,7

1,6 0,467 166 1,716 56 0,129 61 0,521 -50 7,1

1,7 0,494 161 1,630 53 0,137 62 0,500 -55 6,7

1,8 0,490 158 1,538 51 0,143 64 0,524 -57 6,3

1.9 0,515 154 1,454 48 0,151 64 0,490 -59 5,8

2,0 0,519 153 1,395 45 0,159 64 0,511 -62 5,6

Operating point: VCe = 6 V; 7C = 1 5 mA, Z = 50 Q

0,1

0,2

0,3

0,4

0.5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

0,555 - 58 22,728 134 0,020 62 0,765 -26
0,378 -102 15,810 111 0,030 61 0,581 -28
0,312 -127 11,338 100 0,040 63 0,488 -27
0,281 -146 8,824 94 0,049 66 0,439 -27
0,286 -158 7,086 89 0,058 68 0,429 -30
0,281 -167 5,960 84 0,068 68 0,428 -28
0,292 -174 5,194 81 0,080 69 0,394 -31
0,288 178 4,586 78 0,089 70 0,409 -33
0,298 172 4,039 75 0,097 70 0,390 -34
0,301 167 3,634 72 0,107 70 0,389 -37
0,317 163 3,318 68 0,117 69 0,377 -38
0,320 158 3,076 66 0,127 68 0,377 -42
0,343 155 2,850 64 0,138 68 0,371 -44
0,324 148 2,593 61 0,147 66 0,368 -49
0,374 154 2,475 60 0,151 70 0,360 -47
0,367 151 2,333 57 0,163 68 0,356 -49
0,396 148 2,204 55 0,173 67 0,335 -54
0,395 146 2,079 52 0,182 67 0,358 -56
0,427 144 1,983 49 0,190 65 0,322 -57
0,427 144 1,902 47 0,199 65 0,338 -62

32,6

26,4

22,7

20,2

18,3

16,7

15,4

14,4

13,2

12,3

11,5

10,9

10,3

9,4

9,1

8,6

8,1

7,7

7,3

7,0
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BFT97

Total perm, power dissipation

versus temperature

mW Ptot = r (Tamb)

300 [—
|

200 ——————— r-

V

\*jhJA

\

^
100 k

v

V̂
s

_L. S
SO 100 150 °C

—*• Tamb
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NPN Silicon RF Broadband Power Transistors BFT98
BFT99

BFT 98 and BFT 99 are epitaxial NPN silicon planar RF transistors including integrated

emitter stabilizing resistors.

They are intended for use in broadband amplifier output stages of low distortion, preferably
in antenna amplifiers up to 1 GHz.

The high performance package is similar to TO 117 with threaded stud, the transistor

terminals are insulated from the threaded stud.

Type

BFT 98
BFT 99

Ordering code

Q62702-F523
Q62702-F524

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (f?BE = 0)

Base-emitter voltage

Collector current (VCE £ 10 V)

Collector peak current (f < 100 \is)

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase = 70 °C)

Thermal resistance

Junction to case

-10min 07,5 max

r t

*8-32unc 2A

£
w 1

HF 1

Approx. weight 1 .9 g Dimensions in mm

BFT 98 BFT 99

VCEO 20 20 V
VCES 30 30 V
Vebo 3 3 V
k 200 350 mA
-*CM 250 500 mA
h 50 50 mA
T\ 150 150 °C

Tstg -65 to +175 -65 to +175 °C

Ptot 2,25 4 W

fyhjc I ^35 ^20 K/W
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BFT98
BFT99

Static characteristics {Tamb = 25 °C)

Collector cutoff current (VCeo = 30 V)

DC current gain (Ic = 1 20 mA; VCe = 5 V)

Dynamic characteristics

Transition frequency

(7C = 1 20 mA; VCe = 5 V; f = 200 MHz)
Reverse transfer capacitance

(/c =1mA;VcE=15V;f=1MHz)
Collector-case capacitance

Power gain

(7C = 1 20 mA; VCe = 1 5 V; f = 800 MHz; Z
g
= Z0pt )

(Ic = 200 mA; fig = 60 Q)

Output voltage 1 '

(/c = 120mA;VcE = 15V;d|M = 60dB;flg = fiL
= 75Q)

(/c
= 200mA;VcE = 15V;d|M = 60dB;Rg = RL = 75Q)

A:es

r»FE

Ci2e

^Ccase

Gpeopt.

Gpe opt.

V
Vo

BFT98

£1

£25

BFT99

£1

£25

3 3

1 1.9

0.8 0.8

15 _
- 12

1.2 _
- 1.5

mA

GHz

PF

PF

dB
dB

V
V

1) Three tone modulation f approx. 800 MHz
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S parameter
Operating point: VCe = 1 5 V, /c = 90 mA, Z = 50 Q

BFT98

f S11 <P S21 <P S12 <P S22 <P

(GHz)

0,1 0,615 -147 25,02 115 0,014 41 0,578 - 44
0,2 0,697 -171 13,92 94 0,017 37 0,385 - 52
0,3 0,723 176 9,52 83 0,022 38 0,323 - 55
0,4 0,738 167 7,17 74 0,024 42 0,293 - 58
0,5 0,749 160 5,69 67 0,027 42 0,273 - 64
0,6 0,757 154 4,72 60 0,032 43 0,266 - 73
0,7 0,748 148 4,00 53 0,035 44 0,276 - 80
0,8 0,763 141 3,46 46 0,039 44 0,281 - 86
0,9 0,781 137 3,06 40 0,043 42 0,290 - 94
1.0 0,782 133 2,72 35 0,047 42 0,308 -101
1,1 0,792 128 2,45 30 0,052 41 0,328 -107
1,2 0,783 124 2,20 23 0,056 40 0,347 -114
1,3 0,775 120 1,98 17 0,057 38 0,370 -118
1,4 0,779 117 1,81 10 0,059 36 0,382 -124
1,5 0,771 114 1,68 6 0,063 34 0,402 -131
1,6 0,780 111 1,53 2 0,066 40 0,413 -135
1,7 0,811 105 1,47 -1 0,077 38 0,424 -138
1,8 0,812 101 1,40 -6 0,083 34 0,435 -142
1,9 0,811 97 1,30 -10 0,091 32 0,448 -145
2,0 0,804 91 1,19 -15 0,097 30 0,449 -150

Operating point: Vct = 1 5 V, Ic = 1 20 mA, Z = 50 Q

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

0,628 -148 25,00 115 0,015 45 0,574
0,700 -171 13,88 94 0,018 38 0,382
0,727 176 9,48 83 0,021 36 0,321
0,740 167 7,14 74 0,023 41 0,295
0,750 160 5,67 67 0,028 40 0,273
0,757 154 4,70 59 0,032 43 0,266
0,748 148 3,97 53 0,035 43 0,278
0,765 141 3,43 46 0,039 44 0,284
0,778 137 3,04 40 0,044 43 0,291
0,782 132 2,71 34 0,047 42 0,308
0,794 128 2,44 29 0,052 41 0,329
0,784 124 2,18 23 0,056 40 0,349
0,775 121 1,97 17 0,057 38 0,370
0,775 117 1,79 10 0,057 35 0,385
0,771 114 1,67 5 0,063 34 0,401
0,782 112 1,53 2 0,065 39 0,414
0,811 105 1,47 -2 0,077 38 0,425
0,814 101 1,40 -6 0,084 34 0,436
0,812 97 1,29 -10 0,090 32 0,449
0,803 91 1,18 -15 0,096 30 0,448

- 44
- 52
- 55
- 58
- 64
- 73
- 79
- 86
- 94
-101
-107
-114
-119
-124
-131
-134
-138
-142
-146
-150
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S parameter
Operating point: VCe = 1 5 V, Ic = 1 60 mA, Z = 50 Q

BFT99

f

(GHz)
Sii <P S21 <P S12 <P S22

0,787 -167 21,44 102 0,016 34 0,359

0,817 179 11,07 87 0,017 37 0,247

0,830 172 7,45 78 0,023 42 0,215

0,837 166 5,59 71 0,026 46 0,207

0,842 162 4,41 64 0,031 45 0,213

0,847 157 3,66 57 0,036 46 0,233

0,829 152 3,09 51 0,041 45 0,248

0,847 147 2,69 45 0,046 44 0,259

0,859 144 2,38 39 0,053 43 0,285

0,856 141 2,12 34 0,056 42 0,305

0,867 137 1,91 29 0,063 39 0,318

0,853 134 1,76 22 0,068 37 0,345

0,849 131 1,60 17 0,072 35 0,361

0,841 128 1,44 10 0,077 32 0,373

0,840 126 1,34 6 0,079 30 0,386

0,838 124 1,22 2 0,086 29 0,413

0,859 118 1,17 -2 0,092 27 0,432

0,860 114 1,13 -7 0,100 24 0,441

0,851 111 1,05 -10 0,110 24 0,450

0,842 106 0,97 -15 0,115 20 0,451

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1.0

1,1

1.2

1,3

1,4

1,5

1,6

1.7

1,8

1.9

2,0

Operating point: VCe = 1 5 V, Ic = 200 mA, Z = 50 Q

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

0,786 -167 21,58 101 0,015 34 0,345

0,818 178 11,11 86 0,017 39 0,238

0,829 172 7,47 78 0,022 40 0,213

0,838 166 5,60 71 0,027 48 0,204

0,843 161 4,42 64 0,032 46 0,212

0,843 157 3,66 57 0,037 47 0,232

0,830 152 3,10 51 0,041 46 0,245

0,845 147 2,69 45 0,046 44 0,258

0,859 144 2,39 39 0,053 43 0,282

0,855 140 2,13 34 0,057 42 0,303

0,868 137 1,92 29 0,063 40 0,316

0,853 134 1,76 23 0,068 38 0,342

0,851 131 1,60 17 0,073 35 0,360

0,843 128 1,44 10 0,076 30 0,372

0,839 126 1,33 6 0,081 27 0,384

0,839 123 1,23 2 0,080 26 0,410

0,858 118 1,18 -2 0,091 27 0,429

0,858 114 1,13 -7 0,099 24 0,438

0,851 111 1,06 -10 0,108 22 0,448

0,841 106 0,98 -15 0,115 20 0,444

- 96
-124
-140
-152
-159
-165
-168
-173
-176
-178
178
174
173
172
168
165
161

157
154
150

99
127
142
153
160
-166

-169

-174
-177

-178

178
174
173
172
168
165
161

157
154
150
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BFT98
BFT99

Total perm, power dissipation

versus temperature

w Ptot = f(ramb)

3

lot

A

R
hJC

50 100 150 °C

Total perm, power dissipation

versus temperature

WP,ot = f(7-amb)

5

I
'

%JC

50 100 150 °C

*"
*amb

mA
10*

10
3

10
2

Perm, operating range /c = f (Vqe)

Tease = 70°C;Rthjc= 35 K/W
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3
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NPN Silicon RF Broadband Transistor BFW16A

BFW 16 A is an epitaxial NPN silicon planar RF transistor in TO 39 metal case

(5 C 3 DIN 41873) intended for general applications up to the GHz range, e.g. for

driver and output stages of channel and range antenna amplifiers up to band V, as

well as for vertical amplifier output stages in broadband oscillographs. The collector is

conductively connected to the case.

Type

BFW 16 A

Ordering code

Q62702-F319

C E B

I—1^5 ±l- W-o> K9^^
Approx. weight 1 .6 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage (Abe ^ 50 Q
)

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (f ^ 1 MHz)
Junction temperature

Storage temperature range

Total power dissipation (TcaSe
= 125°C)

Thermal resistance

Junction to ambient air

Junction to case

VCBO 40 V
VCER 40 V
VCEO 25 V
Vebo 2 V

k 150 mA
^CM 300 mA
Tj 200 °C

Tstg -65 to +200 °C

Ptot 1.5 W

RthJA £250 K/W
RthJC £50 K/W
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BFW16A

Static characteristics (7amb = 25 °C)

Collector cutoff current

(VcBO = 20V;7amb = 125°C)
Collector-emitter saturation voltage

1 '

(/c = 100 mA)
DC current gain

(/c = 50 mA; VCE = 5 V)

(/c = 1 50 mA; VCE = 5 V)

/CBO £20 pA

^CEsat £0.75 V

»FE

Ife

£25
£25

-

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 1 50 mA; VCE = 1 5 V; f = 200 MHz)
Reverse transfer capacitance

(7C = 10 mA; VCE = 1 5 V; f = 1 MHz)
Collector-base capacitance

(Vcbo = 1 5 V; f = 1 MHz)
Power gain

(Jc = 70 mA; VCE = 1 8 V; f = 200 MHz; Rg = 60 Q)

(7C = 70 mA; VCE = 1 8 V; f = 800 MHz; Rg = 60 Q)

Noise figure

(/c = 30 mA; VCE = 1 5 V;

f = 200 MHz; Rg
= 75 Q)

Output voltage
2 '

(/c = 70 mA; VCE = 18 V; RL = flg
= 75 Q;

diM = 60 dB)

't 1.2 GHz

Ci2e 1.7 pF

CcBO ^4 pF

Gpe 16 dB
Gpe 6.5 dB

NF ^6 dB
Vo 600 mV

S parameter

Operating point: Ic = 70 mA, \ZCE = 1 8 V; Z = 50 Q

f S11 <P S2 i
<P S 12 <P S22 9 Gmax

(GHz) (dB)

0,2 0,547 -178 5,537 78 0,061 70 0,259 - 58 16,7

0,3 0,540 172 3,750 69 0,088 72 0,283 - 65 13,3
0,4 0,551 165 2,803 61 0,115 74 0,309 - 72 11,0
0,5 0,568 159 2,179 55 0,140 74 0,336 - 81 9,0
0,6 0,583 155 1,822 47 0,162 73 0,379 - 91 7,7

0,7 0,585 151 1,547 41 0,192 71 0,441 - 99 6,6
0,8 0,579 146 1,356 35 0,219 71 0,505 -103 5,7

0,9 0,572 141 1,181 30 0,248 69 0,556 -106 4,8
1.0 0,568 136 1,075 26 0,273 68 0,581 -109 4,1

1) Applicable to that characteristic passing through Iq = 1 10 mA, VcE = 1 V at constant Ifi-

2) Measured with three tone modulation r approx. 800 MHz
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BFW16A

Total perm, power dissipation

versus temperature

W Ptot
=

f CO; "th = parameter

1.5

0,5

\

\
A

fthj c
I

\
\
^

s A A

v
^

100 200°C
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IMPN Silicon RF Broadband Transistor BFW30

c
O)

o

I
e

o
z

BFW 30 is an epitaxial NPN silicon planar RF transistor in a TO 72 case (18 A 4 DIN
41 876), designed for universal application up to the GHz range, e. g. for vertical amplifiers

in broadband oscillographs and for broadband antenna amplifiers. The terminals E, B, C
are insulated from the case.

Type

BFW 30

Ordering code

Q62702-F320

E B

0Oao

H
—

t

"
- ^

—13J5*i——J

4-

*w^-

I

2^40,3

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector-peak current (f £ 1 MHz)
Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 25 °C)

Thermal resistance

Juncition to ambient air

Junction to case

^CBO 20 V
VCEO 10 V
Vebo 2.5 V
k 50 mA
?CM 100 mA
7j 200 °C

Tstg -65 to +175 °C

Ptot 250 mW

RthJA £700 K/W
RthJC £400 K/W
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BFW30

Static characteristics (Tamb = 25 X)
Collector cutoff current (Vcbo = 1 V) 7CB0
DC current gain

(/c = 25 mA; VCE = 5 V) r»FE

(7C = 50 mA; VCe = 5 V) /)Fe

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 50 mA; VCE = 5 V; f = 200 MHz) fT

Reverse transfer capacitance

(7C = 2 mA; VcE = 5 V; f = 1 MHz)
Collector-base capacitance (Vcbo = 5 V; f = 1 MHz)

Power gain

(7C = 30 mA;% = 5V;f= 200 MHz; Rg = 60 Q)

(/c = 30 mA; \ZCE = 5 V; f = 800 MHz; Rg = 60 Q)

Noise figure

(Jc = 2 mA; VCe = 5 V; f = 500 MHz; Rg - 60 Q)

Output voltage*'

(7C = 30 mA, VCE = 5 V; d,M = 60 dB;

Rg = Rl = 75 Q) V

Ci2e

CcBO

*pe

NF

£50

£25
£25

1.6

0.8

£1.5

21 (£19)

7.5

£5

350

nA

GHz

PF
pF

dB
dB

dB

mV

Total perm, power dissipation

versus temperature
mW P,,,, = MT8mb)

300

200

«wc

100

%JA V'thJC

\

\
100 200 °C

— T

1) Three tone modulation f approx. 800 MHz
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BFW30

S parameter
Operating point: VCe = 5 V, Ic = 30 mA, ZQ = 50 Q

f S11 <P S21 <P S12 <P S22 <P

(MHz)

0,1 0,171 -89 11,49 107 0,036 74 0,580 -17
0,2 0,133 -126 6,20 94 0,064 80 0,494 -13
0,3 0,133 -148 4,26 89 0,093 82 0,465 -11

0,4 0,154 -160 3,27 84 0,122 84 0,450 -10
0,5 0,177 -165 2,67 80 0,150 85 0,417 -11
0,6 0,197 -168 2,28 77 0,178 86 0,402 -15
0,7 0,214 -171 1,98 73 0,201 87 0,399 -17
0,8 0,230 -172 1,84 69 0,229 88 0,399 -20
0,9 0,224 -170 1,69 68 0,260 89 0,406 -24
1,0 0,221 -172 1,54 66 0,286 89 0,419 -27
1,1 0,204 -173 1,42 63 0,309 90 0,447 -28
1,2 0,183 -172 1,33 59 0,332 89 0,465 -31
1,3 0,138 -168 1,26 57 0,355 88 0,501 -32
1,4 0,100 -168 1,17 53 0,372 87 0,515 -32
1,5 0,061 -162 1,11 49 0,390 83 0,534 -35
1,6 0,039 -127 1,05 45 0,409 80 0,564 -37
1,7 0,068 -80 0,99 40 0,416 77 0,605 -41
1,8 0,142 -83 0,87 31 0,393 71 0,650 -49
1,9 0,299 -97 0,69 17 0,321 61 0,734 -60
2,0 0,559 -124 0,32 4 0,161 62 0,786 -81
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NPN Silicon RF Broadband Transistors BFW92
2 N 6621

BFW 92 is an epitaxial NPN silicon planar RF transistor in a plastic package similar

to TO 1 19 (50 B 3 DIN 41867); intended for use as RF amplifier up to the GHz range,

e. g. for broadband antenna amplifiers. This transistor is also available upon request

as JEDEC version under the designation 2N6621

.

Type

BFW 92
2 N 6621

Ordering code
2.5*0,2

Q62702-F321
Q68000-A4669

0.9x0,2 ^0.05

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (f > 1 MHz)
Junction temperature

Storage temperature range

Total power dissipation (Tamb = 70 °C)

Thermal resistance

Junction to ambient air

(mounted on glass fiber epoxy resin

PCB 40 mm x 25 mm x 1 mm)

BFW 92
2 N 6621

VcBO

VcEO
VEB
k

25
15

2.5

25

V
V
V
mA

/CM
Tj

50
150

mA
°C

^stg

Ptot

-55 to +125
200

°C

mW

RthJA |
400 K/W
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BFW92
2N6621

Static characteristics (Tamb = 25 °C)

Collector cutoff current (Vcbo = 1 V) ^CBO ^50 nA
Collector-emitter saturation voltage

1 '

(Ic = 20 mA) ^CEsat ^0.75 V
DC current gain

(Ic = 2 mA; VCE = 1 V) "fe 20 to 1 50 -

(Jc = 25 mA; VCE = 1 V) r»FE ^20 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 14 mA; VCE = 5 V; f = 200 MHz)
Reverse transfer capacitance

(7C = 2 mA; VCE = 5 V; f = 1 MHz)
Collector-base capacitance

(Vcbo= 10V;f = 1 MHz)
Power gain

(/c = 14 mA; VCE = 5V;f= 800 MHz; flg
= 60 Q)

Noise figure

(/c = 2 mA; VCE = 5 V;

/ = 800 MHz; flg = 60 Q)

Output voltage2 '

(/c = 14 mA; \ZCE = 5 V; ftg
= RL = 75 Q

dlM = 60 dB)

't 1.9 GHz

Cl2e 0.6 PF

CcBO 0.7 pF

Gpe 11 dB

NF 4 dB
Vo 150 mV

S parameter

Operating point: Ic = 14 mA; VCE = 5 V; Z = 60 Q

f S11 (p S2 i
<P S12 (p S22 9

(GHz)

0,1 0,445 - 73 1 6,307 131 0,017 58 0,810 -14
0,2 0,345 -118 10,622 109 0,027 62 0,678 -19
0,3 0,313 -142 7,400 98 0,034 64 0,646 -19
0,4 0,309 -157 5,750 90 0,043 65 0,611 -19
0,5 0,311 -169 4,628 84 0,051 69 0,594 -22
0,6 0.315 -178 3,919 80 0,059 72 0,617 -24
0,7 0.326 173 3,362 76 0,067 72 0,601 -23
0,8 0,337 168 2,926 71 0,077 73 0,572 -26
0,9 0,349 164 2,622 68 0,085 73 0,576 -31

1,0 0,357 159 2,344 63 0,094 74 0,602 -33

1

)

Applicable to that characteristic passing through Iq = 22 mA; Vqb = 1 V at constant I&-

2) Measured with three tone modulation f approx. 800 MHz
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BFW92
2 N 6621

Total perm, power dissipation

versus temperature

mW Ptot = Mramb)

300

lot

A

200

100

Ik^thJ IV

\
h
\

I _S

50 100 150 °C

—^7L
'amb
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NPN Silicon RF Broadband Transistor BFW93

c
O)
M

BFW93 is an epitaxial NPN silicon planar RF transistor in a plastic package of low capacitance,

similar to TO 119 (50 B 3 DIN 41867). The transistor is particularly suitable for use

as RF amplifiers up to the GHz range.

Type

BFW 93

Ordering code

Q62702-F365

2.5*0,2

0.9x0,2 iOJDS

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current {f > 1 MHz)
Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 70 °C)

Thermal resistance

Junction to ambient air

(mounted on glass fiber epoxy resin

PCB 40 mm x 25 mm x 1 mm)

"thJA

VcBO 18 V
VceO 10 V
Vbeo 2.5 V
k 50 mA
^CM 100 mA
Tj 150 °C

Tstg -55 to +125 °C

Ptot 200 mW

£400 K/W
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BFW93

Static characteristics (7amb = 25 °C)

Collector cutoff current (VCbo = 1 V) Iqbo

DC current gain

(7C = 25 mA; VCE = 5 V) r»FE

(7C = 50 mA; VCE = 5 V) r»FE

Dynamic characteristics {Tamb = 25 °C)

Transition frequency

(7C = 50 mA;% = 5V;f= 200 MHz) fT

Reverse transfer capacitance

(/c = 2 mA; VCE = 5 V; f = 1 MHz) Ci 2e

Collector-base capacitance

(Vcbo = 5 V; f = 1 MHz) CCBo
Power gain

(7C = 30 mA; VCE = 5V;f= 200 MHz; /?g
= 60 Q) Gpe

(7C = 30 mA; \ZCE = 5 V; f = 800 MHz; Rg = 60 Q) Gpe

Noise figure

(7C = 2 mA; VC e = 5 V;

f = 500 MHz); flg
= 60 Q) NF

Output voltage
1

' Vq

(7C = 30 mA; VCE = 5 V; dm = 60 dB;

Rg = f?L = 75 Q)

S parameter: Operating point: 7C = 30 mA, Vqe = 5 V, Z = 50 Q

S50

^25
^25

1.6

0.6

1.5

23
11

S5
350

nA

f S11 <P S2 i
(p Sl2 <P S22 <P

(GHz)

0,1 0,346 -134 17,385 115 0,015 60 0,680 -20

0,2 0,372 -158 9,549 97 0,024 68 0.596 -17

0,3 0,384 -168 6,519 88 0,034 69 0,555 -15

0,4 0,396 -175 5,001 83 0,044 72 0,528 -17

0,5 0,422 -179 3,978 79 0,053 73 0,540 -22

0,6 0,431 177 3,322 73 0,062 73 0,556 -23

0,7 0,445 173 2,888 70 0,072 74 0,527 -26

0,8 0,447 169 2,534 66 0,081 75 0,547 -31

0,9 0,466 166 2,222 63 0,088 76 0,537 -33

1.0 0,468 163 1,981 59 0,098 75 0,542 -37

1,1 0,484 160 1,818 55 0,107 75 0,532 -40

1,2 0,491 156 1,681 52 0,117 75 0,534 -44

1,3 0,515 154 1,560 50 0,128 76 0,533 -48

1,4 0,521 152 1,443 47 0,138 77 0,531 -53

1,5 0,541 151 1,333 45 0,147 78 0,544 -54

1,6 0,534 149 1,260 41 0,157 77 0,538 -57

1,7 0,560 146 1,192 39 0,170 76 0,526 -64

1.8 0,559 145 1,120 36 0,181 76 0,546 -67

1,9 0,580 143 1,058 34 0,192 75 0,518 -71

2,0 0,583 142 1,013 32 0,206 74 0,537 -75

GHz

pF

PF

dB
dB

dB
mV

Gmax
(dB)

28,1

22,2

18,6

16,1

14,3

12,9

11,6

10,6

9,5

8,5

7,8

7,2

6,6

6,0

5,5

5,0

4,6

4,1

3,6

3,4

1 ) Three tone modulation f approx. 800 MHz
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BFW93

Total perm, power dissipation

versus temperature
n»W Ptot = M7'amb)

300

200

100

\
V

\%)A

\

^
V

y
V
\

_ _ : :±:s
50 100 150 °C
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NPN Silicon Transistor for VHF Output Stages BFX 55
in Broadband Amplifiers

BFX 55 is an epitaxial NPN silicon planar transistor in a TO 39 case (5 C 3 DIN 41 873). The

collector has been electrically connected to the case. The transistor is especially suitable for

use in VHF output stages of antenna channel and broadband amplifiers.

C E B

Type

BFX 55

Ordering code

Q60206-X55

Maximum ratings

*0,5

Approx weight 1 5 g Dimensions in mm

Collector-emitter voltage VCEO 40 V
Collector-base voltage VCBO 60 V
Emitter-base voltage Vebo 3.5 V
Collector current k 400 mA
Base current h 100 mA
Junction temperature T> 200 °C

Storage temperature range Tstg -65 to +175 °C

Total power dissipation (Tcase^68 C) Ptot 2.2 W

Thermal resistance

Junction to ambient air RthJA ^220 K/W
Junction to case flthJC ^60 K/W

Test circuit for power gain f = 200 MHz

*}=60Q
f"

=8pF

InF

TZJipT

f
1W

j-n
Z
3 J3nF JL

LU± L2

M 2600*1

~1

T-31

60Q

I

I

—

t-H

B C E

r

2„.npF

I

SUpF I

. I

(Transistor cooled by mounted radiator of Rth = 30 K/W)

L] 1 turn 0.5 CuLS (enameled, silk insulated copper wire)

L2 3 turns 6.5 0, spacing 1 .5 mm, 1 silvered Cu

L3 20 turns 0.5 CuLS on SIFERRIT core B 6331 0-A 3004-X 025 transformed load

resistance /?i_
= 450 Q
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BFX55

Static characteristics (Tamb = 25 °C)

Collector cutoff current (Vcbo = 4-0 V)

Collector-base breakdown voltage

(/cbs=100^A)
DC current gain {Ic = 50 mA; VCE = 5 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency {Iq = 50 mA; Vqe = 1 5 V)

Reverse transfer capacitance

(/c = 1 mA; Vce = 10 V; f = 1 MHz)
Power gain

(f = 200 MHz; RL = 450 Q; see test circuit)

(/c = 40 mA; VCB = 25 V)

Output voltage

(7C = 40 mA; VCB = 25 V; d!M = 30 dB; RL = 60

heo ^50 nA

^(BR)CBS

>>FE

>60
30 to 1 60

V

h 700 MHz

Ci2e 2.5 (<3.5) PF

Gpe 16 dB

*o rms 2.4 V

Total perm, power dissipation

versus temperature

W Ptot = f (T); Rth = parameter

3

AhJC

v^thJA

V

V

^
100 200 °C

• T
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BFX55

S parameter
Operating point: VCe = 1 5 V, Iq = 50 mA, Z = 50Q

f Sn <P S21 <P S12 <P S22 <P

(MHz)

0,1 0,470 -172 6,25 85 0,042 77 0,455 -13

0,2 0,505 176 3,18 73 0,078 84 0,444 -17

0,3 0,540 171 2,13 65 0,114 90 0,447 -24

0,4 0,577 165 1,66 56 0,158 94 0,452 -33

0,5 0,604 161 1,36 51 0,209 97 0,451 -45

0,6 0,634 157 1,12 47 0,272 98 0,464 -58

0,7 0,637 153 0,95 44 0,332 97 0,478 -70

0,8 0,644 148 0,84 43 0,398 95 0,498 -82

0,9 0,650 143 0,76 45 0,471 93 0,526 -92

1,0 0,639 139 0,69 46 0,532 90 0,535 -99

1,1 0,620 134 0,65 49 0,586 87 0,524 -106

1,2 0,599 128 0,64 51 0,630 83 0,526 -113

1,3 0,574 121 0,64 53 0,673 79 0,505 -117

1,4 0,559 116 0,65 54 0,705 76 0,480 -121

1,5 0,549 110 0,65 54 0,722 72 0,442 -129

1,6 0,557 105 0,66 54 0,741 68 0,439 -137

1,7 0,580 104 0,67 54 0,761 66 0,439 -144

1,8 0,585 105 0,66 53 0,742 63 0,453 -156

1,9 0,593 102 0,65 51 0,723 59 0,473 -165

2,0 0,647 103 0,64 50 0,706 56 0,505 -174
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BFX55

Collector current Ic - f (Vbe)

mA Vce = 2 V; Tamb = parameter

°5

10
1

m
-/-

75 2

f-

-5-2

-f
5
8
C

VCE=2V RNhp'

/ /

/ / I

, / /

/ L—

i

+P4^/=
/ / /

/ /

/
f

1' / /

0,5 1,0V

^BE

Output characteristics /c = f (Vce)

IDA /B = parameter
100

1,3 1,2y .1 1f^
V

-UJB

^0J8

—s[ 7

s0,6~

—os^
=™U,'»

U.0

0,2
_>—

In =o,im AJB

10 20 30 40V

-•^CE

Output characteristics Iq = f (Vce)

IJ1A ^b
= parameter

10

4;

4
8

r
*•—

0J8

0,16

/
OjR

/
r 0J2

0,10

ao8

0,06

0,04

V 0,02 mA

0,5 1,0 V

Output characteristics Ic = f (Vce)

ITIA Vbe = parameter

50

40

30

20

/OJK
^0.79

0,78

0,77

0,76

0,75

0,74

0,73

0.72

l/BE '0,70V
—

0,2 0,4

-~V*

0,6 0,8V

—

V

CE
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BFX55

Collector-emitter saturation voltage

VcEsat'M/c)
Base-emitter saturation voltage

K1A KjEsat = MA* "FE = 20
10

3

/
f

/
/
1

±
i

"ce sat '^BEsat

—
j

|

+
I

1

0,2 0,4 0,6 0,8 1,0 1,2V

**
"CEsat: ^BE sat

nA

Collector cutoff current versus
temperature /Cbo = f (7"amb)

CBO ,
I 10

3

m 2

in
1

m°

m-1

100 200°C

+-T.amb

Transition frequency fj = 1 (/c )

MHZ Vce = parameter

800

'J
700

I

600

500

400

300

200

100

Reverse transfer capacitance
PFc12e = MVcB>

2b

IF

1/

1U
"*

S
Gt uv

50 100 150mA

"Wr

1

4

3

2

n

20 30V

-"cB
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NPN Silicon Transistors for Driver and Output Stages BFX 59
in Broadband Amplifiers BFX 59 F

BFX 59 and BFX 59 F are epitaxial NPN silicon planar RF transistors in TO 72 case

(1 8 A 4 DIN 41 876). The leads are electrically insulated from the case. The transistors are

suitable for use in low-power driver and output stages at frequencies up to the UHF range.

Type

BFX 59
BFX 59 F

Ordering code

Q60206-X59
Q60206-X59-S5

0OW>

[S

--13^1—

^.

*$V
Approx. weight 0.4 g

Case

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase ^ 70 °C)

Thermal resistance

Junction to ambient air

Junction to case

BFX 59
BFX 59 F

VCEO 20 V
VcBO 30 V
Vebo 3 V
h 100 mA
h 30 mA
Tj 200 °C

^stg -65 to +175 °C

Ptot 370 mW

RthJA

ftthJC

^650
^350

K/W
K/W
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BFX59
BFX59F

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vcbo = 20 V)

Collector-emitter breakdown voltage

(/ceo = 10 mA)
Emitter-base breakdown voltage

(/ebo= 10jxA)

Dynamic characteristics (Tgmb = 25 °C)

Small signal current gain

(/c = 10 mA; VCE = 10 V; f = 1 kHz) r>fe

Transition frequency

(/c = 8mA; VCE= 10 V;

f= 100 MHz) fT

(/c = 20 mA; Vce = 10 V;

f= 100 MHz) fT
(Ic = 35 mA; VCE = 10 V;

f= 100 MHz) fT
Reverse transfer capacitance

(/c = 1 mA; Vcb = 1 V; / = 1 MHz) C12e

Feedback time constant

(/c = 10 mA; VCB = 10 V; f = 30 MHz) rbb d*
Noise figure

(/c = 3mA; Vce= 10 V);

f = 200 MHz; Rg
= 60 Q) NF

(7c = 3mA;VcE= 10 V;

f = 300 kHz; Rg
= 300 Q) NF

BFX59 BFX 59 F

^CBO 0.3(^10) 0.3(^10) nA

^(BR)CEO >20 >20 V

^(BR)EBO >3 >3 V

30 to 200 30 to 200 -

900 (> 600) 900 (> 600) MHz

1000 (> 700) 1050 (> 700) MHz

- 1000 (> 700) MHz

0.4 to 0.8 0.6 to 0.9 pF

4 4 ps

3.4 (<4.5) 3.4 (<4.5) dB

2.6 2.6 dB

S parameter

Operating point: VCe = 8 V; Ic = 30 mA, Z = 50 Q

f S11e (p S21e <P S12e V S22e (p ^max
(GHz) (dB)

0,1 0,337 -122 10,562 98 0,016 61 0,780 - 9 25,1

0,2 0,312 -150 5,702 83 0,028 68 0,762 -12 19,3

0,3 0,315 -166 3,807 74 0,038 72 0,767 -17 15,9

0,4 0.330 -179 2,779 65 0,048 74 0,769 -22 13,3

0,5 0,351 171 2,210 58 0,058 76 0,768 -26 11,3

0,6 0,372 163 1,839 50 0,068 78 0,783 -31 10,1

0,7 0,382 156 1,619 42 0,079 78 0,799 -36 9,3

0,8 0,509 144 1,451 29 0,147 83 0,720 -56 7,7

0,9 0,397 134 1,300 26 0,120 73 0,804 -51 7,5

1,0 0,406 123 1,135 19 0,130 74 0,815 -57 6,6
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BFX59
BFX 59 F

Total perm, power dissipation

versus temperature
ptot = f[T); flth = parameter

mW BFX 59, BFX 59

F

400

300

200

100

%JC

,%IA

V
•\
^

Output characteristics Ic = f (VCe)

/b = parameter

mA BFX 59, BFX 59

F

ZO

N
ZOO a/ ^ _160uA.

IWjtA,

IZOjlA,

-100jiA

'
|

80uA-

60uA -

WjlA-

'^"

'B

r—

100 200 °C

T

10 Z0V

Reverse transfer capacitance
Ci2e = * (VCB ); /E = 1 mA; f = 1 MHz

PF BFX 59

^5

%6

t w

0,5

r
c -1mA

Transition frequency fj = f (Iq)

f = 100 MHz
MHZ BFX 59

1Z00

1000

600

WO

ZOO

hi =1OV

10 zov—
-Ito

ZO 30mA
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BFX59F

Reverse transfer capacitance

Cue = f (Vcb); h = 1 mA; f = 1 MHz

ph BFX 59 F

lb

I
1,0

0,5

f
c
-1mA

.

Transition frequency fj = f (/c)

f = 100 MHz

MHZ BFX 59 F

1200

1000

800

600

WO

200

"
CE
=10V

10 20 V

-"CB

10 20 30 W 50mA—
~'C
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NPN Silicon Transistor for RF Amplifier Stages BFX60

c

"35

«o

e
c

BFX 60 is an epitaxial NPN silicon planar RF transistor in TO 72 case (1 8 A 4 DIN 41 876),

however, with different lead arrangement. The leads are electrically insulated from the case.

The transistor is particularly suitable for RF amplifier stages in common emitter configuration.

Type

BFX 60

Ordering code

Q60206-X60

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tcase ^ 70 °C)

Thermal resistance

Junction to ambient air

Junction to case

^CBO 40 V
VCE0 25 V
^EBO 4 V
k 25 mA
7j 200 °C

^stg -65 to +175 °C

Ptot 370 mW

flthJA ^650 K/W
ftthJC ^350 K/W
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BFX60

Static characteristics (Tamb = 25 °C)

DC current gain (Ic = 7 mA; VCe = 10 V)

Base-emitter voltage (Iq = 7 mA; VCe = 10 V)

Base current VCb = 2 V; -/E = 20 mA)
Collector cutoff current (Vcbs = 4-0 V)

Collector-emitter breakdown voltage

(/ceo = 2 mA)
Emitter-base breakdown voltage

(JEB0 = 1 nA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(Vce = 10 V; /c = 5 mA; f = 100 MHz)
Reverse transfer capacitance

(Vce = 10 V; Ic = 1 mA; f = 1 MHz)
Noise figure

(/c = 2 mA; Vce = 10 V; f = 200 MHz; Rg = 60 Q)

hfE

Vbe

h
A:bs

100(>50)
0.74 (<0.9)

<1.3
<100

V
mA
nA

^(BR)CEO >25 V

^(BR)EBO >4 V

't 550 (>400) MHz

Ci2e 0.26 (<0.3) pF

NF 5 dB

Forward transfer admittance y2i e

at Ic = 2 mA; VCE = 10 V Ic = 7 mA; 1/Ce = 10 V

f= 35 MHz
f= 100 MHz
f = 200 MHz

y21 e
= 67mS; 9>2ie

= -10°

y2i e
= 63 mS; 9?21 e

= -37°

y2ie = 60mS;9'2ie = -60

y2ie=140mS;9J21 e = -30

y2i e
= 100mS;9>2ie = -60°

y21e = 80 mS; 9>21 e
= -90°

Total perm, power dissipation

versus temperature
mW P^ = f (7); fith = parameter

400

300

200

100

"thJC

%IA

^A
S

100 200 °C

Collector current Iq = f Va)

mA vCE = iov

30

20

Vr = 10Vv
c

-*• T

0,2 0,4 0,6 mA

•/«
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BFX60

500

400

300

200

100

Input characteristic IB = f (VBE)

VCE = 10V

\l•10 V

0,2 0,4 0,6 0,8 1,0 V

^BE

Output characteristics /c = f (VCe)

/b = parameter
H1A (common emitter configuration)

30 r

'c

20

. 0,4

/ U'
d

• 0,2

0,1

s
0,0u

/
B
= 0,02 mA

20 30 V

"^CE

Output characteristics Ic = f (Vce)

7b = parameter

m A (common emitter configuration)

25

h

20

10

UA

0,3 —

0,2
.

0,15

0,1

0,05

'/ ]

(-
- /g

=
U,Ui IIW

V
1 2 3 4 5V

-%

Collector-emitter breakdown voltage
^BRJCER = ' Cb)

V Cutoff characteristic Ic = 2 mA; RE S1 kQ

'(BR) CER

[
40

I

30

20

10

n

10° 5 10
1

5 10
2

5 10
3

kffl

-ft
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NPN Silicon Transistor for RF Broadband Amplifier BFX89

BFX 89 is an epitaxial NPN silicon RF transistor in TO 72 case (18 A 4 DIN 41876).

The leads are electrically insulated from the case. This transistor is suitable for general

applications up to the GHz range, e.g. for use in antenna and RF amplifiers.

Type

BFX 89

Ordering code

Q62702-F296

^-13,5*1—^*5^

Approx. weight 0.4 g

Case

Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage (Abe = 50 Q)

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (r < 1 us)

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 60 °C)

Thermal resistance

Junction to ambient air

Junction to case

VcBO 30 V
V(CER 30 V
VcEO 15 V
Vebo 2.5 V
k 25 mA
?CM 50 mA
7-j 200 °C

Tstg -65 to +175 °C

Ptot 200 mW

ftthJA £700 K/W
RthJC £400 K/W
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BFX89

Static characteristics (Tamb = 25 °C)

Collector cutoff current (Vcbo = 1 5 V)

Collector-emitter saturation voltage

(/c = 20 mA)
DC current gain

(/c = 2 mA; VCE = 1 V)

(/c = 25 mA; VCE = 1 V)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 2 mA; VCE = 5 V; f = 200 MHz)
Reverse transfer capacitance

(7C = 2 mA; VCE = 5 V; f = 1 MHz)
Collector-base capacitance

(Vcb = 10V;/E = 0;f = 1 MHz)
Noise figure {Ic = 2 mA; VCE = 5 V)

(f = 200 MHz; fig = 100Q)
(/ = 500 MHz; Rg = 60 Q)

(f = 800 MHz; Rg = 60 Ci)

Power gain

(/c = 14 mA, VrE
= 10 V; f = 200 MHz; R

g
= 60 Q)

Output voltage^'

(Ic = 1 4 mA; VCE = 5 V; RL = 75 Q; d|M = 60 dB)

Ci2e

CcBO

NF
NF
NF
Gpe

Vo

ICBO S10 nA

Vfosat ^0.75 V

hpE 20 to 1 50 _

/»FE 20 to 1 25 -

1.2

0.7

£1.2

3(^4)
£6.5

7

23

150

GHz

pF

pF

dB
dB
dB
dB

mV

1 ) Measured with three tone modulation f approx. 800 MHz

796



BFX89

S parameter
Operating point: Ic = 1 2 mA; VCe = 5 V; Z = 50 Q

f S11 (p $21 V Sl2e (p S22e <P Gmax
(GHz) (aB)

0,2 0,258 - 78 7,249 107 0,058 76 0,592 -14 19,38

0,3 0,160 -100 5,095 97 0,080 80 0,529 -12 15,68

0,4 0,132 -122 3,918 90 0,104 83 0,514 -10 13,27

0,5 0,130 -140 3,229 86 0,125 86 0,465 - 9 11,31

0,6 0,143 -151 2,788 83 0,149 88 0,463 -12 10,04

0,7 0,150 -155 2,410 80 0,171 89 0,455 -13 8,75

0,8 0,160 -159 2,137 76 0,190 90 0,456 -15 7,72

0,9 0,160 -158 2,009 73 0,214 90 0,467 -17 7,24

1,0 0,152 -157 1,837 71 0,233 91 0,473 -20 6,48

1,1 0,136 -153 1,684 69 0,252 92 0,508 -21 5,90

1,2 0,117 -146 1,573 66 0,269 93 0,522 -22 5,38

1,3 0,092 -135 1,466 63 0,275 94 0,563 -24 5,02

1,4 0,074 -114 1,371 60 0,287 93 0,595 -25 4,66

1,5 0,070 - 89 1,267 56 0,298 92 0,637 -26 4,34

Total perm, power dissipation

versus temperature

mW P*i = f<T)

300

200

100

;? \y V'thJC

o

\\
100 200 °C
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NPN Silicon Transistor for RF Broadband Amplifiers BFY90

BFY 90 is an epitaxial NPN silicon planar RF transistor in TO 72 case (1 8 A 4 DIN 41 876).

The leads are electrically insulated from the case. This transistor is suitable for general

applications up to the GHz range, e.g. in antenna and RF amplifiers.

Type

BFY 90

Ordering code

Q62702-F297

I—13^1-4*%*)
ZfriQfi

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage (RBe ^ 50 Q)

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (t < 1 \is)

Junction temperature

Storage temperature range

Total power dissipation (Tamb S 60 °C)

Thermal resistance

Junction to ambient air

Junction to case

Vcbo

Vcer

Vceo

Vebo

k
ICM

^stg

Ptot

flthJA

flthJC

30
30
15

2.5

25
50
200
-65 to +175
200

^700
^400

V
V
V
V
mA
mA
°C

°C

mW

K/W
K/W
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BFY90

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(VCbo = 15V;/e = 0)

DC current gain

(7C = 2 mA; VCE = 1 V)

(Jc = 25 mA; VCE = 1 V)

Collector-emitter saturation voltage1
* (7C = 20 mA)

iCB0

Hfe

"fe

^CEsat

£10

20 to 1 50
20 to 1 25

£0.75

nA

V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 2 mA; VCE = 5 V; f = 200 MHz) fT

Reverse transfer capacitance

(7C = 2 mA; Vce = 5 V; f = 1 MHz) C12e

Collector-base capacitance

(Vcb = 1 V; 7E = 0; f = 1 MHz) CCBo
Noise figure (7C = 2 mA; VCE = 5 V)

(f=100kHz;fi
g
= flg Opt) NF

(f = 200MHz;R
g
= Rg Opt)

NF
(f = 500 MHz; R

g
= 50 Q) NF

(/ = 800 MHz; Rg = 50 Q) NF
Power gain

(7C = 14 mA; VCe = 10 V; f = 200 MHz; Rg
= 60 Q) Gpe

Output voltage2 ) Vo

(7C = 14 mA; VCe = 5 V; Rg = flL = 75 Q;

d,M = 60 dB)

S1.2

0.6 (£0.8)

£1.5

£4
2.5 (£3.5)

£5
5.5 (£6.5)

23
150

GHz

pF

pF

dB
dB
dB
dB

dB
mV

1) Applicable to that characteristic passing through point Iq = 22 mA; Vqe = 1 V at constant I&

2) Measured with three tone modulation f approx. 800 MHz
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BFY90

S parameter
Operating point: VCE = 5 V; Ic = 1 2 mA; Z = 50Q

f Sl1e <P S21 9 S12e <P S22e <P

(GHz)

0,2 0,252 - 11 7,354 107 0,056 11 0,596 -13
0,3 0,156 - 97 5,142 97 0,078 81 0,535 -12
0,4 0,127 -119 3,970 91 0,102 85 0,524 - 9
0,5 0,125 -136 3,287 86 0,123 87 0,483 - 9
0,6 0,136 -147 2,821 83 0,146 88 0,477 -11
0,7 0,144 -152 2,434 81 0,168 90 0,469 -13
0,8 0,155 -156 2,155 76 0,187 91 0,472 -15
0,9 0,156 -155 2,026 74 0,210 91 0,483 -17
1,0 0,149 -153 1,850 72 0,229 93 0,490 -20
1,1 0,135 -148 1,692 70 0,249 94 0,525 -21
1,2 0,117 -141 1,578 68 0,267 96 0,537 -21
1.3 0,095 -130 1,468 65 0,273 96 0,575 -23
1,4 0,077 -111 1,373 62 0,286 95 0,608 -24
1,5 0,072 - 87 1,275 58 0,300 95 0,644 -25

umax
(dB)

19,52

15,79

13,44

11,56

10,21

8,90

7,87

7,39

6,63

6,05

5,50

5,12

4,78

4,46

Total perm, power dissipation
versus temperature

mW Ptot = f (T); RH i
= parameter

300

200

100

*?
thJA \^thJc|

\

\
\

100 200 °C
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Silicon Miniature Thyristor BR 103

BR 103 is a silicon planar thyristor in a TO-92 plastic package (10 A 3 DIN 41868).

This thyristor is suitable for various applications within low power ranges, e.g. controls

and regulations, counters, switches, etc.

2.5 max.

Type

BR 103

Ordering code 0.4 « 0.4

(

Q68000-A729
=L

KGA

-K.I H5.2
-a?

-*5.2 n , K

Maximum ratings (7j = -40 °C to +1 25 °C; RGK

Neg. and pos. repetitive peak off-state voltage

Max. rms on-state current

Surge on-state current, sinusoidal pulse

(tp
< 1 ms)

Repetitive surge on-state current

at tp
= 6 us and f = 40 kHz sine

Peak gate forward current

Repetitive reverse gate voltage

Storage temperature range

Junction temperature range

Average gate power dissipation

Peak gate power dissipation

Mounting instruction.

Fixing hole: 0.6 mm dia

Approx. weight 0.25 g Dimensions in mm

-;Rgk = ioooq)

»ge vwvDR
^T(rms)

30
0.8

V
A

JrsM 6 A

h 2 A
Asfp

^(KG)R

Tstg

0.5

6
-40 to +125

A
V
°C

7j -40 to +125 °C

Pg(av)

Pgp

0.01

0.1

W
W
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BR 103

Static characteristics (Tcase - 25 °C)

Continuous reverse blocking and off-state current V/d <2 HA
(flGK = 1 kQ)(7j = 125°C) Ir/Id <50 jiA

Holding current (RGK = 1 kQ) Ih <3 mA
(Tj = -40 °C) Ih <4 mA
On-state voltage

(hs = 1 A; tp
= 1 ms) vT <1.5 V

Gate trigger current

(vak = 6V;Rl
= 100 Q) hi <200 HA

(Tj = 0°C) 'gt <250 nA
Gate trigger voltage VGJ <0.8 V
(VAk = 6V, /?L = 100Q,
RGT = 1 kQ, Tj = 0°C) Vqt <0.9 V
Gate non-trigger forward voltage

(VD = VDr; Rqk = 1 kQ; Tj = 1 25 °C) Vgf >0.1 V
Critical rate of voltage rise

(flGK= 1 kQ;Ti = 125 C;VAK = 10 V) dv/dt 10 V/tiS

Turn-off time

^(rectangular^ 1 A; tp = 50 \IS 'q <6 (IS

(Vn = 20V;VAK = VDR;Td\,/(it
== 5 jis)

Turn-on time

(VD = VDR;RL ='\0OQ;RGK = 1 kQ; ton 1.2 \is

Asts = 1 -4 mA, tp
= 5 ^s; tr

= 40 ns)
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BR 103

Max. mean on-state current

(sine) /Tav = ' (Tamb)

f= 50 to 400 Hz
A

r

TAV 0.7

A

J
0,6

0,5 - D

04 v y=i80°

J20
c

0,3
90°

\f> )°

0.2

01

\j
n
1

On-state characteristic

A (short-time power); /js = f (Vr)

10
1

T\ = 125°C 1= 25°C

-
1

r2

20 40 60 80 100 12U 140° C 1 2 3 4 5V

•"W

A

0,8

'lAV
0.7

J
0,6

0,5

0,4

0,3

0,2

0,1

Max. mean on-state current
(sine) /rAV = '(Tease)

f=50to400Hz

Power dissipation (sine) Ptot ~ ' ('tav)

f= 50 to 400 Hz: 7 = 125 °C

\ DC current

H
<?--% 3°

lase ang

100°

le

120°

90°

60°

30°

Pm

0.8

0,6

0,4

0.2

[ Ccurrent

Idu°

60°

M
90°i

VJ

_< '=3C
o /

20 40 60 80 100 120 140°C 0,2 0,4 0,6 0,8 1,0 A
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BR 103

Surge on-state current

Irs-f (overloads at 50 Hz)

Ind vidu al o

I I M|
verloads

W1
n

-No. of overloads

804



Silicon Miniature Thyristor BR 303

BR 303 is a silicon planar thyristor in a TO-1 26 plastic package (1 2 A 3 DIN 41 869, sheet 4).

The thyristor is especially suitable for use in switching power supplies as well as for

universal applications at low and medium performance.

Type

BR 303

Ordering code
0.8*0.5

Q68000-A3436

1,25mm

Approx. weight 1.5 g

-*Wlh

Dimensions in mm

Maximum ratings (T, = -40 °C to +1 25 °C, RGK = 1 000 Q)

Neg. and pos. repetitive

peak off-state voltage Vrr/Vdr
Max. rms on-state current h(rms)

Surge on-state current

(sinusoidal pulse tr < 1 ms
in accordance with DIN 41 787) /jsm
Repetitive peak current

(tp
= 5jis,v^0.1) /TRM

Repetitive gate voltage V(KG)rep

Storage temperature range Tstg
Junction temperature T\

Average gate power dissipation Pgiav)

Peak gate power dissipation Pqp

30
0.8

-55 to +125
125
0.1

2

A
V
°C

°C

W
W

Thermal resistance

Junction to ambient air

Junction to case
RthJA

flthJC

^125
^25

K/W
K/W
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BR 303

Static characteristics (TcaSe
= 25 °C)

Continuous reverse blocking and off-state current

(RGK = 1 kQ)

(ftGK = 1 kQ;Tj = 125°C)
Holding current (Rqk =

1 kQ)

Neg. gate current (tp
= 10 \is)

On-state voltage, pulsed (Ij = 3 A; tp
= 5 \is)

Gate trigger current

(Vak = 6 V; fiL = 100 Q)

Gate trigger voltage

(VAK = 6 V; RL = 1 00 Q; RGK = 1 Q)

Gate non-trigger forward voltage

(VD = VDR , RGK = 1 kQ)

Critical rate of voltage rise

(RGK = 1 kQ; VAK = 20 V).

Turn-off time

(^TS(rectangular)
= 0.8 A, tp

= 50 \1S:

VR = 20 V; Vak = VDH ; dv/dt = 20 V/jis)

Turn-on time

(VD = ^dr; Rl = 1 00 Q; RGK = 1 kQ

Abts
= 1 -4 rnA; tp

= 5 us; tr = 40 ns)

kilo <2 HA
Ir/Id ^50 \iA

Ih <5 mA
-h 0.05 mA
Vt ^2.0 V

Igj ^200 HA

Vgt ^0.8 V
vGf >0.1 V

dv/dt 20

^13

1.2

V/\is

US

[IS
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Silicon Miniature Thyristor BR 403

BR 403 is a silicon planar thyristor in a plastic package silimar to TO 202. The thyristor

is especially suitable for use in switching power supplies as well as for universal applications

at low and medium performance.

Type

BR 403

Ordering code

Q62702-R306

— 13,2*0,1

=k=

8,5*0.1

k
3,8*0.2

T

Available upon request also with

bent fixing plate

^i_
4>-

>.

i

IT) — ^2

to' **~
*—

" CD

2.2 >o.2

\ =4

t—13.2»i

^i_U

8.5*0.1 lT^ 3.8

-21,7*0.2

Approx. weight 15 g Dimensions in mm

Maximum ratings (Tj = -40 to +125 °C, RGK = 1 000 Q)

Neg. and pos. repetitive peak

off-state voltage Vrr/Vdr

Max. rms on-state current ^r(rms)

Surge on-state current

(sinusoidal pulse (p <1ms
in accordance with DIN 41 787) Ijsm

Repetitive peak current

(tp
= 5*is,v^0.1) Jtrm

Repetitive gate voltage V^KGirep

Average gate power dissipation Pg(av)

Peak gate power dissipation Pqp

Storage temperature range Tstg
Junction temperature Tj

30
0.8

4
8
0.1

2
-55 to +125
125

A
V
W
W
°C

°C

Thermal resistance

Junction to ambient air

Junction to case

ftthJA

flthJC

£80
£30

K/W
K/W
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BR 403

Static characteristics (TG = 25 °C)

Continuous reverse blocking and off-state current

(RGK = 1 kQ)

(RGK = 1 kQ;7j = 125°C)
Holding current (RGK = 1 kQ)

Neg gate current (tp
= 10 us)

On-state voltage, pulsed

(/T = 3 A; tp
= 5 us)

Gate trigger current

(Vak = 6V;Kl = 100 Q)

Gate trigger voltage

(VAk = 6 V; Rl = 100 Q; Rgk = 1 kQ)

Gate non-trigger forward voltage

(VD = VDR RGK = 1 kQ)

Critical rate of voltage rise

(RGK = 1 kQ, VAK = 20 V)

Turn-off time

(^TS(rectangular)= 0.8 A; fp = 50 \1S;

VR = 20 V; VAK = VDf{ ; dv/dt = 20 V/jis)

Turn-on time

(Vb = VDr; RL = 100 Q; RGK = 1 kQ)

his =
1 -4 mA ; tp = 5 us; tr = 40 ns)

^2
^50
<5
0.05

Vj S2.0

'gt ^200

Vgt ^0.8

VG f ^0.1

dv/dt 20

^13

1.2

jiA

^A
mA
mA

V

HA

V

V

V/HS

US

US
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PNPN Thyristor Tetrode BRY20

BRY 20 is an extinguishable PNPN silicon planar thyristortetrode in TO 1 2 case (5 C 4 DIN

41 873). The anode gate (GA ) is electrically connected to the case. The BRY 20 is particularly

suitable for use as a medium fast switch.

Type

BRY 20

Ordering code

Q60217-Y20

Maximum ratings

Anode gate reverse voltage

Continuous reverse voltage

Gate to cathode reverse voltage

Rated surge forward current, see diagram 7FrM
Continuous forward current

Gate to cathode control current

Anode to gate control current

Junction temperature range

Storage temperature range

Total power dissipation (TcaSe ^ 45 °C)

Thermal resistance

Junction to ambient air

Junction to case

Static characteristics (Tamb = 25 °C)

Off-state current

(VD = 40 V; RGk = 5 kQ; /GA = 0)

(VD = 30 V; RGK = 5 kQ; /GA = 0)

Reverse current

(VR = 40 V; RGK = 5 kQ; 7GA = 0)

(VR = 40 V; fiGK = 5 kQ; 7amb = 1 25 °C)

Cathode-gate reverse current

(VGk = 5V;/Ak = 0)

Anode-gate reverse current

VGA = 40 V
Forward voltage

(/F = 1 00 mA; RGK = 5 kQ; /GA = 0)

Breakover voltage (-55 to +125°C)
(RGK = 5 kQ; 7GA = 0)

Holding current (RGK = 5 kQ)

Approx. weight 1 g Dimensions in mm

VGAR 40 V
-vR 40 V
VGKR 5 V

WfSM 5 A
k 500 mA
^GK 100 mA
^ga 300 mA
7j

-55 to +125 °C

^stg -55 to +200 °C

Ptot 1.3 W

RthJA ^220 K/W
RthJC ^60 K/W

3 (< 200)

2 (< 200)

nA
nA

/r

/r

<200
<25

nA

"Abkr <10 jxA

/gar <200 nA

Vf <1.3 V

^(BO) <40
2 (0.3 to 6.5)

V
mA1 '

1) Closer tolerance available on request
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BRY20

Operating point: Vbatt = 1 5 V; flL = 1 kQ; 7Ga = °
Gate trigger current /qkt
Turn-off current /qkq
Gate trigger voltage Vgkt
Operating point: Vbatt = 1 5 V; RL = 500 Q; GAIG =
Gate trigger current /qkt
Turn-off current /GKQ
Operating point: Vbatt = 1 5 V; f?L = 0.5 kQ;

«GK = 5 kQ
Anode gate trigger current /gat
Anode gate trigger voltage Vqat

Dynamic characteristics

Operating point: Vbatt = 1 5 V; RL
= 1 kQ;

RGK = 5 kQ; IGkt = ^gkq = 5 mA
Gate controlled turn-on time tg
Gate controlled turn-off time fgq
Junction capacitance (Vak = 20 V) Cak
Turn-off time (Vaa = 1 5 V; RL = 1 kQ; RAK = 5 kQ) tq
Critical rate of voltage rise

1 '

(Vaa = 40 V; RGK = 1 00 kQ) du/dt

50(<100)
2.5 (<5)

0.4 (to 0.8)

50(<100)
10(<15)

<3
0.4 to 0.8

100(<300)
<5
3.5

7

>5

HA
mA
V

[xA

mA

mA
V

ns

us

PF
us

V/us

Test circuit for switching times

0,5kfl

Max permissible anode current
7

f (T); R* = parameter
% h max

100

/f 80

^Fmax

20

f*
JC

•C
vlA

100 150 °C

1 ) If the anode gate is connected to the anode supply voltage via a 220 kQ resistor, the permissible voltage rise

at the anode is unlimited.
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BRY20

Permissible anode current versus
pulse width and duty cycle

A /frm = f (r); v = parameter

10
1

'frm

!

-----

" it'^fftFF ITfTTffF
T

"

II ! i in i in 1 1 hi i

-*\t — i

.

_ ... _. 7\-\ rd

i
:3\
"
'^ils

.. ... T^jj'
1 ' T'-^^' Sk

t "'"^' !

!>J S , |

]

mi mi ill in nn in
10"B 10

_t 10~3 10"2 10"1 10° 10
1

s,

Switching ratio WAskq = ' ('a)

13
I

'a I

I

10

I

I

\
\^

5

n

50 100mA

*'A

Anode current 7A = f (ramb)

IIA Average values and scattering limits

10
5

krk

J-
/

/

/
/

r*-
'

-U

/'I

b

-— Scatterina limits

u
20 t0 60 80 100 120°C

»»7amb

Forward voltage VF = f (Tamb)

y Forward current If = parameter

Vf

V)

W

300

200.

100

30

h

-20 20 40 60 80 100 120°C

^^amb
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BRY20

Trigger current 7GKT = f (7"amb)

Trigger voltage VGkt = t (Tamb)

V Vbat, = 15 V; RL = 1 kQ |lA

Ifi i i i i i i i i i i i ( i i 1 200

^KTW

0.6

0,4

0,2

I

Ibk-r

f
3K1,/

^GKT

150

100

50

-20 20 10 60 80 100 120°0

' 'amb

Anode control current Iqat = f (Tamb)

Rgk = parameter

mA Vbatt = 15V;ftL = 1kQ

'BAT

L

0,5

iKSi

M1( I

*«—

-20 20 40 60 80 100 120°C

*"^amb

Turn-off current /qkq = ' (Tamb)

IDA ^f
= parameter

20

'aa

r

100

75

50

30

.A-10IHA

-20 20 tt 60 60 100 120°C

* lamb

Holding current /ah = t (Tamb)

Average values scattering limits

mA RGK = 5 kQ
15

Ah

—^Average v

-—Scatter™

alue

' s
.s

'">

>
*>

's

X
^,

s.
v

>
s
N

-20 20 40 60 80 100 120°C
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PNPN Thyristor Tetrode BRY21

The BRY 21 is an extinguishable PNPN silicon planar thyristortetrode in T0 1 2 case (5 C 4 DIN

41 873). The anode gate (Ga) is electrically connected to the case. The BRY 21 is particularly

suitable for use as a medium fast switch.

Type

BRY 21

Ordering code

Q62702-R81

»0,5 i

— s
CO

L—13,5n— 6
-
6 -0,4

*

A K 6A 6K

Approx. weight 1 g

3.2-0,2

Dimensions in mm

Maximum ratings

Anode gate reverse voltage

Continuous reverse voltage

Gate to cathode reverse voltage

Forward current1 '

Peak current

Gate to cathode control current

Anode to gate control current

Junction temperature range

Storage temperature range

Total power dissipation (Tcase ^45

Thermal resistance

Junction to case

Junction to ambient air

C)

V(3AR 80 V
-Vr 80 V
V(3KR 5 V
h 500 mA
^FSM 5 A
4gk 100 mA
/ga 300 mA
7j -55 to +125 °C

Tstg -55 to +200 °C

Ptot 1.3 W

"thJC ^60 K/W
ftthJA ^220 K/W

Static characteristics (Tamb = 25 °C)

Breakover voltage

(RGK = 5kQ;Tamb ^125°C)
Off-state current

(VD = 80 V; RGK = 5 kQ; Tamb = 25 °C)

(VD = 80 V; Rqk = 5 kQ; Tamb = 1 25 °C)

Reverse current

(VH = 80 V; flGK = 5 kQ; Tamb = 25 °C)

(Vn = 80 V; RGK = 5 kQ; Tamb = 1 25 °C)

Cathode-gate reverse current

(VGKR = 5V;Tamb = 25°C)
Anode-gate reverse voltage

(VGAR = 80V)

V(BO)

<200
<25

In

<200
<25

"Askr <10

^GAR <200

80

nA
HA

nA
HA

HA

nA

1) di/dt are unlimited
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BRY21

Forward voltage

(/F = 100mA;flGK = 5kQ) * <1.3 V
(/F = 300 mA; RGK = 5 kQ) Vf <1.7 V
Holding current (Rqk = 5 kQ) 'h 2 (0.3 to 6.5) mA

Gate trigger current

(Vaa = 1 5 V; RL = 1 kQ;

tiQKT > 50 us) Abkt 50 (< 1 00) HA
Turn-off current

(Vaa = 1 5 V; RL = 500 Q; rJGKQ > 50 \is;) AjKQ 10(<15) mA
Gate trigger voltage

(Vaa = 1 5 V; RL = 1 kQ) Vgkt 0.4 to 0.8 V
Anode gate trigger current

(Vaa = 1 5 V; RL = 1 kQ) Asat <3 mA
Anode gate trigger voltage

(Vaa = 1 5 V; RL = 1 kQ;

flGK = 5 kQ) Vgat 0.4 to 0.8 V

Dynamic characteristics (Tamb = 25 °C)

Anode/cathode capacitance

(Vc = 20 V; f = 1 MHz)

Switching times

Gate controlled turn-on time (Vq = ± 5 V;

Vaa = 15 V)

Gate controlled turn-off time ffGK
= 5 kQ;

/?
g
= 500 Q)

Turn-off time

(Vaa = 1 5 V; RL = 1 kQ; fiGK = 5 kQ)

Critical rate of voltage rise '

(Vaa = 80 V; RGK = 100 kQ)

Cak 3.5 PF

«gt 0.1 (<0.3) \is

fgq <5 \1S

«q 7 J1S

dv/dt >5 V/\is

Test circuit for switching times

1) If the anode gate is connected to the anode supply voltage via a 220 kQ resistor, the permissible voltage
rise at the anode is unlimited.
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Silicon Miniature Thyristors BRY 55/30..
BRY 55/300

These diffused silicon thyristors in TO 92 plastic package (10 A 3 DIN 41868) are

intended for various applications of low performance, such as controls and regulations,

counters, switches, etc. These thyristors are particularly recommended for entertainment

and consumer electronics.

Type Ordering code

BRY 55/30 Q68000-A114-F10
BRY 55/60 Q68000-A183-F10
BRY 55/1 00 Q68000-A184-F10
BRY 55/200 Q68000-A520-F10
BRY 55/300 Q68000-A185-F10

0.4-0.4

J

2,5 max.

i
h— 14,1

KGA

H5,2

i ~

Mounting instruction:

Fixing hole 0.6

Approx. weight 0.25 g

-*»5.2 „, k-

Dimensions in mm

Maximum ratings (T
}

= -40 to +1 25 °C;

f?GK=1000Q)
Neg. and pos. repetitive peak
off-state voltage

Max. rms on-state current

Surge on-state current,

sinusoidal pulse

t
p
< 1 ms

tp<100|is
Peak gate forward current

Repetitive reverse gate voltage

Critical rate of current rise

7TS = 20 A; fp
< 1 (as

/GT = 1 A;tr <0.2s

'max = 50 Hz

Storage temperature range

Junction temperature range

Average gate power dissipation

Peak gate power dissipation

o
CO

o
If)

If)

oo
T~

If)

If)

oo
CM

to
If)

oo
CO

If)

If)

C;
>-
oc
GO

>-
oc
OQ

>"
CC
00

>-
OC
OQ

>-
oc
OQ

Vrr/Vdr 30 60 100 200 300 V
h (rms) 0.8 0.8 0.8 0.8 0.8 A

/Ts 8 8 8 8 8 A
hs 20 20 20 20 20 A
Ajfp 0.5 0.5 0.5 0.5 0.5 A
V(KG) R

di/dt

6

100
6
100

6
100

6
100

6

100
V
A/jxs

^stg
-40 to 1-125 °C

7]
-40 to 4-125 °C

Pg(av) 0.01 0.01 0.01 0.01 0.01 w
Pgp 0.1 0.1 0.1 0.1 0.1 w
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BRY 55/30

.

BRY 55/300

Static characteristics (Tcase = 25 °C)

Continuous reverse blocking and
off-state current (RGK = 1 kQ)
(Tj = 1 25 °C)

Holding current (RGk = 1 kQ)

(Tj = -40 °C)

Forward voltage (/Ts = 1 A; fp
= 1 ms)

Gate-trigger current (VAK = 6 V; RL = 100 Q)

(Tj = -40 °C)

Gate-trigger voltage (VAK = 6 V; fiL = 1 00 Q)

(Tj = -40 °C)

Gate non-trigger forward voltage

(Vd = VDR ; rgk = 1 kQ; Tj = 1 25 °C)

Critical rate of voltage rise

(flGK = 1 kQ; V = 0.67 VDW : Tj = 1 25 °C)

Turn-off time (flGK = 1 kQ; Tcase = 1 25 °C;

^(rectangular) = 1 A; tp
= 50 [is; Vr = 20 V;

Vak = 0.67 VDR ; dv/dt = 5 V/us
Turn-on time

(V = VDR ; RL = 100 Q; RGK = 1 kQ;

Igts = 1-5 mA; tp
= 2 us; tr

= 40 ns)

Thermal resistance

Junction to case

Junction to ambient air

BRY 55/30 . .

.

BRY 55/300

I*/h <1 HA
Ir/Id <50 HA
Ih <5 mA
Ih <10 mA
Vj <1.5 V
Igj <200 HA
'gt <500 f*A

Vgt <0.8 V
VGt <1 V

Vgf >0.1 V

dv/dt 10 V/us

»q 30 US

'on 2 US

^thJC <125 K/W
ftthJA <230 K/W
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BRY 55/30

.

BRY 55/300

Max. mean on-state current
(sine) /TAV = f (Tamb); f = 50 to 400 Hz

0,5

0,4

0,3

0.2

0.1

- DC

L, --M

120'

90°

\6 3°

\3
n °

Forward characteristic

^ (short-time power); Ijs = f (Vy)

10
1

/ts

°

r> = 125°C

V
rr- 25°C

-1

r*

20 40 60 80 100 120 140° C

*" 'amb

1 2 3 4 5V

"^T

Power dissipation (sine) 7Tav ~ f (teasel

r = 50 to 400 Hz

Power dissipation (sine) PM = f (/tav)

f=50to400Hz.r=125°C

20 40 60 80 100 120 140°C

r
0,8

0.6

0,4

0,2

DCc irren

180°

60°

12U

90°,

VI

—<i '=31 o /

0,2 0,4 0,6 0,8 1,0 A
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BRY 55/30

.

BRY 55/300

Surge currant

Ijs = f (overloads at SO Hz)

Indi /idua ov

1 IIU
erloads

tfn

No. of overloads
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Programmable Unijunction Transistor BRY56

Programmable silicon planar unijunction transistor in TO 92 plastic package (10 A 3

DIN 41 868).

Type Ordering code

BRY56 1 ' Q68000-A803
BRY 56 A Q68000-A803-S1
BRY 56 B Q68000-A803-S2
BRY 56 C Q68000-A803-S3 Plastic package

Dimensions in mm

Maximum ratings

Voltage gate terminal cathode

Voltage gate terminal anode

Anode current, average value

(Tamb S25°C)
(7"

Case ^ 85 °C)

Anode current, peak value

(r= 10jis;VT = 0.001)

Current increase to I& = 2.5 A
Overload current surge

(r= 10ns;Tj = 150°C)
Junction temperature

Storage temperature range

Total power dissipation (TamD £75 °C)2)

BRY 56 A
BRY 56 B
BRY 56 C

Vgc 70 V
Vqa 70 V

^AAV 175 mA
^AAV 250 mA

Jam 2.5 A
dVdt 20 A/us

'A surge

3 A
7j 150 °C

Tstg -65 to +150 °c

Ptot 300 mW

Thermal resistance

Junction to ambient air2) RthJA £250 K/W

1

)

If a transistor is ordered without an exact indication of the current amplification wanted, then a transistor with a

current amplification group available at stock will be delivered.

2) If mounted on PCBs with max. 3 mm long leads and a copper area of min. 10 x 10 mm for the anode terminal,

then RthJA ^ 200 K/W, the power dissipation of 300 mW is then permitted up to Tamb = 90°C.
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BRY56

Static characteristics (Tamb = 25 °C)

Peak point current

atVs = 10V;flg = 10 kQ
Valley point current

atVs = 10 V, Rg = 10 kQ
Peak point current

atVs = 10V;flg = 100 kQ
Valley point current

atVs = 10V;fl
g
= 100 kQ

Forward voltage (7A = 100 mA) VF
Cutoff current gate terminal

anode (Vs = 70 V; IK = 0)

Cutoff current gate terminal

cathode (Vs = 70 V; VAK = 0)

Offset voltage

BRY 56 A BRY 56 B BRY 56 C

h <220 180 to 1100 900 to 5000 nA

4/ £2 £10 £50 |j.A

h £2 £2 £2 nA

4/ £5 £5 £5 HA

Vf £1.4 £1.4 £1.4 V

AsAO £10 £10 £10 nA

Asks £100 £100 £100 nA
VT VP-VS - - V

Total perm, power dissipation

versus temperature

n>V» Ptot = t (Tamb)

300

A>thA=0,20 K/mW

£l .n?«;k/mtt/

200

100

50 100 150 200°C

*" 'amb

20

Peak output voltage
Vqp = f (V); parameter = C

10

C=200nF.

-Dllnl-

•10nF

InF

1

|

1 1

20 40 V

-*. V
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BRY56

PMk point currant /p
= f (Vs)

pA 7amb = 25°C

i*jl=1KQ

lOKft

: OOKQ :

1MQ

Poak point current /„ = f (ramb)

Ilk VS =10V

10
1

vf JU1KQ

-10Kfl

• 100KG

"* MW

10 20 30V

-fs

-50 50 100'C

» r
amb

^
Valley point current Iv = f (T«r*A

VS = 10V

10
2

*g=1Kft

-10Kfl
—

-100Kfi

-IMG

-50 50 100—»'amb

vK

Valley point current Iv = f (Vs)

ramb = 25°C

itf

^/ n
1

1 ]K a

10UKS2

ii4fi

10 20 30 V

-V
s
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BRY56

®~T

_ R,R2
R
9--R^rJ

vs =.
R,+ R2

hm

($-1.

hOKS

1.

V

01

Vs

ffwrt voltage Vy

10 V
= f(W

2

^T

1

1,5

1 Ra -1MP

0,5
1(WKJ? ^ujkr

-50 50 100»C

^-'amb
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BRY56

Rise time of output voltage at V = 20 V, C = 1 nF: tr ^ 80 ns
Peak value of output Voltage at V = 20 V, C = 0.2 nF: VQp ^ 6 V

r_
Q 510k 16k n

200 fl
ij »>(i

~*1 'r f-

Test circuit
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PNP Silicon Planar Transistor BSS63

BSS 63 is an epitaxial PNP silicon planar transistor in TO 236 plastic package (23 A 3
DIN 41869) intended for AF applications in thin and thick film circuits of medium
performance.

The transistor is marked with the code letters "BM".

Type Mark Ordering code

BSS 63 BM Q62702-S401

1± 0,051 ±0,05

*
0,1* ±0,03

"3-0,15

01*0,015

ST

«-" (SI

t r
0,1.0,25

1.2-0,3^

Approx. weight 0.02 g Dimensions in mm

Maximum ratings (7amb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Collector peak current (t< 1 ms)
Base peak current (t < 1 ms)
Junction temperature

Storage temperature range

Total power dissipation (Tsb = 50 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back 1 '

~VcEO 100 V
~VcBO 110 V
-Vebo 6 V
~k 100 mA
~^CM 200 mA
~^BM 100 mA
7j 150 °C

^stg -55 to +125 °C

''tot 200 mW

^thJA <620 K/W
KthJSB - 500 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm2 area
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BSS63

Static characteristics (7~
amb = 25 °C)

Collector-emitter breakdown voltage

Kc=10mA)
Emitter-base breakdown voltage

(/E = 10jxA)

Collector-base breakdown voltage

(-/c =10*iA)
Collector-emitter saturation voltage

(-/c = 25 mA; -IB = 2.5 mA)
Collector-emitter saturation voltage

(-/c = 75 mA; -7B = 7.5 mA)
Collector cutoff current

H/CE =110V;Tamb = 70 o
C)

Collector cutoff current

(-VCE = 1 00 V; fiBE = 1 kQ)

Emitter cutoff current

{-VBE = 6 V)

DC current gain

(-Vce = 5 V; -Ic = 1 mA)
(-Vce = 5 v ;

-7c = 20 mA)

-^(BR)CEO >100 V

-V(BR)EBO >6 V

-V(BR)CB0 >110 V

-^CEsat <0.25 V

-VcEsat <0.9 V

-^ces <10 HA

-^cer <10 HA

^EBO <10 HA

r»FE

"fe

>30
>30

-

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-/c = 25 mA; -VCe = 5 V; f = 35 MHz) >50 I MHz
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BSS63

mW

Total perm, power dissipation

versus temperature

Plot
= f (Tsmb)

''tot

A

200

100

n

100 200 °C

""Tamb

Perm, pulse load
'*** = f ( t)

D = parameter
***

Collector cutoff current

versus temperature Iqbo = ' iTamb)

nAVCB = 100V

DC current /ife = f tfc)

VcE = 5V;Tamb = 25°C

^CBO

A

m
1

10°

10"

m"2

50 100 150 °C

*" ?amb
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BSS63

Collector-base capacitance
pF Ccb = /(VCbo)

Transition frequency fj = f (/c)

MHz VCE = 5 V; f = 35 MHz; 7amb = 25 °C

A

5 — »r

vu

50

20 V 10
2 mA

-Vn +-h
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NPN Silicon Planar Transistor BSS64

BSS 64 is an epitaxial NPN silicon planar transistor in TO 236 plastic package (23 A 3

DIN 41869) intended for AF applications in thin and thick film circuits of medium
performance.

The transistor is marked with the code letters "AM".

Type Mark Ordering code

BSS 64 AM Q62702-S394

1*0,05 1*0,05

4lLi b

*
0,4 10,03

'3-0,15"

0,1 i0,015

i

rr cm

C-i- ^
0,1.0,25

1.2-0,3?"

Approx. weight 0.02 g Dimensions in mm

Maximum ratings (Tamb - 25 °C)

Collector-emitter voltage Vceo 80 V
Collector-base voltage VCBO 120 V
Emitter-base voltage Vebo 5 V
Collector current h 100 mA
Collector peak current (t < 1 ms) A:m 250 mA
Base peak current (r < 1 ms) hu 100 mA
Junction temperature T, 150 °C

Storage temperature range ^stg -55 to +125 °C

Total power dissipation (Tsb = 50 °C) Ptot 200 mW

Thermal resistance

Junction to ambient air flthJA <620 K/W
Junction to substrate back 1 * "thJSB <500 K/W

1) Ceramic substrate 0.7 mm; 2.5 cm2 area

828



BSS64

Static characteristics (Tamb = 25 C
C)

Collector-emitter breakdown voltage

(/c = 4 mA)
Emitter-base breakdown voltage

(7E = 100^A)
Collector-base breakdown voltage

(7c =100nA)
Collector-emitter saturation voltage

(7C = 4 mA; 7B = 400 nA)

Collector-emitter saturation voltage

(7C = 50 mA; 7B = 1 5 mA)
Collector cutoff current

(VCE = 80V;Tamb = 70 C)

Emitter cutoff current

(VEB = 4V)
DC current gain

(VCE = 1 V; 7C = 1 mA)
(VCE = 1 V; 7C = 4 mA)
(VCe= 1 V;7C = 10 mA)
(VCE = 1 V; 7C = 20 mA)

V(BR)CE0 >80 V

V(BR)EB0 >5 V

V(BR)CB0 >120 V

VicEsat <0.7 V

VcEsat <3 V

^ces <20 |jA

^EBO <200 nA

r»FE

r»FE

»FE

»FE

60
80(>20)
82
55

-

Dynamic characteristics (Tarnb = 25 °C)

Transition frequency

(/c = 4 mA; VCE = 1 V; f = 35 MHz) >50 MHz
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BSS64

mW

Total perm, power dissipation

versus temperature

Ptot
=

' (7"amb)

200

100

n

100 200 °C

*-7amb

Perm, pulse load fttusB _ ...

R^si"

"

f (t)

D = parameter

10"7 10"
6

10"
5

10* 10"
3

10
2

10"
1

10°!

*-t

Collector cutoff current
nA versus temperature /CB0 = f (Tamb)

A

10
1

10°

10"
1

m"
2

50 100 150 °C

*
7"amb

DC current gain hn = f (/c )

VCE = 5V;ramb = 25°C

100

TT I ]TJI w
:J| ||/'ff\W
ll I l+.jlLjyi

I

' y h

1/ |jl,

i Vici
ifflr t

i 1 iiji ^ Hi
JJrf 1

I
j

Ilj 1 L ill ll
10" z 10~ 1 10° 10

1
10

2 mA
- Ic
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BSS64

Collector-base capacitance

pF Ccb = f (Vcbo)

10

Ccb

A

5

—

,

Transition frequency fT = f (Ic )

MHz VCE = 5 V; f = 35 MHz; Tamb = 25 °C

uu

50

20 V 10' 1 10" 10
1

10
2 mA

»/c
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NPN Silicon Planar Transistors BSS79
BSS81

BSS 79 and BSS 81 are epitaxial NPN silicon planar transistors in TO 236 plastic package
(23 A 3 DIN 41 869).

These transistors are particularly suitable for fast switching and general AF applications of

medium performance for use in thin and thick film circuits. The transistors are marked
with the following code letters:

Type Mark Ordering code

BSS 792) Q62702-S421
BSS 79 B CE Q62702-S403
BSS 79 C CF Q62702-S402
BSS 81 2) Q62702-S422
BSS 81 B CD Q62702-S420
BSS 81 C CG Q62702-S419

1*0,05 1*0,05

0,4*0,03

—3-o.lB^
p

0,1*0,015

Approx. weight 0.02 g

l,UJffi

1.Z-0.35

Dimensions in mm

Maximum ratings (Tamb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tsb = 60 °C)

Thermal resistance

Junction to ambient air

Junction to substrate back1)

BSS 79 BSS 81

^CEO 40 35 V
VicBO 75 75 V
Vebo 6 6 V
'c 800 800 mA
'b 100 100 mA
T, 150 150 °C

7~stg
-55 to +125 °C

Ptot 350 350 mW

ftthJA

ftthJSB

<360
<260

<360
<260

K/W
K/W

1

)

Ceramic substrate 0.7 mm; 2.5 cm' area.

2) In case of orders without an exact indication of the current amplification wanted, a transistor will be delivered
of that current amplification group available at stock.
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BSS79
BSS81

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

(Ic =10jiA)
Collector-emitter breakdown voltage

(7c =10mA)
Emitter-base breakdown voltage

(7E = 10^A)
Collector-emitter saturation voltage

(IB = 1 5 mA; Ic = 1 50 mA)
(/B = 50 mA; Jc = 500 mA)
Emitter cutoff current

(VBE = 3 V)

Collector cutoff current

(VCB = 60 V)

(\ZCB = 60V;Tamb =150°C)
DC current gain

(Ic = 1 50 mA; VCe = 1 ° v> 9rouP B:

(Ic = 1 50 mA; VCe = 1 V) group C;

Dynamic characteristics (7"
amb

= 25 °C)

Transition frequency

(VCE = 20 V; /c = 20 mA; f = 1 00 MHz)
Collector capacitance

(VCB = 10V;f = 1 MHz)
Switching times:

(Vqc ~ 30 V; Iq = 1 50 mA; 7B1 approx 7B2

approx 1 5 mA)
Delay time

Rise time

Storage time

Fall time

BSS79 BSS81

V(BR)CB0 >75 >75 V

^(BR)CEO >40 >35 V

V(BR)EB0 >6 >6 V

VcEsat

VcEsat

<0.3
<1.0

<0.3
<1.0

V
V

^EBO 10 10 nA

^CBO

^CBO

<10
<10

<10
<10

nA
^A

hFE

r>FE

40 to 120
1 00 to 300 :

h >250 >250 MHz

CcBO <8 <8 pF

»d <10 <10 ns

*r
<10 <10 ns

ts <225 <225 ns

tt <60 <60 ns

Test circuit for switching times

30V

9,9 V

--=•—M,5V

OSC:

R>100k
C<12pF
A
r
< 5ns

Osc.:

R >100k
C <12pF
f
r
< 5 ns
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BSS79
BSS81

Total perm, power dissipation
versus temperature

mWPtot = MT)
400

•tot

A

300

200

100

*thJfl k#th SR

\
\

A
\̂ k

N
50 100 150 °C

Perm, pulse load rtmsB _ ,

D = parameter

10"7 10'
6

10
s

10"
4

10"
3

10"
2

10
1

10° s

m-t

DC current gain hFE = f (7C )

^CE = 1V.VcE = 10V;ramb = 25°C

>>FE

10
1

i nun
1' 1 \/
"Lb— ' »

"CE-

i i

||||||175°(

25°C

:;

rv--- F$ ! - :

"
III

" 5b °
L ^ i"

iiiuu--: :: A

10
1

10
2

10
3 mA

Saturation voltages

. ^BEsat = fUd VtEsat = f Uc)
n>AftFE -iO;7-imb -25 8C

10

'
/'

/ \l \E— —
I

/

/

I

...

0,2 0,4 0,6 0,8 1,0 1,2 V

*~ ^BEsot' ^CEsat
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BSS79
BSS81

Turn-on time Jo„ = f (/c)

'•fe = 10; ramb = 25 °C; Vfcc = 30 V
ns VBE = parameter

10
3

k

I 1 1 1] ]

f
t

T

1'rr
= 30

J

r
E-10

fr

vK - 5VH
1

^'
|

Vk-2V t
t

h\ yd t

i r

t

ii /
1

I

mi
'be-C

Hill

V '

10
u

10
1

10
2 10* mA

Storage time ts = f (/c )

Fall time ff
= f (/c); Tmb = 25X

ns
«a3

k

-N^
SS^AFE.-10

tf
s

= = - If^iV

J-10 \

10
1 10* mA

+~h

Transition frequency fy = f Cc)

MH2 VcE = 20V.ramb = 25°C
Collector-base capacitance

pf CcB = MVtB);T"amb = 25X

IU

10
2

ifli

10
1

10
2 mA

—-h

i

IU

1

T
t

T

t

10
1

1

T
T
t

t

J

m°

10 10 10 10 V
*- Vra
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PNP Silicon Planar Transistors BSS80
BSS82

BSS 80 and BSS 82 are epitaxial PNP silicon planar transistors in TO 236 plastic package

(23 A 3 DIN 41 869).

These transistors are particularly suitable for fast switching and general AF applications

of medium performance for use in thin and thick film circuits. The transistors are marked

with the following code letters.

Type Mark Ordering code

BSS 801 ) Q62702-S424
BSS 80 B CH Q62702-S398
BSS 80 C CJ Q62702-S399
BSS 82D Q62702-S423
BSS 82 B CL Q62702-S409
BSS 82 C CM Q62702-S408

1*0,051+0,05

0,4 i 0,03

-3. 0,15"

0,1 ±0.015

if -**£-

^ <r

|0,1..0,25

1,2-0,35

Approx. weight 0.02 g Dimensions in mm

Maximum ratings (7"amb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (TSB = 60 °C)

BSS 80 BSS 82

"VicEO 40 60 V
""VCBO 60 60 V
~^EBO 5 5 V
~h 800 800 mA
-Ib 100 100 mA
T; 150 150 °C

^stg -55 to +125 -55 to +125 °C

Ptot 350 350 mW

Thermal resistance

Junction to ambient air ftthJA <360 <360 K/W
Junction to substrate back ftthJSB <260 <260 K/W

1) In case of orders without an exact indication of the current amplification wanted, a transistor will be delivered
of that current amplification group available at stock.
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BSS80
BSS82

Static characteristics (7~amb = 25 °C)

Collector-base breakdown voltage

(-/c =10jiA)
Collector-emitter breakdown voltage

(-/c =10mA)
Emitter-base breakdown voltage

<Je = 10jiA)

Collector-emitter saturation voltage

(-/B = 1 5 mA; -Ic = 1 50 mA)
(-/B = 50 mA; -Ic = 500 mA)
Emitter cutoff current

(-Vbe = 3 V)

Collector cutoff current

[-Vcb = 50 V)

(_VCB = 50V);7amb = 150°C)

DC current gain

(-/c = 1 50 mA; -\ZCe = 1 V) group B:

(-Jc = 1 50 mA; -VCE = 10 V) group C:

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-Vce = 20 V; -Ic = 50 mA; f = 1 00 MHz)
Collector capacitance

(Vcb = 10V;f = 1 MHz)
Switching times:

(VCc = 30 V; Ic = 1 50 mA; 7B 1 approx. 7B2

approx. 1 5 mA)
Delay time

Rise time

Storage time

Fall time

BSS80 BSS82

-^(BR)CB0 >60 >60 V

-V(BR)CE0 >40 >60 V

-V(BR)EB0 >5 >5 V

-VcEsat

-^CEsat

<0.4

<1.6
<0.4
<1.6

V
V

~^EBO <10 <10 nA

-^CBO

-^CBO

<10
<10

<10
<10

nA
p.A

40 to 120
100 to 300

40 to 120
100 to 300

-

h >200 >200 MHz

CcBO <8 <8 PF

td <10 <10 ns

tf <40 <40 ns

ts <80 <80 ns

tf <30 <30 ns

Test circuit for switching time

-30V

200 ns
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BSS80
BSS82

Total perm, power dissipation

versus temperature
mW Pw = f(T)

400

300

200

100

R thJA k*th SR

\
\

\

>̂ i

*

\
50 100 150 °C

** 'amh: Tea

Pf

Collector-base capacitance
CCB = MVcB);Tamb = 25°C

CCB

k

10
1

10" v

DC current gain hFE = f (7C )

VcE = 1V,VtE = 10V;7-amb = 25°C

k

—hftttfi

—

Trfnii "M
Ell

l/CE=10V|

I/CE=1V

175°c||||

^'»'f[Tj „

Jifj+jy „ yV \

Tlifi^SIIl
-

^ Tfff

\

«JlS ^

.•."-4]||-55 c||||| V
\jJJJ

\

k

\\\\\

]

\

10
'

10
u

10 10 10 mA

*-/r

Saturation voltages

Vb&* = M/c). VfcEsat = Mfc)

^FE = 10;ramb = 25°C

—

>^CE

/
'be

1

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 V

**" ^BEsatr VCEsat
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BSS80
BSS82

Turn-on time fon = f(Ic)

/tfe = 10, ramb = 25 °C, Vfcc
= 30 V

VBE = parameter

10
3

III!!

1 III 1

1 |ll|

Vbe-OV^cc-IOV.-J.

"B E=^UV ;"cC=JOV"T

/•

d
vW \

\

In
\ '

v\ k T

51 \\ \ T

^ \
y\sl T

\ t

\

k NJJ •
''

-*''
1

10
1

10
2

10
3
mA

Storage time ts = f Uc)

Tamb = 25 °C

10
1

-ff
tf

tf
Tf

tf

t

JT

IFE-JIO ^ ^? r:
'

I

A f i\\
-tj\-

Ve-20

S-.l-

nO 1n 110" 10' 10' 10
3
mA2 ia3;

-/r

Fall time tf
= f (/c)

Vcc = 30 V; /iFE = parameter

T
T

Vrr =30V I

T

R ;=20

2
h
FE :=10 V \

\
\

V T

T

\ T

*"""'
I

3

...

10° 10
1

10
2

10
3 mA

-h

MHz
is?

Transition frequency fT = t Uc)
VCE = 20V;Tamb = 25°C

~ I

'

T
T

J
t

t

T
T
T

1

10"1
10° 10

1

10
2 mA
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PNP Silicon Planar Transistors BSV15
BSV16
BSV17

BSV 15, BSV 16 and BSV 17 are epitaxial PNP silicon planar transistors in TO 39 case

(5 C 3 DIN 41 873). The collector is electrically connected to the case. The transistors are

particularly suitable for use in AF amplifiers and for AF switching applications.

Type Ordering code

BSV15 1 > Q62702-S425
BSV 1 5-6 Q62702-S207
BSV 15-10 Q62702-S208
BSV 15-1

6

Q62702-S209
BSV16 1 > Q62702-S426
BSV 1 6-6 Q62702-S210
BSV 16-10 Q62702-S211
BSV 16-1

6

Q62702-S212
BSV17 1 > Q62702-S427
BSV 1 7-6 Q62702-S213
BSV 17-10 Q62702-S214

-H5*1-H 56-0,4

C E B

Approx. weight 1 .5 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

BSV 15 BSV 16 BSV 17

~VcEO 40 60 80 V
~VCES 40 60 80 V
~Vebo 5 5 5 V
-'c 1 1 1 A
-h 0.2 0.2 0.2 A
Tj 200 200 200 °C

^stg -65 to +200 °C

Ptot 5 5 5 W

fithJA

fyhJC

^200
^35

^ 200
^35

^200
^35

K/W
K/W

1) In case of orders without an exact indication of the current amplification wanted, a transistor will be delivered of

that current amplification group available at stock.
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BSV15
BSV16
BSV17

Static characteristics (Tamb = 25 °C)

The transistors BSV 1 5, BSV 1 6 and BSV 1 7 are grouped according to the DC current

gain at - Iq = 100 mA and marked with figures of the DIN R 5 standard series. At a

voltage of Vce = 1 V the following values apply:

Type BSV 15

BSV 16
BSV 17

BSV 15
BSV 16
BSV 17

BSV 15
BSV 16

BSV 15
BSV 16
BSV 17

/iFE group 6 10 16

mA
hFE hFE

Ic/h

nFE Vbe
V

0.1

100
500

44(>15)
63 (40 to 100)

40(>20)

75(>20)
1 00 (63 to 1 60)

55 (>25)

120(>30)
160 (100 to 250)

85(>35)
<1
0.85 (0.7 to 1 .4)

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(-/c = 500 mA; IB = 25 mA)
Collector cutoff current

(-VCE = 40 V)

Collector cutoff current

(_VCE = 40V;Tamb =150°C)
Collector cutoff current

(-Vce = 60 V)

Collector cutoff current

(-VCE = 60V;Tamb =150°C)
Collector cutoff current

(-VCE = 80 V)

Collector cutoff current

(-VCE = 80V;Tamb = 150 C)

Emitter cutoff current (-VEb = 4 V)

Collector cutoff current (-Vce = 40 V;

-VBE = 0.2V;Tamb =100
o
C)

Collector cutoff current (-Vce = 60 V;

-VBE = 0.2V;ramb =100 C)

Collector cutoff current (-VCe = 80 V;

-VBE = 0.2 V; 7amb = 100°C)

Collector-emitter reverse voltage

(-/Ce = 50 mA; v = 200 \is; 1%)

Collector-emitter voltage

(-/CE = 10jiA)

Emitter-base reverse voltage

Mebo = 10hA)

BSV 15 BSV 16 BSV 17

-VcEsat <1 <1 <1

~7CES <100 - -

-^CES <50 - -

~^CES
- <100 -

-^CES
- <50 -

-JcES - - <100

-^CES

~^EBO <50 <50
<50
<50

~^CEX <50 - -

-^CEX - <50 -

^CEX
- - <50

-VcEO >40 >60 >80

-VcES >40 >60 >90

-Vebo >5 >5 >5

V

nA

HA

nA

pA

nA

V*
nA

nA

\iA

\iA

V

V

V
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BSV15
BSV16
BSV17

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(/c = 50 mA; VCe = 1 V, f = 20 MHz)
Collector-base capacitance

(Vcbo = 10 V; I£ = 0; f = 1 MHz)
Emitter-base capacitance

(Vebo = 0.5 V; /c = 0; f = 1 MHz)
Small-signal current gain

(/c = 1 mA; VCE = 5 V; f = 1 kHz)

Switching times:

Turn-on time

(Ic = 100 mA; 7bi approx. -IB2 approx.5 mA) t
(

Storage time

(Ic = 100 mA; I&-\ approx. -7B2 approx.5 mA) t.

Fall time

{Ic = 100 mA; 7B i approx. -IB2 approx.5 mA) U

BSV15
BSV16 BSV17

h >50 >50 MHz

CcBO 20(<30) 15(<25) PF

Cebo 180 180 PF

hie >20 >20 -

*on <500 <500 ns

ts <500 <500 ns

U <150 <150 ns
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BSV15
BSV16
BSV17

Test circuit for switching times
Test circuit for Ic = 1 00 mA

10J1SBC

/r<l5ns8c

jj-<15nsec

fi=50Q

^5V(I/BB ; -20V%;

f
r
<l5nsec

Total perm, power dissipation

versus temperature
ptot

=
f (T): Vrc~ parameter

W ., BSV15

5

-%£

%

13 \ V

?nv

-30 V

M)V

\ p..
MIIJl

R
HJA

100 zoo°c

Total perm, power dissipation

versus temperature

Ptot = f (T); Vce = parameter

W
"CES

Tut

BSV16

2fl\ \

?SV

anv

i+nv——
-50V

60\ r

\ 7tia

R
HJA

Total perm, power dissipation

versus temperature

Ptot = f (T); Vfce = parameter

W
Ifos

%

BSV17

?n\

?")V

30V

WIV

60V

RflV

V ?
tn3c

. /?
hJA

100 200°C 100 Z00°C
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BSV15
BSV16
BSV17

Permissible pulse load

J(_ 'thjc
= f ft).

- v = parameter

W BSV 15, BSV16, BSV17
10

2

TO"
6 10"5 10'^ 10"3 10"

z 10"1 10°5

10
3

DC current gain /jfe = f Uc)

-Vce = 1 V; T"amb = parameter

BSV 15-6. BSV 16-6. BSV 17-6

I M2-

:w

W
mn°ni

_..

^ZB
-TIHUPo

-60
o
i!J "

r* \
^."

llll

^
«

10
_1

10° 10
1

10
2

10
3mA

DC current gain hFE = f Uc)
-VEC = 1 V; ramb = parameter

BSV15-10. BSV 16-10. BSV 17-10

%

10°

-=t
::

It

nio^ i! = -
jUj

^W\
P'

—
Hi ^r

'ill

!,

-"
i

—Average values

—Scanering limit at lamb
=^"C

n
tt t

1
1

J
10~1 10° 10

1
10

z
10

3 mA

DC current gain hFE = f (/c )

-VCe = 1 V; 7amb = parameter

BSV 15-16, BSV 16-16

-
Urffi
±t
tt

tt

B -
— w

ii —-- 4

PC

--bO
? —. + *-\

1 .

°c m rfK
Jf - v F

^: \lt

£- _

1toerage values

s°r

It I II

tt tt tt

| II

J 1

10"1 10° 10
1 10* tfmA

*-Ir.
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BSV15
BSV16

Permissible operating range
A; = '(V

,

CE);rcase = 60 ,,C

5 10

BSV15

F^
\x

--'l V
i

^ v
ms

^0.2+-
-^
^ *s \ VsO s0,3-"
^ YE3s^::

\ ,\ 3^t-V>
s £Jx^

YtK^
s==V^IDOzh

case=6 IT,
^7

v DC;
N
;:^ s

'

^v -->
, \l \

\

5 10
d
V

Permissible operating range

/c = MVCe); ^case = 125 °C

A BSV15
10'

\\
Vn<>^^d

ms

X 0,1-1—

sS5^=^:::
^ , If^\ X.

\ \/\. ^s

f \100^-
\ Is | V

^DG\"
-^ ^

' case = 125 °C V
I

10
J

5 10 5 lO^V

*^CE

Permissible operating range

k = MVCE); Tease = 60 °C

BSV16

5 10
ZV

Permissible operating range
/C = MVCE); (Tease = 1 25 °C)

10
u

BSV16

'

1

\

'

N
4\
^X

1 x
>

X
I

ms

nnai

^V \.

siw

^\\\Ti si-

^3
N

sj
i

W x n^

s10 -

s
'case- icu u

!X s|UI

-DC

s

|_L !!

i

10
1

5 lO^V

The permissible operating ranges apply to single pulses ( v = O). For pulse sequences the power dissipation has to be

reduced in accordance with the diagram "permissible pulse load".
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BSV15
BSV16
BSV17

Permissible operating range
/C = MVCE); Tease = 60°C

A BSV17

Permissible operating range

/c = MVcE);TcaSe = 125°C
BSV17

Collector current Ic = f (VBe)
-VCe = 1 V; Tamj, = parameter

mA BSV15, BSV16, BSV17

E2- 100 v t_ /-ou L-

1 ,*-

// ^
// ,

'

/// /L

'

/I

/ if i

r
—

n fl

itw
f /

-

—Average values

— —Scattering limit

:

j

1

LI.
/

Output characteristics 7c ~ ' (Vce)

-7b = parameter

rM BSV15. BSV16. BSV17
1000

500

50 mA ' "Wmh ^ -40 mA
/ -35 mA
(/ -3flmA

i

25 mA

20 mA
|

15 mA
i

UmA

8 mA
=1

SmA-
__!

4mA

2mA

-/
B
-1mA"

0.5 1,0 1,5V 3V
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-k

Collector-emitter saturation voltage

"VcEsat = MA*
/»FE = 20, Tamb = parameter

mA BSV 15, BSV16. BSV17
10

3

101

10^

~.ar\on~^
£S°C3
00° ;
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/ / f
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/ f '
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±
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glimi atTamb- 25
?
C1 - -Sc

i

1

T
I

BSV15
BSV16
BSV17

-k

Base-emitter saturation voltage

-VBEsat = M/c);
hjrg = 20; 7amb = parameter

mA BSV15. BSV 16, BSV 17
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3
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10°

5
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—
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*" "^CEsat
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Collector cutoff current versus

temperature /Cbo = ' (T'amb)
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-Vcb = 60V BSV 16

™-vbB = 80V BSV 17
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NPN Transistor for Switching Applications BSV65

BSV 65 is an epitaxial NPN silicon planar switching transistor in TO 236 plastic package

(23 A 3 DIN 41 869) designed for use in thick and thin film circuits.

It is particularly suitable for logic applications at the high packing density of microelectronic

circuits and for hybrid units.

The type BSV 65 is marked with the code letter "F". The adjacent code letters A and B

identify the DC current gain group. The transistor is also available upon request with changed

terminal sequence (emitter and base terminal interchanged) under the designation BSV 65 R

(mark "FY" and "FZ").

Type Mark Ordering code

BSV 652) Q62702-S355
BSV 65 A FA Q62702-S347
BSV 65 B FB Q62702-S348
BSV 65 R2) Q62702-S428
BSV 65 RA FY Q62702-S407
BSV 65 RB FZ Q62702-S406

1*0,051 ±0,05

0,4±o,o3

"3-0,15

0,1*0,015

rrt lq.

3f
0,1.0,25

1,2-o,3T

Approx. weight 0.02 g Dimensions in mm

Maximum ratings (7"amb = 25 °C)

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 45 °C)

on glass substrate (7x7x1 mm)

VCEO

VCBO

^EBO

h
h

Tstg

15

20
5

150
30
150
-55 to +125

150 1 >

V
V
V
mA
mA
°C

°C

mW

Thermal resistance

Junction to ambient air if mounted on

Glass substrate (7x7x1 mm)
Ceramic substrate (30 x 12 x 1 mm)
Glass-fiber substrate (30 x 12 x 1.5)

ftthJA ^700 K/W
RthJA ^450 K/W
ftthJA ^450 K/W

Tjmax 7"amb
is determined by the actual thermal resistance which1) The permissible total power dissipation . perm R

depends on the installation. "thJA

2) In case of orders without an exact indication of the current amplification wanted, a transistor will be delivered

of that current amplification group available at stock.
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BSV65

Static characteristics (Tamb = 25 °C)

DC current gain

(Vce = 0.35 V; Ic = 1 mA) group A (FA)

(Vce = 0.35 V; Ic = 1 mA) group B (FB)

Collector-emitter saturation voltage

(Ic = 1 mA; /B = 1 mA)
Base-emitter-saturation voltage

(/c = 1 mA; IB = 1 mA)
Collector cutoff current (Vcbo = 1 5 V)

(VCBo=15V,Tamb =125°C)
Collector-emitter breakdown voltage

(/ceo= 10 mA)
Collector-base breakdown voltage (Iqbo = 1 nA)
Emitter-base breakdown voltage (/ebo

= 1 |jA)

Dynamic characteristics (7~amb = 25 °C)

Transition frequency

(Vce = 1 V; Ic = 1 mA; f = 1 00 MHz)
Collector-base capacitance (Vcbo = 5 V)

Switching times (Iq = 10 mA; /bi
= 3 mA;

-IB2 = 1 -5 mA; RL = 270 Q)

Storage time (Ic = /B 1 = 10 mA; Rcc = 1 k^)

/»FE

»FE

40 to 300
75 to 300 -

VcEsat <0.3 V

^BEsat

Icbo

^CBO

<0.9

<500
<30

V
nA
nA

V(BR)CE0

V(BR)CBO

V(BR)EBO

>15
>20
>5

V
V
V

h >280 MHz
Ccbo <5 PF

'on <20 ns

*off <40 ns

U <20 ns

Test circuit for turn-on and turn-off time measurements

>3Q0ns 220Q

/?r 3,3k
•

—C-

f
y?

g
=502 J~W™ M50Q R

z \
bk

0,1{lF

HI-

Duty cycle <2%

i_r

I^bb-4=i =rW

50Q

Sampling-Osc.

50Q

H;C
-td v-4^ t51^
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BSV65

Test circuit for storage time measurement ts

>300ns „„ r
—

~*1 F~ l/r=-10V
QW 500Q

\}o H
i

czb-e
tf
g
=50Q 1 1

/
r
<1ns 56Q 500Q

i/RR=11V- d=1jiF

Duty cycle < 2%

890Q W|iF ikQ

Sampling-Osc.

50 Q

K»-wv- njjtF

Total perm, power dissipation

versus temperature

ZOO

% 150

100

! I I I ! I I I I I I

1 = Glass substrate 7x7x1 mm
~2 - Ceramic substrate 30x12x1 mm
— 3 = Glass-fiber substrate 30x12x1.5 mm

\ Z.3

\

>\

v\A
1

100 150 °C

»FE

DC current gain hFE = f (/c)

Vce = 1 V; Tamb = parameter
(common emitter configuration)

10"1

I

I

1 1 Hill

..100°C _

25°

-I
mi
-50°

I

10
2

10'mA
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BSV65

Output characteristics Ic = f (VCE )

/b = parameter

ItlA (common emitter configuration)

150

100

2,4

-2, 3—-1 ,8

KI6

A

10

,8-

i
—

=0,4

,-0J mA^/

Output characteristics Ic = f (Vce)

/b = parameter

(fl^
(common emitter configuration)

20

20V 20V

Collector-emitter saturation voltage

VfcB-t-M/c).

mA "fe = 1°; T"amb = parameter

10'"

-50°

i i

\ i

IT
\
'

Base-emitter saturation voltage
VBEsat = M/C >.

mA /»fe = 10; Tamb = parameter

10
3

5

10
1

/ /
zluirufZDj /-bU L

- —/

;

1

i

0,1 0,2 0,3 0,4 0,5 V

*"
^CE sat

0,5 1,0 1,5 V

*~ hi sat
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BSV65

Collector-base capacitance

Ccbo = f (W;bo)

"Hi ~~Ht 44

tt

ttj tt

It

It

L"cBci^r.Rn)

C'CBO(5V

tf
tt

tt

|

5 10" 5 10
1

5 1(TV

Collector cutoff current versus

temperature Icbo = f (7"amb);

nA Vcbo = 25V

10
s

'CBO

4 10*

10
1

/
/

—/
/

/
/

~4

/
•

100 200°C

'amb

Collector current Ic = 1 (Vbe)

VCE = 1 V

Ul/\
(common emitter configuration)

10
3

Transition frequency tj = f ik)
VCE = 10 V; f = 100 MHz; Tamb = 25 °C

ii
1Q

2

5

10
1

5

10°

5

-10 rcf''5/-50

i
/

/

0,4 0,8

MHZ

fT 5

A

4

3

2

10° 5 10
1

5 10
2
mA

^/
C
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NPN Silicon Planar Transistors BSX45
BSX46
BSX47

BSX 45, BSX 46, and BSX 47 are epitaxial NPN silicon planar transistors in TO 39 case

(5 C 3 DIN 41 873). Their collectors are electrically connected to their cases. The transistors

are particularly suitable for AF amplifiers and AF switching applications up to 1 A.

Type Ordering code

BSX45 1 > Q60218-X45
BSX 45-6 Q60218-X45-V6
BSX 45-10 Q60218-X45-V10
BSX 45-1

6

Q60218-X45-V16
BSX46 1 > Q60218-X46
BSX 46-6 Q60218-X46-V6
BSX 46- 10 Q60218-X46-V10
BSX 46-1

6

Q60218-X46-V16
BSX47 1 > Q60218-X47
BSX 47-6 Q60218-X47-V6
BSX 47- 10 Q60218-X47-V10

2L
C E B

(-1^5 *1-

bj
56-0,4

J
Approx. weight 1.5 g Dimensions in mm

BSX 45 BSX 46 BSX 47

VCEO 40 60 80 V
VCES 80 100 120 V
Vebo 7 7 7 V
h 1 1 1 A
h 0.2 0.2 0.2 A
Tj 200 200 200 °C

^stg -65 to +200 °C

Ptot 5 5 5 W

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase £ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

Static characteristics (Tamb = 25 °C)

Transistors BSX 45, BSX 46, and BSX 47 are grouped according to their DC current gain

/?FE at Ic = 100 mA and Vce = 1 V. The different groups are marked by figures of the

DIN-R 5 standard series.

ftthJA £200 £200 £200 K/W
RthJC £35 £35 £35 K/W

Type BSX 45
BSX 46
BSX 47

BSX 45
BSX 46
BSX 47

BSX 45
BSX 46

BSX 45
BSX 46
BSX 47

hFE group 6 10 16

mA
»FE

Idh Idh
riFE

Idh
Vbe
V

0.1

100
500
1000

28(>10)
63 (40 to 100)

25(>15)
15

40 (> 1 5)

100 (63 to 160)

40 (> 25)

20

90 (> 25)

160 (100 to 250)

60 (> 35)

30

<1
0.75 to 1.5

1.3 (< 2)

1) In case of orders without an exact indication of the current amplification wanted, a transistor will be delivered

of that current amplification group available at stock.
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BSX45
BSX46
BSX47

Static characteristics (Tamb = 25 °C)

Collector-emitter saturation voltage

(/c = 1A;/)fe=10)
Collector-emitter saturation voltage

(7C = 0.5 A; r>FE = 20)

Collector cutoff current

(VCes = 60V)
Collector cutoff current

(VcES = 60V;7amb = 150°C)
Collector cutoff current

(VCes = 80V)
Collector cutoff current

(VCEs = 80 V; Tamb =150°C)
Collector cutoff current

(Vce = 60 V; VBe = 0.2 V;

Tamb=100°C)
Collector cutoff current

(Vce = 80 V; VBe = 0.2 V;

Tamb=100°C)
Emitter cutoff current

(Vebo = 5 V>

Collector-emitter breakdown
voltage (7CE

= 50 mA;
pulse length = 200 us;

duty cycle 1 %)
Collector-emitter breakdown
voltage (7CES = lOO^A)
Emitter-base breakdown
voltage (7EB0

= 1 °0 \xA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 50 mA; VCe = 1 V;

f = 20 MHz) fT

Collector-base capacitance

(Vcbo= 10V;f= 1 MHz)
Emitter-base capacitance

(Vebo = 0.5 V; f = 1 MHz)
Noise figure

(7C = 100 ^A; VCe = 10 V;

f = 1 kHz; Af = 200 Hz;

Rg
= 1 kQ)

Switching times

7C = 100 mA;
7B i

approx. -IB2 approx. 5 mA f n

*off

°C) BSX45 BSX46 BSX47

3

VcEsat 0.7 (< 1

)

0.7 (<1) - V

VcEsat
- - 0.5 (<0.9) V

^CES 1 (<30) 1 (<30) - nA

Tces 1 (<10) 1 (<10) - |i.A

^CES
- - <30 nA

^CES
- - <10 M.A

7cex <50 <50 - HA

7cex
- - <50 jiA

^EBO <10 <10 <10 nA

V(BR)CEO >40 >60 >80 V

V(BR)CES >80 >100 >120 V

^(BR)EBO >7 >7 >7 V

CcBO

Cebo

NF

>50

<25

<80

3.5

<200
<850

>50

<20

<80

3.5

<200
<850

>50

<15

<80

3.5

<200
<850
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BSX45
BSX46
BSX47

TMt circuit for switching times

IOus

fr<15ns

$<15ns

ikQ

ikft

-IZZl-

50Q :bayb3

H2ovrvcc;

200Q

Osc

/
r
<l5ns

28*100kQ

Total perm, power dissipation

versus temperature

, Ptot = f CO: Vce ~ parameter

^CES

%

BSX45

13V^

m

30V

WV

\ jO.. -
IllJl

R
IflA

100 zoo°c

Total perm, power dissipation

versus temperature
ptot = ' CO: Vce = parameter

VCE:

%

BSX46

?n\r\
\
\

?">V \
\

30V

JWJV—1—
3_
finvf

V
i7
ttlD[

R
HJA

Total perm, power dissipation

versus temperature

Ptot
=

' CO: Vce = parameter

VCE:

%

BSX47

?n\
"\

?<iV

1m
W1V

B0V

ROV

V ?
tn3C

. /? njA

100 zoo°c 100 200°C
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Permissible pulse load

J^ fthJC
=

' ^' v = Parameter

W BSX 45, BSX 46, BSX 47

5

-o

:

n
10

1

?-
r
tHDC 5 U 1

t m,
10"

5

4-
Vn
h r-1
L 4*

10"1
< «

—

i"~^

5

10"2 II I II II 1 11 I I II I II

1(r
6 10"5 m* 10~3 10~z 10"1 10°S

103

BSX 45
BSX 46
BSX 47

DC current gain hFE = f (/c )

BSX 45-6, BSX 46-6, BSX 47-6

hFE

102

101

|
II Mil

i nun i inn

J
J
Itt

| E Hill

1 1 Hill

—Average values

—Scattering limit atTamb= 25°C

i= =

X
im-i;

25°C;
s^.* Yr

S^ : m

'_jh50°C.
\ u

A' ^ mil
'^1

10
1

10
z

10
3mA— k

103

DC current gain /)Fg = f (7C )

VCE = 1 V
BSX 45-10, BSX 46-10, BSX 47-10

10
2

101

llllll

—Average values

Scattering 1 mitatTamb
= 25°C

,£
150°C A >

^

I ^ L**.+ 4 ^—1

bUX
r

-4 -^
''++

-f
^

V i M

y

'

^n

y

10"1 10° io
1

io
z

io
3mA—*k

103

DC current gain hFE = f (7C )

VCE = 1 V

BSX 45-16, BSX 46-16

102

1Q1

i=--

:

lp° °C
4

25°
*-* r Y*+ V

-I ^V:t1-50
o

-+ -\ i

'

Tftn
y

' 4- \

i
"M~a—

/

oe values

1 ^

/
'

I
- — Scattering limit at Tamb

=25°L

II nil

r1 io° 101 io
2

io3mA
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BSX45
BSX46

Permissible operating range

/c = n^CE);(7"case = 60°C)
A BSX 45
10

1

\
^^;&* ms

5^ S
si
Si X o

A
^0,3: =

"

^; Y£3^::^ " *> 55t-^»SJ\\
\y t?'V>

-
y =B IT, v DC;.;;^ s '

%__ s

^..
\

\

1FV

Permissible operating range
/c = MVce);(W = 125°C)

A BSX 45
10

<^ \ ms

vA\ \ s. Vn,:K
-> \ >^ ^— ->

^T^..
\X ssVL::
Ny

^s^°r
tz ^dg\"!

\ \
'case = 12b°C \

5 10
1

^CE

5 10
2V

Permissible operating range

/c = MVce); (^case = 60°C)
A- BSX 46

Permissible operating range
/C = nVcE);(W = 125°C)

BSX 46

\ \

>:
!^_

ms

r?s:p^ r*mv\ \

N

\
\. t FNA Y I lr

s ^0,3"

k^ \ !>>
v si

r - *10

"

J^ '
p\

'case '^ ) C y^oo
\iVi

^

w

22

7,5

5

3

2?

%
10

ZV

The permissible operating ranges apply to single pulses ( v = 0). For pulse sequences the power dissipation has to be

reduced in accordance with the diagram "permissible pulse load".
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BSX45
BSX46
BSX47

Permissible operating range
/C = MVce); (Tease = 60°C)

A BSX 47

Permissible operating range

, /c = MVCE>; (Tease = 125 °C)

A BSX
10

1

47

Collector current Ic = f (VBE )

Vce = 1 V; ramb = parameter
(common emitter configuration)

mA BSX 45, BSX 46, BSX 47
10'"

10
2

5

--?'
y

t

S\

/
/

ffl-fy

'

vBzt
\

,'/

151 °c/
/

/-50 °C

-f-

1

1
1

II
/

r+i
Average values

-

__ —Scattering limit -

atTamb = 25T

n u
0,5 "W 1,5 V

Output characteristics Iq = f (Vce)

Is = parameter

(common emitter configuration)

A BSX 45, BSX 46, BSX 47

18/ '/16^ ---UmA

/
y — -1 !m

1/
'

«-*
^"

' • •KlmA
/ —*—

-

— ^
-8

/
' mA

/ ** «- 6mA

// 1

%
-

y
*~

f

/

^ i»mA

1

-3mA

ZmA

1

/B -Q,5m/r
I I I

20 30V
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BSX45
BSX46
BSX47

Output characteristics Ic~f (Vce)

IB = parameter

(common emitter configuration)

A BSX 45, BSX 46. BSX 47
•m

26mA> Z 3mA
18mAZ*nnA

2 impel :16mA
l4mA~~
1ZmA

A 1mA

JmA-

|

imA

SmA-

frlllW

>imA
"1

1

lllA

1

/B-ft5mA~

1 1

1

2 3V

Output characteristics Iq = f (Vce)

/b = parameter

(common emitter configuration)

mA BSX 45, BSX 46. BSX 47
100

^. 0,WmA|
|

/ 0>mA

S~~ ~r
f 035mA

\
Y L na,nA~n
/'— i

|

-/ r-r-
L .0.2mAA ,

/ I I

-C XL
0,1mA

«j-

/B
- 0,05mA

/

—

r

-

ZL

\l
3V

Saturation voltage VCEs«t = ' Uc)

npE = 10; Iamb = parameter

mA BSX 45, BSX 46. BSX 47
103

^50°C^£35°C: LV3

/

,

,S// ,S
/7 ' zz

/>
/
'

4-
/
/'

~t i

ZI .1 ~t j

1 1 I

1

1

1

1

1

1

1

—

/

_S
vera;

caller

evalu

ngiirr

es

it at!amtr 2S°C

i -

\ i
1

I
|

M i

1

Saturation voltage VBEnt = *W
nFE=10; Vce = 1V;

T"amb = parameter

IDA BSX 45, BSX 46. BSX 47

103

5

4 h

' 102

5

101

5

0,5 ;ov
** ^CEsat

10°

B-N---^ ^
Average values ~

Scattering limit -

atTamb=2B°C

/

/ /
/

^
/

'

-i
—

1

_j
1

/[
I

iO'
1 1

1

,

]°(1 c/l

j J.

-5

-2

f
1

|
1 /

j /

1 /

1 /

0,5 V W
* vBEsat
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BSX45
BSX46
BSX47

Collector cutoff current versus
temperature /Cbo = f (Tamb)

Vcb = 60 V BSX 45, BSX 46
VCB = 80V BSX 47

yCB0

-y

/

/
''

-/

/
/

^
,"

lr

"*

— Average values -

1 1 1 1 II

100 150°C

*~ 7'amb

Transition frequency fj = f (/c)

VCE£10V
MHz BSX 45, BSX 46, BSX 47

t

f

6
T

t

J

iftf

t

5
S. t

v t

^ J

ml

10° 5 10
1

5 10
z

5 10
3 mA
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NPN Silicon Planar Transistors BSX48
BSX49

BSX 48 and BSX 49 are double diffused epitaxial silicon planar transistors in TO 18 case

(18 A 3 DIN 41 876). Their collectors are electrically connected to the case.

The transistors are designed for use as high-speed switches and are particularly suitable

for driving magnetic cores.

For data on the switching behavior of the transistors refer to the characteristics of the

corresponding types BSY 34 and BSY 58.

Type

BSX 48
BSX 49

Ordering code

Q60218-X48
Q60218-X49

0DA5 |

*

I-
a-

—13,5±1^-

4

+V-tf

I

E B G

£W±H3

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase S45°C)

BSX 48 BSX 49

VcEO 25 40 V
VCES 50 60 V
VCBO 50 60 V
Vebo 5 5 V
'c 600 600 mA
'b 200 200 mA
T-t

200 200 °C

^stg -65 to +200 -65 to +200 °C

Ptot 1 1 W

Thermal resistance

Junction to ambient air AthJA ^500 ^500 K/W
Junction to case RthJC ^150 ^150 K/W

Static characteristics (Tamb = 25 °C)

At a collector emitter-voltage of VCe - 1 V and the following collector currents, the following

values apply:

Type BSX 48 BSX 49

JcmA r»FE
= Idh VBEsatV 1 > VCEsatV

1 >
fiFE

= Idh ^BEsatV
1 * yCEsat 1)

1

10
100
500

23
37
42(>17)*
25

0.62

0.70

0.85

1.2 (< 1.5)*

0.17

0.6 (< 1.5)*

23
37
42(>25)*
25(>10)

0.62

0.70

0.85

1.2 (< 1.5)*

0.17

0.6 (< 1 .0)*

1 ) The transistor is saturated to such an extent that the DC current gain decreases to riFE = 1 °
• AQL = 0.65%
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BSX48
BSX49

Static characteristics (Tamb = 25 °C)

Collector cutoff current

(Vcbo = 50V)
Collector-emitter breakdown voltage

(/ceo = 1 mA)
Collector-base breakdown voltage

(/Cbo = 100hA)
Emitter-base breakdown voltage

(/EBO =100nA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq = 30 mA;
Vce= 10V;f= 100 MHz)
Collector-base capacitance

(Vcbo=10V)
Emitter-base capacitance (Vebo =

1 V)

BSX48 BSX49

IcBO <120* <70* nA

V"(BR)CE0 >25 >40 V

V(BR)CBO >50 >60 V

V(BR)EBO >5 >5 V

h 400 (> 250) 400 (> 250) MHz

CcBO
Cebo

4.5 (< 6)

22
4.5 (< 6)

22
pF

pF

Switching times:

Operating point:

Ic = 1 50 mA; /bi = 15 mA; 'on 35 30 ns

-IB2 = 1 5 mA; RL = 1 50 Q toff 60 50 ns

Operating point:

Ic = 500 mA; 7B 1 =50 mA;
-IB2 = 25 mA; VE = 1 5 V
flL = 80 Q for BSX 49 (VCc = 40 V) 'on 35 (<65) 30(<50) ns

RL = 50 Q for BSX 48 (Vcc = 25 V) toff 65 (< 1 1 0) 65 (<95) ns

Test circuit for switching times

>200ns

.-tf-_
/?g -502

/r; /f
<1ns

6752

1<UF
200 S3

^m:2kQ

W +T^ W5V

1jllF 1kG

HHZZ]

K

Wf^ "cc

Sampllng-Osc

50Q

M502

* AOL = 0.65%
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BSX48
BSX49

Total perm, power dissipation

versus temperature

Ptot = f (D; Rth = parameter

w BSX 48, BSX 49

1,5

r
tot

1,0

0,5

V ttflC

Pi
hDA"A

l

Collector current Iq = f Uc)

Vce = 1 V
(common emitter configuration)

mA BSX 48, BSX 49

10a

Jc

W\+-

7}—50°C
25°C-===
100"C

150°0^\

Wi
i

1 1 li

'/I
/

1

///

100 200°C
10° 10

1
10

2
10

3
10* 10

5
JIA

Output characteristics /c = f ( Vce)

Ig = parameter

(common emitter configuration)

mA BSX 48

600

n
500

400

300

200

100

%f 20, s\ 6 ^
Y/

'( y/ 1 \

1 I

X,
'

>/ x
[8

6

V

2

lA-

s"
h =m

<~

.22

Output characteristics /c = f (Vce)

4 = parameter

(common emitter configuration)

mA on oo BSX 49

600

600

400

300

200

100

1
y 8

„16

'/

7
14j

y
*

_^

'JlL

'
10

f

y

/ ^^ e

/
1

s\
/' ^

4-

2

f m

i 3
= 1mA.*—

20 30V

^CE

10 20 30 40V
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BSX48
BSX49

Input characteristics Is - f (Vbe)

VCE = 1V
(common emitter configuration)

mA BSX 48, BSX 49

10
2

h

Ui

=i

10
l

10
_

I =5

lA

» TlA

fJ
,1E Or

'anlb

25°C-
100°C-

Vi [Til

15,0° :-

ti/

Ami

is

/

•/ < 0,1m A

x t

Collector-emitter saturation

voltage ^ces« = f lkV- /»fe = 1

Base-emitter saturation

voltage VBEsat = ' Cc): &fe = 1

mA BSX 48, BSX 49
103

5 r
====

I «r • -^.*S
CEsat,^

^BEsaf

Lit -50'C

+25°C

100°C

150°C

3 = E — H

- EE
- T4

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6V 0,2 0,4 0,6 0,8 1J0 tf 1,4 1j6V—
- tat; ^CEsat

Collector cutoff current

versus temperature /Cbo = ' (Tamb)

Vcbo = 50V
fik BSX 48, BSX 49

10
2

/cbo

10"1

5

10"2

t_

/
1/
* 50V

>

/

/

'

/
/

-

—t-
/

f

/
/
A-

F^
verage value -

f

— — —Scattering limit

100 200°C

10
1

Collector-base capacitance

Ccbo = f (W;bo)

Emitter-base capacitance

CebO = f (^EBO)
BSX 48, BSX 49

1

|

1

VcBO 1

T

% (10V)

WV
EB0

; |
^ _-i

%0(1V)
1 T

t

w.amb

10"1 5 10° 5 10
1

5 10*V
- VW; ^CBO
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NPN Silicon Planar Transistors BSX62
BSX63

BSX 62 and BSX 63 are epitaxial NPN silicon planar transistors in TO 39 case (5 C 3

DIN 41 873). The collector is electrically connected to the case. The transistors are particularly

suitable for AF output stages and as a medium-power switch.

Type Ordering code

BSX 62 Q60218-X62
BSX 62-6 Q60218-X62-B
BSX 62-10 Q60218-X62-C
BSX 62-1

6

Q60218-X62-D
BSX 63 Q60218-X63
BSX 63-6 Q60218-X63-B
BSX 63-10 Q60218-X63-C

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range i stg

Total power dissipation (Tcase £ 25 °C) Ptot

*M A
C E B

Hi
7

1^5 ±1-

Approx. weight 1 .5 g Dimensions in mm

BSX 62 BSX 63

VCEO 40 60 V
VCES 60 80 V
Vebo 5 5 V
h 3 3 A
h 500 500 mA
7) 200 200 °C

^stg -65 to +200 -65 to +200 °C

Ptot 5 5 W
Thermal resistance

Junction to case flthJC £35 £35 K/W
Junction to ambient air RthJA £200 £200 K/W

Static characteristics (TcaSe
= 25 °C)

Transistors BSX 62 and BSX 63 are grouped according to their DC current gain AiFe at

/c = 1 A and VCe = 1 V. The different groups are marked by figures of the DIN-R 5 series.

Valid for the following operating points are:

Type BSX 62 BSX 62 BSX 62

BSX 62, BS;BSX 63 BSX 63 - <63

/jfe group 6 10 16

Vce h "FE &FE &FE Vbe VcEsat
1 *

VBEsat
1)

V A idh idh idh V V V

1 0.1 70(>30) 110 180 0.72 (<1) - -

1 1 63
(40 to

100)*

100
(63 to

160)*

160
(100 to

250)*

0.9 (< 1.2)

5 2 40(>25) 70 120 1.0 (< 1.3) - -

2 - - - - 0.4 (< 0.8) 1.0 (< 1.3)

2 - - - - 0.2 (<0.7) 0.9 (< 1.2)

1 ) The transistor is saturated to such an extent that the DC current gain decreases to hFE = 1 0.

* AOL = 0.65%
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BSX62
BSX63

Static characteristics (7"amb = 25 °C)

Collector cutoff current

(VCes = 40V)
Collector cutoff current

(Vces = 60V)
Collector cutoff current

(VCES = 40V;7case =150°C)
Collector cutoff current

(Vces = 60 V; rCase =1 50 °C)

Collector-emitter breakdown voltage

(/CE = 1 00 mA; pulse length 200 us;

duty cycle 1 %)
Emitter-base breakdown voltage

(/EB =10nA)
Collector-base breakdown voltage

(/CB =100nA)

BSX62 BSX63

^CES io(<ioor - nA

^CES
- io(<ioor nA

IcES 10(<100) - |j.A

A:es
- 10(<100) \iA

^(BR)CEO >40 >60 V

V(BR)EBO >5 >5 V

V(BR)CBO >60 >60 V

Dynamic characteristics (TcaSe
= 25 °C)

Transition frequency

(7c = 200mA;VCE= 10 V) fT

Collector-base capacitance (Vcb = 1 V) Ccbo
Switching times:

(Ic approx. 1 A; 7B1 approx. -IB2 approx. 50 mA)ton
^off

70(>30)
35(<70)

<0.3
<1.5

70(>30)
35(<70)

<0.3
<1.5

MHz
pF

us

Test circuit for switching times

10p
*Hj6V >

* AOL = 0.65%

866
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versus temperature

W ptot = f (T); Rth = parameter
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BSX62
BSX63

Permissible puise load

K 'tux
= f W; v = parameter

~W BSX 62, BSX 63
10

3

DC current gain />fe = fW
Vce = 1 V; Tamb = parameter
(common emitter configuration)

BSX 62-6, BSX 63-6

"5

tt

™ ™ — -
«-l *-

-ixrc "-if .!» a _B
"44

tt

^ib%
]" *2b°lj

j[ ,~

I --•'
r*

1

Average values

u
Scattering limit at Tease =25°

mil mill mini

JL 1
10* 10"6 10* 10"3 10"z Iff"

1
10°B 10° 5 10

1
5 10

E
5 10

3
5 10*mA

DC current gain hFE = f (7C )

Vce = 1 V; 7"
amb = parameter

(common emitter configuration)

BSX 62-10, BSX 63-10

Afe

\ — *

100° j:
N

-^5°
^: pZ5°G T v

I A*. :}: % -
C

t / i

" Average values

Scanering limit at Tcase=25°C

10
3

DC current gain hpE = f (/c)

VCe = 1 V; Tamb = parameter

(common emitter configuration)

BSX 62-1

6

.^
»«.

1003
~J*fTTiiri'<;b

u
u

^Z5°C4ffl ^ -V—
\

Hi '
/ tt

"It7

Average values

>canenng limit at Tease = 25 C

10° 5 10
1

5 10
z

5 10
3

5 lO^mA 10° 5 10
1

5 10
z

5 10
3

5 10*11*—-~/
c
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BSX62
BSX63

<

mA
200

Output characteristics /c = f (Vce)
r

B = parameter
common emitter configuration)

BSX62

__^?nmA

180
,8mA_

160 ,6mA

140
.

,4mA

120 ,2mA

100 0mA

80

"

(),8mA

60

—
>,6mA(

40
>AmAI

20 - /
B
-0,2inA

20 30 40V

Output characteristics Ic = f (VCe)

/b = parameter

(common emitter configuration)

mA BSX 63

200

180

160

140

120

100

80

60

40

20

20 mA

1,8 mA

"T
-1,6mA

1.4 m;

1,2mA

I I

1,0mA^

0.8 mA _

| |

a6mA
'

I

0,4 mA

/B»0,2mA

10 20 30 40 50 60V—-Vje

Output characteristics /c = f (Vce)

/B = parameter
(common emitter configuration)

A BSX 62, BSX 63

2J0
40 mA

1 1

35mA-
1 |

<» •a ^ -30mA
^ »"

25mA

1

y

1 s
«» —

20mA

/( s "*

15l

H /

is
*~

I '

4
KillnA

1/
i fg«5mA

1/
1/
I

1
f

3Y
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BSX62
BSX63

Collector-emitter saturation

voltage VCEsat = fW
/jFE = 10; ramb = parameter

(common emitter configuration)

mA BSX 62, BSX 63

10"

10
3

10
1

'

-Z5 'C 3i°C joo'°c

V
1—

^
^

*•

Y
/

,

'

/

/

,

1

I

1
.

I Scattering limit at Tease =25°C

f

0,1 OtZ H3 O.if 0,5 Qfi 07 03V

Collector-base saturation

voltage VBEsat = f Uc)

hfE =10; 7amb = parameter

(common emitter configuration)

mA BSX 62, BSX 63

10*
=1=1 =44=^

—— Scattering limit at T^p =25 i:

-*%
/

/

/

y/ =£

/ / '

10

Z!

IT, ,'
i

/

•c^ /

T,7|iM
1

-j- f-
/

/ / /
'

/ / / ,

1 / /

/

/I 1

0,5 V 1,5V
vBEsat

Collector cutoff current versus

temperature /Cbo = f (Tamb)

'CBO

nA

10
5

BSX 62 , BSX 63

f

JL

in* ^
/

,

^~

/
_/_

m3 /

/-
/

in
2 >

'

>-

10
1

-r^=
alue

m»
100 150° C

*"
7~amb
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NPN Transistors for Switching Applications BSY17
BSY18
BSY62
BSY63

BSY 1 7, BSY 1 8, BSY 62, and BSY 63 are double-diffused epitaxial NPN silicon planar RF
transistors in TO 18 case (18 A 3 DIN 41 876). Their collectors are electrically connected

to their cases. Transistor BSY 1 7 corresponds to type 2 N 743, BSY 1 8 to 2 N 744, BSY 62,

group A, to type 2 N 706 A, and BSY 63 to type 2 N 708. The transistors are especially

suitable for high-speed logic gate applications.

Type Ordering code

BSY 17 Q60218-Y17
BSY 18 Q60218-Y18
BSY 62 A Q60218-Y62-A
BSY 62 B Q60218-Y62-B
BSY 63 Q60218-Y63

0O,<t5

*
—-13,5*7 -^*y^«»

Approx. weight 0.3 g

2,5<t±H3

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range
Total power dissipation (Tcase =45°C)

BSY 17

BSY 18 BSY 62 BSY 63

VCEO 12 15 15 V
VCBO 20 25 40 V
Vebo 5 5 5 V
'c 200 200 200 mA
T\ 200 200 200 °C

Tstg -65 to +200 °C

Ptot 1 1 1 W
Thermal resistance

Junction to ambient air fyhJA £500 £500 £500 K/W
Junction to case ftthJC £150 £150 £150 K/W

Static characteristics

Collector cutoff current (Vcbo = 20 V)

Collector-emitter breakdown voltage

('ceo= 10 mA)
Emitter-base breakdown voltage

(/ebo= 10hA)
Collector-base breakdown voltage

Vcbo = 1 t*A)

BSY 17

'amb 170 25 °C

A;bo <100 <r HA

V(BR)CE0 - >12 V

V(BR)EB0 - >5* V

V(BR)CB0 - >20 V

* AOL = 0. 65%
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BSY17
BSY18
BSY62
BSY63

Static characteristics

Collector cutoff current

(VCbo = 20V)
Collector-emitter breakdown voltage

(/ceo = 10 mA)
Emitter-base breakdown voltage

(7EB0 = 10nA)

Collector cutoff current

(Vcbo = 1 5 V)

Collector-emitter breakdown voltage

(/CEO =10mA)
Emitter-base breakdown voltage

(7EB0 = 10^A)
Collector-base breakdown voltage

('cbo = 1 HA)

Collector cutoff current

(VCbo = 20V)
Collector cutoff current

(VCE = 20 V; VBE = °-25 V;

7amb =125°C)
Collector-emitter breakdown voltage

(7Ceo= 10 mA)
Emitter-base breakdown voltage

(/EBO =10nA)
Collector-base breakdown voltage

('cbo = 1 nA)

* AOL = 0.65%

Test circuit for turn-on and turn-off time measurements

BSY18

'amb 170 25 °C

A:bo <100 <r \xA

V(BR)CEO
- >12 V

^(BR)EBO
- >5* V

BSY62

'amb 150 25 °c

^CBO <30 <0.5* JiA

V(BR)CE0
- >15 V

V(BR)EB0
- >5* V

V(BR)CBO
- >25 V

BSY63

'amb 150 25 °c

A:bo <15 0.003 nA

4cev <10
(<0.025)* HA

^A

V(BR)CEO
- >15 V

V(BR)EB0
- >5* V

V(BR)CBO
- >40 V

Duty cycle < 2%

>30Qns

_x
" /?g.50Q

/r<1ns

220Q

BrW —to ST>S

M50Q Afelta*
BE

QljiF

Hl-

l/BB-4r =Ll|iF

[Jsoa

°ir
Sampling-Osc.

50Q

^CC"3V-4r ajs1{lF
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BSY17
BSY18
BSY62
BSY63

Static characteristics (Tamb = 25 °C)

BSY17

VCE
V mA

k
mA

&FE

Idh
VBEsat 1)

V
VcEsat

1 '

V

0.25

0.35

1.0

<0.1

0.1 67 to 0.5

<10

1

10
100

>10*

20 to 60*

>10*

0.65

0.7 (<0.85)

<1.5

<0.28*

BSY18
VCE
V

h
mA

k
mA

»FE

Idh
^BEsat

1 '

V
^CEsat

1)

V

0.25

0.35

1.0

<0.05
0.083 to 0.25

<5.0

1

10
100

>20*

40 to 1 20*

>20*

0.66

0.7 (<0.85)

<1.5

<0.28*

BSY 62 The transistors are grouped according to the DC current gain /? Fe and identified

by the code letters "A" or "B".

^fe group Vce
V

'b

mA
'c

mA
»FE

k/h
A
B

1

1

0.1 7 to 0.5

0.033 to 0.33

10
10

20 to 60*

30 to 300*

Saturation voltage (Ic = 1 mA; IB = 1 mA) VB Esat 1
' = <0.9 V

VcEsat
1) = <0.6*V

BSY63
VCE
V

h
mA

k
mA

>>FE

Idh
1

1

<0.033
0.083 to 0.33

0.5

10

>15*

30 to 1 20*

Saturation voltage (Ic = 1 mA; IB = 1 mA) VsEsat
11 = 0.72 (<0.8) V

VCEsat 1) = <0.4*V

Test circuit for storage time (fs )

>300ns
890Q W|iF ikfi

IpcpT

Duty cycle < 2%

Sampling-Osc.

50Q

1 ) The transistor is saturated to such an extent that the DC current gain decreases to hFE =10.
* AOL = 0.65%
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Dynamic characteristics

(7"amb = 25 °C)

Transition frequency

(/c = 1 mA; VCE = 1 V;

f= 100 MHz) fT

Collector-base capacitance

(Vcbo = 5 V) Ccbo

Switching times:

Operating point:

Ic = 1 mA; 4i = 3 mA; fon

-IB2 = 1 .5 mA; RL = 270 Q ton

Operating point:

Ic = 1 00 mA; 7B 1
= 40 mA; ton

-IB2 = 20 mA; RL = 50 Q toff

^c = 4i =-/B2 = 10 mA;
RL = 1 kQ tstg

BSY17
BSY18
BSY62
BSY63

BSY17

>280

2.7 (< 5)

<16
<24

7

25

<14

BSY18

>280

2.7 (< 5)

<16
<24

7

25

<18

BSY62

>280

2.7 (< 5)

<40
<75

<25

BSY63

>300

2.7 (<6)

<40
<75

<25

MHz

pF

ns

ns

ns

ns

ns

Total perm, power dissipation

versus temperature
ptot

=
' CD; flth

= parameter

W BSY 17, BSY 18, BSY 62. BSY 63

1,5

Art

1,0

0,5

\" thX

f?l
hOUn

l

100 200°C

DC current gain hFE = f (h)

VfcE
= 1 V; Tamb = parameter

(common emitter configuration)

BSY 18, BSY 62A, BSY 62B
120 i i m i iii nn i i n iiiii i 1 60 180

80

W

II III

.100°C .

..... ^'UN
-.:::-! -\/ s

''II
villi

\ll

I.. .-50°C .

10"1 10" 10
1

CO CO

„ &
CO CO

W1Z0

20 60

10' 10° mA
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Output characteristics Iq = ' (Vce)

7B = parameter

(common emitter configuration)

mA BSY18, BSY62
150

100

2,4

'2, 3

,8

h16—
,4

'i
1-

1,0

,8-

i —

•0,4

,-OJ mA-_/

BSY18
BSY62

Output characteristics Iq = ' (Vce)

7b = parameter

(common emitter configuration)

mA BSY18, BSY62
20 ^ ^•0,24

/-" ^0,22

f ^**

/ .

-Wo

\ \ -M5

-=0,14

-0,12

-*rJ,IU

/"
-0,08-f

/' -0,06

' — —Ow
"/B=oflzmA-

I

20V 20 V

Collector-emitter saturation voltage

VcEs8t = M/c);"FE = 10

T"amb = parameter

mA BSY18, BSY62
10

r

1

I 'l
-50'Gt ZDttlQOT

"1 '
-i

\ . .

1

\\

w

Base-emitter saturation voltage
VBEsat = M/c);"FE=10
Jamb = parameter

mA BSY18, BSY62
10S

llllllllpllllll
E-E

—

Ml—~
iT-t

lllllli plllll

\\\\\\M WWW
i= = = z100 Ct25 = U50°C=—= ———M-

tr
±[J±

0,1 0,2 0,3 0,4 0,5V

Vce sat

0,5 1,0 1,5 V

*" v
6i sat
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BSY17
BSY18
BSY62

Collector current Ic = f (VBE)

Vce = 1 V
(common emitter configuration)

mA BSY18, BSY62
10

3

=10 )«c[''5/-50'

I
1

Transition frequency fj = f (Ic)

VC£ = 1 V; t = 1 00 MHz; Tamb = 25 °C

MHz BSY18/BSY62

f, R
'T °

I ,

3

\

n

0,4 0,8
10° 5 10

1

5 10
2
mA

-/g

Collector cutoff current

versus temperature

/cBO = nTamb);VcBO = 20V
ItA BSY17, BSY18
10'

'CM

10
4

t
/'

~7

—r
/

/
/'

/-

— Average value -

100 200°C

'amb

Collector cutoff current

versus temperature

/CBO = M7-„b ); VcbO = 25 V
flA BSY 62

10
s -

'CB0

A 10*

10
2

/

=d
~7
*

—/
/

=5
/s

/'

w
/

•

100 200°C

-^mb
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BSY18
BSY62

io
1

Collector-base capacitance
CR = f(VCBO)

BSY18. BSY62

""IH ""Hit "it
it TT

tt

ttj tt

t'CBO^cbo) i

t'CBO (5V )

||

It

Tf

10
_1

5 10° 5 10
1

5 TO'v

* ^CBO

Turn-on time ton = f C>fei )

/c = 10mA.ramb = 25°C

VBB - -3 V; ^2. = 1 BSY18

JU

20

10

n

10mA

•/bi

Turn-off time foff = f (/B1 )-
/b2

= parameter

ns /c = 10mA;7amb = 25°C BSY18
50

/« «

30

20

-J B2' lltlA

1.5'

3"

""lb"!

Storage time ts = f (/B1 )

-/b2 = parameter

n5
/c = 10mA;ramb = 25X BSY18

30

20

•-'b 2=111 IA-

3

5

10

10 mA 5 10 mA

-*/„
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NPN Silicon Planar Transistors BSY34
BSY58

BSY 34 and BSY 58 are double diffused epitaxial NPN silicon planar transistors in TO 39
case (5 C 3 DIN 41 873). The collectors are electrically connected to the cases.

The transistors are intended for use as high-speed switches and in particular for driving

magnetic cores.

Type

BSY 34
BSY 58

Ordering code

Q60218-Y34
O60218-Y58

1—145*1-

«?

58-0,4

Approx. weight 1.5 g

C E B

k9,2.Q?H

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Base current

Junction temperature

Storage temperature range

Total power dissipation (Tcase£45°C) Ptot

BSY 34 BSY 58

VCEO 40 25 V
VcES 60 50 V
VcBO 60 50 V
Vebo 5 5 V
k 600 600 mA
h 200 200 mA
Tj 200 200 °C

^stg -65 to +200 -65 to +200 °C

Ptot 2.6 2.6 W
Thermal resistance

Junction to ambient air flthJA £220 £220 K/W
Junction to case ftthJC £60 £60 K/W

Static characteristics {Tamb = 25 °C; VCe ~ 1 V)

Type BSY 34 BSY 58

mA
»FE VBEsat

1 *

V
VcEsat

1)

V
»FE

klh
VBEsat1)

V
VCEsat 1>

V

1

10
100
500

23
37
42(>25)*
25(>10)

0.62
0.7

0.85

1.2 {< 1.5)*

0.17

0.6 (<1)*

23
37
42(>17)*
25

0.62
0.7

0.85

1.2 (< 1.5)*

0.17

0.6 {< 1.5)*

1) The transistor is saturated to such an extent that the DC current gain decreases to />FE
=

1 0.

* AOL = 0.65%
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BSY34
BSY58

Static characteristics

Collector cutoff current

(Vcbo = 50V)
Collector-emitter breakdown
voltage (/ceo

=
1 ° mA )

Collector-emitter breakdown
voltage (

J

CEs = 1 jiA)

Collector-base breakdown
voltage (7Cbo = 1 00 \iA)

Emitter-base breakdown
voltage (/ebo

=
1 °0 |iA)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency (Iq - 30 mA;
\ZCE = 10 V; f= 100 MHz) fT

Collector-base capacitance

(Vcbo = 10V) CCB0
Emitter-base capacitance

(VEbo = 1 V) CEB0

Switching times

Operating point:

Ic = 1 50 mA; 7B 1 =15 mA ton
-IBz = 1 5 mA; RL = 1 50 Q tofi

Operating point:

Ic = 500 mA; 7B i
= 50 mA;

-IB2 = 25 mA; VE = 1 5 V
RL = 80 Q for BSY 34 (VCC = 40 V) fon

RL = 50 Q for BSY 58 (Vcc = 25 V) foff

BSY 34 BSY 58

'amb 150 25 25 °C

^CBO
<7-104 <70* <120* nA

^(BR)CEO >40 >25 V

V"(BR)CES >60 >50 V

^(BR)CBO >60 >50 V

^(BR)EBO >5 >5 V

30
50

30(<50)
65 (<95)

400 (> 250) 400 (> 250) MHz

4.5 (<6) 4.5 (< 6) pF

22 22 pF

35
60

ns

ns

35 (<65) I ns

65(<110) I ns

* AQL = 0.65%

Test circuit for switching times

> 200 ns

Sampling-Osc

50Q
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BSY34
BSY58

Total perm, power dissipation

versus temperature

Ptot = f CD; Am = parameter

W BSY34

*a=0 o36V

37 V
1

'rracV

40V

kw/

Total perm, power dissipation

versus temperature

Ptot = 1 CD: flth = parameter
W BSY 58

Pn

\^thir

'ttKM
y

100 200°C 100 ^"C

Permissible pulse load

K 'iwc
=

' ft); v = parameter

W BSY 34. BSY 58

I?

Output characteristics Ic = 1 (Vce)

/b = parameter

(common emitter configuration)

mA
3 22

BSY **• BSY 58

500

WO

300

200

100

l\7
/I8m

1RmA

V
'

/ s ^ Hml

v,
'

*'

s ^
s 'IimA

10 rnA
'' s s

, 3mA

<' s x ' ^
x

mA
''

<+
*- x

''

4! lA

KmA
r

f

1

1

1mA
<~

V* KT6 10^ 10"3 KT* KT1 20 30V—^ ^CE
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BSY34
BSY58

Collector cutoff current

versus temperature /cbo = f (Jamb)

JLLA
cbo BSY34

10
2

101

/CB0

10°

10-2

*

/

t

-f-
.

/
z_

1

'

f

/

/

/
V

/
/ — — — Scanenng limit

100 200°C

"" 'amb

Collector cutoff current

versus temperature /cbo = ' (^amb)

^a
^cbo = 50V BSY58

10
2

101

'CBO

10°

*-*

-£
f

~ V
;bo

= 50V- ,

/
/

r

/

/

—
t

/
t—

-/-

t
__— Scanenng limit

100 200°C

*" /amb

Collector current Ic = f (/&)

VCE = 1V
(common emitter configuration)

mA BSY 34, BSY 58

k

-

b
}f//f
"/

r '/—bO"b'
-

25°C
-

100°CE
tu

5 150'C2^1

10
1

5

in

5
~7]
/,'i

m-1///

Input characteristics /b = 1 (Vbe)

VCE = 1 V
(common emitter configuration)

mA BSY 34, BSY 58

10
2

"Hi
y

Or

=5

flA

» TiA

!ii

amb—

J

ftn fi—bu-
25°

100"C—

L

15a* ;--

—

:pB iwu

i , J'
hi

./ f rimy

I y
/

I

y fl

i i
i*Qlm A

\\'// 1

10° 10
1

10* 10
3 10* 10

s
JlA—~h

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6V

"to

880



BSY34
BSY58

Collector-base capacitance

CcBO = f (VCBO)

Emitter-base capacitance

CEB0 = f (^ebo) BSY 34. BSY 58

10"

+

t
I

cm<vcm)

% (1DV)

%0%0 '
' \

% (1V)

10-' 10° 10
1

10
Z
V

»- ^EBO; W)B0

Saturation voltages
VCEsat = M/c);"FE=10
^Esat = M/C);''FE=10

mAramb = parameter BSY 34. BSY 58
1Q3

\

10*

5

10
1

5

10°

5

10-1

- /nr i
'CE sat, ^

^BEsat

B50
o
C

+25°C

100°C

150°0

5 —

I

'

I

(_

.

,

0A QB

tat; tat

Delay time td

Ic = 1 50 mA; Vcc = 40 V

"BE

10° 5 10
1

BSY 34

k
I I

150mA

"ci
rj-4 JV

lf

I

/7ns

/

ill
'd- ZOns K

/
15ns

i

15 ns

/) /

,

'

10ns

-

1
5 10

2mA

-'bi

mA

10
2

Rise time tr

Vcc = 40V

/B1

BSY 34

/.^nST

s

2fln
-^

30nSi

80?S

-\^

^CC
-Aov

I

10
1

5 10
2

5 10
3mA—

-/c
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BSY34

mA
20

Storage time ts

/c = 50mA;Vtc = 40V

-in

k 16

I /

si-A 4 /

X? ^/ ^/

<$V

i^S^

-k- 50m
A.l/..<Anv

I I I

4 8 12 16 20mA

-/B1

/B2

4 16

Fall time tf

/c = 50 mA; Vfcc = 40 V

I I I I
|

/
c
-50nM.l/-»4flV. *fl^

Lb " ^

!!££-

-20ns

25ns

"30r s

40ns—

4 8 12 16 20mA

-Il\

Storage time ts

/c =150mA;VCc = 40V

_/
B2

40

30

20

10

jf

i

f

f
1 ^

V
I
/ *?/

1 '
> $b i^,

^Sr"8

*- 150n A M .r 3V-
IX!

'

mA

Fall time tf

Ic = 150mA;VcC = 40V

-k' 40V

7B2

" 40

' ix

tf 7,5n i

30

20

10 ns

15ns—i

—

10 20n s

30ns

I

10 20 30 40 50mA—-Wbi

10 20 30 40 50mA

»*/B1
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BSY34

Storage time tt

/c = 500mA;VCc = 40V
Fall time tf

/c = 500mA;VCc=40V
mA
wv

k'l 3 ns
y

25

I
60

D y

35

tO
">

,•
^i

20 y2£
^HT

y$
i^

i
7

mA
DO

-to
80

60

to

20

1 1

/f-75ns

10

12J5

15

20

30

20 tO 60 80 100mA—*/bi
20 tO 60 80 100mA—-h\

ns

Switching times versus case
temperature t = f (Tea*)

60

to

20

/("

I

1Snm4 I/. ..irn
'C — —"I'tt "
/C :/m:-/R»- 10:1:1

's

,/ 'f

^
»

>r

'd

-50 50 100 150°C

ns

Switching times versus collector
current t = f {Ic): Vcc - 40 V

50

to

30

20

10

I

l\

i
; ..

\
\

*«-.

H\
>

i,
/*

VV
VV-'\^

-~k

10
1

5 10
2 5 "K^mA
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NPN Silicon Power Transistor BU205

BU 205 is a triple diffused silicon NPN power switching transistor in a TO 3 case (3 B 2

DIN 41 872). It is outstanding for short switching times and high dielectric strength. It is

intended for use in horizontal deflection output stages for color TV receivers.

The collector is electrically connected to the case.

Type

BU205

Ordering code

Q68000-A751

E «V2max B

max max

Approx. weight 18 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage (RBe < 1 00 Q)

Collector-emitter voltage

Collector current

Collector peak current

Base peak current

Negative base current

Negative base peak current

Junction temperature

Storage temperature range

Total power dissipation (Tcase-90°C)

VcES 1500 V 1 >

VCER 1500 V
VCEO 700 V
'c 2.5 A
^CM 3 A2 >

^BM 2.5 A
-h 0.1 A
~^BM 1.5 A
7] 115 °C

^stg -65 to +11

5

°C

Ptot 10 W

Thermal resistance

Junction to case *thJC S2.5 K/W

1) Max. 1 650 V are permitted in case of picture tube spark-overs.

2) Max. 5 A are permitted in case of picture tube spark-overs.
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BU205

Static characteristics

Collector cutoff current

(Vce = 1500V;VBe = 0) ^CES *1 m
Emitter-base breakdown voltage

(/E =10mA;/c = 0) V(BR)EB0 £5 V
(/E = 100mA;/c = 0) V(BR)EBO i7 V
Collector-emitter breakdown voltage

(Ic = 100 mA; /B = 0; L = 25 mH) V(BR)CEO £700 V
Collector-emitter saturation voltage

(JC = 2A;/B =1A) VcEsat £5 V
Base-emitter saturation voltage

(/c = 2A;/B = 1A) VBEsat ^1.5 V
DC current gain

(Vce = 5V;/c = 2A) hFE >2 -

Dynamic characteristics

Transition frequency

(VCE = 5 V; Ic = 0.1 A; f = 5 MHz)
Collector-base capacitance

(Vcb = 10 V; h = A; / = 1 MHz)
Switching time:

(/C = 2A;/B = 1A)

h 7.5 MHz

CcBO 65 pF

t< 0.75 US
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NPN Silicon Power Transistors BU208
BU 208 A

BU 208 and BU 208 A are triple diffused silicon NPN power switching transistors in

TO 3 case (3 B 2 DIN 41 872). They are outstanding for short switching times and high

dielectric strength and are intended for use in horizontal deflection output stages for colorTV
receivers. The collector is electrically connected to the case.

Type

BU208
BU 208 A

Ordering code

Q68000-A494
Q68000-A5163

E <t>U,2max B

Dimensions in mm

Maximum ratings

Collector-emitter voltage

(Vbe = 0)

Collector-emitter voltage

Collector current

Collector peak current

Base peak current

Negative base current

Negative base peak current at turning off

Junction temperature

Storage temperature range

Total power dissipation (TcaSe-95 C)

BU208 BU 208 A

VCESM 1500 1500 V1 >

V(CE0 700 700 V
'c 5 5 A2 '

hM 7.5 7.5 A
^BM 4 4 A
~h 0.1 0.1 A
~hvj\ 2.5 2.5 A
T] 115 115 °C

^stg -65 to +11

5

°C

Ptot 12.5 12.5 W

Thermal resistance

Junction to case RthJC £1.6 £1.6 K/W

1

)

Max. 1 650 V are permitted in case of picture tube spark-overs.

2) Max. 5 A are permitted in case of picture tube spark-overs.

886



BU208
BU 208 A

Static characteristics

Collector cutoff current

(Vce=1500V;Vbe = 0)

Emitter-base breakdown voltage

(/E =10mA;/c = 0)

(/E = 100mA,/c = 0)

Collector-emitter breakdown voltage

(Jc = 1 00 mA, h = 0, L = 25 mH)
Collector-emitter saturation voltage

(7C = 4.5A,/B = 2A)
Base-emitter saturation voltage

(/c = 4.5 A; 7B = 2 A)

DC current gain

(VcE = 5 V, Ic = 4.5 A)

BU208 BU 208 A

Tces £1 ^1 mA

V(BR)EBO

V(BR)EBO

^5
S7

£5
^7

V
V

V(BR)CE0 ^700 ^700 V

VfcEsat S5 £1 V

V^BEsat ^1.5 ^1.5 V

»FE ^2.25 ^2.25 -

Dynamic characteristics

Transition frequency

(VcE = 5V;/c = 0.1 A)

(VCE = 5 V; Ic = 0.1 A; f = 5 MHz)
Collector-base capacitance

(VcB=10V,/E = 0,f=1 MHz)
Switching times:

(/c = 4.5 A, h = 1.8 A, LB = 10 nH)

(/c = 4.5 A, h = 1 .8 Af LB = 10 jiH)

h
1

7

MHz
MHz

CcBO 150 125 pF

ff 0.7

10
0.7

10
lis

|iS
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BU208
BU208A

Total perm, power dissipation

versus temperature

Ptot
=

' Incase)

lb

\
1

10

\
c

1

\

n i

10
1

Permissible operating range

/c = MvCE);rcaM = 95 c

^f = 15,75 kHz"

7C?M=95°C

DC

25 50 75 100 125T. 10° 5 10
1

5 10
2

5 10
3 V

^ V«

DC current gain hFE = f Uc\

Tease
= parameter

Output characteristics /c = f (Vce)

/b = parameter

10'

10
1

--4+H
ill

Tease
- 75 °C

?5JC „

25 °C

!

!

5 10- 5 10° 5 10
1 A

-h
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BU208
BU208A

Collector-emitter saturation voltage

A /»fe
* 3; 7"ca«e = parameter

10
1

=1--
2E

"
C

==
25
4

fast-, is£=

5g
?5 •*

.a j!
7E °C

-
i

/

- - i—

Base emitter saturation voltage

VB&at-M/c)

A hft = 3; TggM = parameter

10
1

0,5 1,0 1,5 V

** ^CEsot

10'

h :~Eastf75°C

H
-25°

25°
C

C
+-E^
i
/ r

/
/ .

.

_

0,5 1,0 1,5 V

—** V&Esat

Collector-emitter saturation voltage

VW = >Ub)

A 7"caie
= 25 °C; /q = parameter

2,0

1,8

1.6

1A

1,2

1,0

0,8

0,6

0,4

0,2

h = 4A

\

IV^T^; »*,

2A

J A

6 V

-* Vr
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NPN Silicon Power Transistor BU 326 A

BU 326 A is a triple diffused silicon NPN power switching transistor in TO 3 case (3 B 2
DIN 41 872). It is outstanding for short switching times and high dielectric strength and is

particularly suitable for use in power supply units of TV receivers. The collector is electrically

connected to the case.

E * <t,2max B

Type

BU 326 A

Ordering code

Q62702-U268

n

3,4 max

9.5u
Approx. weight 18 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (tp
^ 1 ms)

Base current

Junction temperature

Storage temperature range

Total power dissipation

(Tcase^50°C;VcE=18V)

VCES
VCEO

Vebo

k

'tot

900
400
7

6

8
2
150
-65 to +150

50

V
V
V
A
A
A
°C

°C

W

Thermal resistance

Junction to case flthJC ^2 K/W
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BU 326 A

Static characteristics (Tcase
= 25 °c)

Collector-emitter breakdown voltage

('ceo = 1 00 mA; pulse load t
p
= 200 \xs) V(BR)CEO >400 V

Emitter-base breakdown voltage

(7EB0 = 5 mA) V(BR)EB0 >7 V
Collector cutoff current

(Vces = 900V) ^CES <1 mA
Base-emitter saturation voltage

(Ic = 4A;Vce = 5V) VBEsat <1.5 V

DC current gain

(/c = 4A;Vce = 5V) hFE 3.5 to 1

2

"

Dynamic characteristics (TcaSe
= 25 °c)

Transition frequency

(/c = 0.2A;\/ce = 10V)
Switching time:

Fall time: (/c = 3 A; /B 1 = hi = 1 A; VCE = 250 V)

6

<0.5

MHz

*AS
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BU326A

Total perm, power dissipation
versus temperature

_ ^tot ( Tease

)

=flT .

\2

1.1

1.0

0.9

0.8

0,7

0.6

0.5

0A

0.3

0.2

0.1

VCE = to 18 V

25V

38V

50V

100V

200V

W0\

50 100 150 200 °C

Total perm, power dissipation

versus voltage

*„ = = MVCE>

IU

5

m1

5

1ft°

X)
1

5 10
2 V

Permissible pulse load
m = f (t); v = parameter

Permissible operating range

A 'c - f (Vet); v = 0; 7c, = 75 "C

10-* 10"5 10"4 10"3 10"2 10"1 10° s/
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NPN Silicon Power Transistors BU426
BU 426 A

BU 426 and BU 426 A are triple diffused silicon power switching transistors in SOT 93

case (TOP 3). They are outstanding for short switching times and high dielectric strength

and are particularly suitable for use in power supply units of TV receivers. The collector

is electrically connected to the metallic mounting flange.

Type

BU426
BU 426 A

Ordering code

Q68000-A5164
Q68000-A5165

OO 1 CNI|
-—13,5 —•»

B

15-

*- 11
-"-

04,l\ !T-h— --f=
NO l/l T 1

C

E >)
_ IT>

. _

--10 -*
3,5

-
19,

a s
,_i

i ii i

Approx. weight 20 g Dimensions in mm

Maximum ratings

Collector-emitter peak voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector peak current (tp
£ 2 ms)

Base current

Base peak current

Negative base current (f < 20 ms)

Negative base peak current at turning off

Emitter current

Emitter-peak current

Junction temperature

Storage temperature range

Total power dissipation (Tcase £ 73 °C)

BU426 BU 426 A

VcESM

VCEO

800
375

900
400

V
V

Vebo

'c

7

6

7

6

V
A

'b

8
2

8
2

A
A

^BM
"'

B

3
0.1

3
0.1

A
A

~^BM

h
3
6

3
6

A
A

Tj

8
150

8
150

A
°C

^stg
-65 to +1 50 °C

Ptot 70 70 W

Thermal resistance

Junction to case RthJC I
£1.1 £1.1 K/W

893



BU426
BU 426 A

Static characteristics (7) = 25 °C)

Collector cutoff current

(VBE = 0, VCE = 800 V)

(Vbe = 0, Vqe = 800 V, 7] = 1 25 °C)

Emitter cutoff current

(h = 0, VEB = 7V)
Collector-emitter breakdown voltage

(/B = 0, Ic = 100 mA, L - 25 mH)
Collector-emitter saturation voltage

(/c = 2.5 A, /B = 0.5 A)

(/C = 4.0A,/B =1.25A)
Base-emitter saturation voltage

(/c = 2.5 A; /B = 0.5 A)

(/C = 4.0A,/B =1.25A)
DC current gain

(VCE = 5 V, /c = 0-6 A)

Dynamic characteristics

Transition frequency

(Vce = 10 V, Ic = 0.2 A. f = 1 MHz)

BU426 BU 426 A

*CES

A:es

£1
£2

£1
£2

mA
mA

^EBO £10 £10 mA

V(BR)CE0 £375 £400 V

VcEsat

VcEsat

£1.5
£3

£1.5
£3

V
V

^BEsat

VBEsat

£1.4
£1.6

£1.4
£1.6

V
V

hFE 30 30 -

MHz
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NPN Silicon Power Transistor BU 626 A

BU 626 A is a triple diffused silicon NPN power switching transistor in TO 3 case (3 B 2

DIN 41 872). It is outstanding for short switching times and high dielectric strength and is

particularly suitable for use in power supply units of TV receivers. The collector is electrically

connected to the case.

Type

BU 626 A

Ordering code

Q68000-A4984
01,0

IT

li-i

-H12.8 »9,5
max max

3^4 max

E *<.,2max B

Approx. weight 1 8 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector-peak current

Junction temperature

Storage temperature range

Total power dissipation

(Tease £25°C;VCE = 20 V)

VcBS
VCEO
Vebo

'c

*CM

*stg

P\ot

1000
400
7

10
15

175
-65 to +175

100

V
V
V
A
A
°C

°C

W

Thermal resistance

Junction to case IthJC £1.5 K/W
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BU 626 A

Static characteristics (Tcase = 25 °C)

Collector-emitter breakdown voltage

(7ceo = 50 mA; pulse load = 200 us)

Emitter-base-breakdown voltage

(
7ebo = 1 mA)
Collector cutoff current

(VCE = 1000 V)

Base-emitter saturation voltage

(/C = 8A;/B = 2.5A)
Collector-emitter saturation voltage

(/c = 8 A; h = 2.5 A)

DC current gain

(/C =10A;VCE=''-5V)
(/c = 2.5A;^ce=10V)

V(BR)CE0 >400 V

V(BR)EB0 >7 V

~^CES <1 mA

^BEsat <2.2 V

VcEsat <3.3 V

hFE >10
>15

Dynamic characteristics (TcaSe
= 25 °C)

Transition frequency

(/c = 0.1 A;\/ce=10V)
Switching time:

Fall time (/c = 8 A; /B i
= -/

B2 = 2.5 A)

6

<1

MHz

us
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BU626A

Total perm, power dissipation

versus temperature

W ''tot
= f Incase)

IZU

100

80

60

40

20

50 100 150 200 °C

" ^" 'Hasp

Permissible operating range

k = f(VC&. Tease = 25 °C;

A for individual pulse ( v = 0)

10
2

ms

0p2
0,05\ W

\^r c^.ci- 0,1 :

III

f
OS

1

±1
1

2
t

ST
4_I .

nn

J_ ill

10° 5 10 5 10' 5 10
s
V

DC current gain hre = f (Iq)

VcE = 5V;Tcase =25°C

10

hFE

10°

10"2 5 10"
1

5 10° 5 10
1 A

•* It
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NPN Silicon Power Transistors BUW70
BUW71
BUW72

BUW 71 , BUW 72, and BUW 73 are triple diffused silicon NPN power switching transistors

in TO 3 case (3 A 2 DIN 41 872). They are outstanding for short switching times and high
dielectric strength and are particularly suitable for use in clocked voltage converters. The
collector is electrically connected to the case.

Type Ordering code

BUW 70 Q62702-U295
BUW 71 Q62702-U296
BUW 72 Q62702-U297
Mica washer Q62901-B11-A
Insulating nipple Q62901-B50

E 04,1

005*W

- - | t

01 — s s

1 11,5

max

-
» 1

11

max

Approx. weight 1 8 g
Mica washer

Additional thermal resistance

dry: fith = 1 25 K/W
greased: fith = °-35 K/W

Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter base voltage

Collector current

Base current

Junction temperature

Storage temperature range
Total power dissipation

(Tcase ^ 25 °C)

BUW 70 BUW 71 BUW 72

VcBO 150 450 450 V
VCEO 100 400 400 V
Vebo 7 7 7 V
'c 10 5 10 A
'b 3 1.5 3 A
Tj 150 150 150 °C

Tstg -65 to +150 °C

Ptot 80 100 100 W

Thermal resistance

Junction to case "thJC ^1.5 £1.25 £1.25 K/W
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BUW70
BUW71
BUW72

Static characteristics (TcaSe
= 25 °Q

Collector-emitter breakdown voltage

(/CEO = 10mA)
Collector cutoff current

(Vcbo = 450V)
(VCbo = 150V)
Emitter cutoff current

(VBE0
= 7 V)

Collector-emitter saturation voltage

(/C = 4A,/B = 0.8A)
(JC = 2A./B = 0.4A)

Base-emitter saturation voltage

(/C = 4A,/B = 0.8A)

(/C = 2A,/B = 0.4A)

DC current gain

(/c = 4A;Vce = 5V)
(/C = 2A,VCE = 5V)

BUW70 BUW71 BUW72

V(BR)CEO 100 400 400 V

^CBO
_ 0.1 0.1 mA

JCBO 0.1 - - mA

^EBO 0.1 0.1 0.1 mA

VcEsat 0.8 - 0.8 V
VcEsat

- 0.8 — V

V^BEsat 1.5 - 1.5 V

V^BEsat
- 1.5 — V

h?E >40 _ >15 -

hn - >15 - -

Dynamic characteristics (TcaSe
= 25 °C)

Switching times:

(/c = 5A,/Bi
= -/

B2 = 0.5A,flL = 10 Q ) ti

'on

u
(/c

= 3A,/Bi
= -/B2=0.3ARl=20Q) ff

fon

1
- 1.2 US

1 - 2 US

3 - 4 |iS

- 1.3 - US
- 1.5 - ys
- 4 - V-S
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NPN Silicon Darlington Power Transistor BUX28

c

"35

o

BUX 28 is a triple diffused monolithic NPN darlington power transistor in TO 3 case
(3 A 2 DIN 41 872). The collector is electrically connected to the case. The resistor between
base and emitter as well as the inverting diode are integrated.

BUX 28 is particularly suitable for use in firing circuits of cars and for general purpose
switching applications at high voltages.

Type

BUX 28
Mica washer
Insulating nipple

01,0

-H 12,8

IT

IJ
14 max

9,5

Ordering code

Q62702-U258
Q62901-B11-A
Q62901-B50

Approx. weight 18 g
Dimensions in mm

-i?-'t-

f I

Mica washer dry: flth = 1 -25 K/W
greased: flth = 0.35 K/W

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector current

Collector peak current (tp< 1 ms)
Current of the inverse diode

Base current

Junction temperature

Total power dissipation (TcaSe ^ 55 °C)

VCEO 350
VCER 350

'c 8

A:m 12

-k 8

h 1.5

T] 175

P\ot 80

V
V
A
A
A
A
°C

W
Thermal resistance

Junction to case RthJC <1.2 K/W
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BUX28

Static characteristics (7case = 25 °C)

Collector-emitter breakdown voltage

(7c =100mA;L = 25mH)
Collector cutoff current

Collector cutoff current

(VCE = 350 V)

(VCE = 350 V, Tcase = 1 25 °C; tp
< 200 xs)

DC current gain

(/c = 7A;Vce=1-5V)
Collector-emitter saturation voltage

(7C = 10A;/B = 0.25A)
Base-emitter saturation voltage

(7C =10A;/B = 0.25A)
Forward voltage of the inverse diode

(-/C = 7A;/B = 0)

V(BR)CE0

*ceo

>350
<1 mA

4ceo

JcES

<1
<10

mA
mA

/JFE >10 -

VcEsat <2 V*

^BEsat <2.4 V

-VCE 1.5 V

* AOL = 0.65%

Total perm, power dissipation

versus temperature

Ptot = f (Tease); Vce = Parameter

W
100

80

60

40

20

tfthJl

Permissible operating range
/C = MVcE);rcas, = 55°C;v =

A

Iff

\s X \ffi\
S^~"

—: r- -ms -

5
>«

\ °.'
,

5

m° t=- ! ll----\ —f-i

5 ^J-f8^ 29 -

c* ;:n::::
k-f(\l } \ \lvA W

rt

Tc ise

1 1

1

-55°G

^c 0.!::::

5
jVy _1

Ar -^

_V 1
m-2 i

_dc

50 100 150 200 'C 10
3
V

-*E
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BUX28

, Permissible pulse load

£ rthjc = 'ft>

" , v = parameter

10
1

10-6 10
-5

10"
4

10
-3

10
-2

10
_1

10° s

/

Pulse load

(Voltage multiplicator)

Mv = f (t)

VI II I III
T

x\
II 1 illlA || t (it

3WHI

J

0.02
*

'
! S k

r s r
Wtf

iiir
"""*;—t; \ 1 III

—
0.1

" S J \L

"n?' "J %flJ|

0.5
J'

^if N|
^

ijii m\ ill ili""3

Pulse load
(Current multiplicator)

M,= f(t)

:

llfl

||||

V- 1)
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I-w ;

-t\': -

0.5

lO"
6 10"5 10'* 10'3 10"2 10"' 10 D s

^/
10"5 10' 10

-2
10
H

s
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NPN Silicon Power Transistors BUX80
BUX81

BUX 80 and BUX 81 are triple diffused NPN silicon power transistors in a case similar

to TO 3 (3 A 2 DIN 41 872). The collector is electrically connected to the case. The transistors

are particularly suitable for use as high-speed power switch at high voltages. BUX 80 is

intended as replacement for BUW 77 (also BUW 76).

Type Ordering code

BUX 80 Q68000-A4634
BUX 81 Q68000-A4675
Mica washer Q62901-B11-A
Insulating nipple Q62901-B50

U-3-
-0.1

ii

E «4,2max B

-
:- + J

01,0 J I
o* u-»

H12,B

.- ~1
1

9.5

max

"T

Approx. weight 18 g Dimensions in mm

0,05*
HOI

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-emitter voltage

(flBE = 50Q)
Collector current

Collector peak current (t < 2 ms)

Base current

Base peak current (r < 2 ms)

Negative base peak current

at turning off

Storage temperature range

Junction temperature

Total power dissipation (TcaSe ^ 4° °C)

Thermal resistance

Junction to case

BUX 80 BUX 81

VcES 800 1000 V
VcEO 400 450 V

VCER 500 500 V
k 10 10 A
^CM 15 15 A
/b 4 4 A
^BM 6 6 A

~^BM 6 6 A
^"stg

-65 to +150 °C

Tj 150 150 °C

Ptot 100 100 W

MhJC £1.1 £1.1 K/W
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BUX80
BUX81

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

(/c = 100 mA; 7B = 0; L = 25 mH)
(7C = 1 00 mA; RBE = 50 Q; L = 1 5 mH)
Collector cutoff current

(Vces = 800V)
(Wces = 800V;7

j
= 125°C)

(Vces= 1000 V)

(Vces= 1000 V; 7j = 125°C)
Emitter cutoff current (Vebo = 1 V)

DC current gain (7C = 1 .2 A; VCe = 5 V)

Collector-emitter saturation voltage

(7C = 8A;7B = 2.5A)

(/C = 5A;/B = 1A)
Base-emitter saturation voltage

{/C = 8A;/B = 2.5A)

(7C = 5A;7B = 1 A)

BUX80 BUX81

V(BR)CE0 >400 >450 V
V(BR)CER >500 >500 V

Ades <1 _ mA
^CES <3 - mA
A;es

- <1 mA
^CES

- <3 mA
hso <10 <10 mA
»FE 30 30 -

^CEsat <3 <3 V
^CEsat <1.5 <1.5 V

^BEsat <1.8 <1.8 V
^BEsat <1.4 <1.4 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(7C = 0.2 A; VCE = 1 V; f = 1 MHz) fr
Switching times:

(Vcc = 250 V; 7C = 5 A; 7B = 1 A; -7
B = 2 A)

Turn-on time t n

Storage time ts

Fall time 1
> tf

0.35 (<0.5)

2.5(<3.5)

0.3

0.35 (<0.5)

2.5(<3.5)

0.3

MHz

[IS

]1S

fiS

1) at Tbase = 95 °C is tf < 0.8 (is
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BUX80
BUX81

Total perm, power dissipation

versus temperature

\J Ptot
=

' (Tease)

I5U

100

50

50 100 150 °C

^" 'MSB

Permissible pulse load

J<^ ^thx = ' W: v = parameter
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BUX80
BUX81

DC currant gain hf^ = f Cc)

VcE = 5V;Tcase = 25X

10' 10" 10
1

10'

A

—*/c

Oscillator - voltage curve Timing diagram

% L^30ns

min min V
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90-
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%
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4 oft

^C on90- f H >

I
\J \

/on h
,y

»CE
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Test circuits for breakdown voltages

BUX80
BUX 81

f°r V(BRICE0 for V,

,

o+50V

30 to 60 Hz

vert.

Test circuit for switching times

+25 V*

\
\

Pi

id
$-20jis
r- 2ms
V
E
= 15V

VBQt-250V
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NPN Silicon Power Transistors BUX82
BUX83

BUX 82 and BUX 83 are triple diffused NPN silicon power transistors in a case similar to

TO 3 (3 A 2 DIN 41 872). The collector is electrically connected to the case. The transistors

are particularly designed for use as high-speed power switch at high voltages. BUX 82 is

suitable as replacement for BUX 26, BUX 27 (also BUY 79).

Type Ordering code

BUX 82 Q68000-A4676
BUX 83 Q68000-A4677
Mica washer Q62901-B11-A
Insulating nipple Q62901-B20

E 0V2max B

- _it
01,0

\ - -||

~ -
'

1

3A max

-I 12.8 9,5u
max max

Approx. weight 18 g

*

2

I 7
10,9

6, 6 maX

0,05*
0,01.

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector-emitter voltage (RBe
= 50 ^)

Collector current

Collector peak current (t < 2 ms)

Base current

Base peak current (f < 2 ms)

Negative base peak current

Storage temperature range

Junction temperature

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to case

BUX 82 BUX 83

VCES 800 1000 V
VCEO 400 450 V
VcER 500 500 V
'c 6 6 A
^CM 8 8 A
'b 2 2 A
-^BM 3 3 A
~^BM 3 3 A
^stg -65 to +150 °C

Tj 150 | 150 °C

Ptot 75 75 W

ftthJC =£1.65 ^1.65 K/W
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BUX82
BUX83

Static characteristics (7amb = 25 °C)

Collector-emitter breakdown voltage

(/c = 1 00 mA; /B = 0; L = 25 mH)
(/c = 100mA;fiBE = 100Q;L = 15mH)
Collector cutoff current

(\/ces = 800V)
(VCES = 800V;Tj

=125°C)
(\^ces= 1000 V)

(Vces=1000V;7-
j

= 125°C)
Emitter cutoff current (

V

EB0 = 1 V)

DC current gain (/c = 1.2 A; VCe = 5 V)

Collector-emitter saturation voltage

(/C = 4A;/B =1.25A)
(/C = 2.5A;/B = 0.5A)
Base-emitter saturation voltage

(7C = 4A;/B = 1.25A)

(/C = 2.5A;/B = 0.5A)

BUX82 BUX83

^(BR)CEO >400 >450 V
V(BR)CER >500 >500 V

4ces <1 - mA
^CES <2 - mA
^CES

- <1 mA
hss - <2 mA
hBO <10 <10 mA
/»FE 30 30 -

^CEsat <3 <1.6 V
VcEsat <1.5 <1.4 V

^BEsat <1.6 <1.6 V
^BEsat <1.4 <1.4 V

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(Ic = 0.2 A; VCE = 1 V; f = 1 MHz) h 6 6 Ml
Switching times:

(Vcc = 250 V; Ic = 2.5 A; 7B1 = 0.5 A,

-hi = 1 A)

Turn-on time 'on 0.3 (< 0.5) 0.3 (< 0.5) US

Storage time fs 2(<3.5) 2(<3.5) \IS

Fall time 1 '
tf 0.3 0.3 US

1) at Tease = 95 °C istf £1 us
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BUX82
BUX83

Total perm, power dissipation

versus temperature

Ptot
= f (^case)

3U

50

50 100 150 °C

'race

Permissible pulse load

^twe =
' W: v = parameter

^thJC
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I

_iii_jlilii_iiiL

Permissible operating range
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DC currant gain hFE = f (

J

c)

^CE = 5V;rcase = 25 C

IU

j~

_L~
!

T

m1

in

10
1 A

BUX82
BUX83

Oscillator - voltage curve

min min V

"(3R1CE0 V(8R)CER—" va

Timing diagram

% L<;30ns
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Test circuits for breakdown voltages

BUX82
BUX83

fork,. for I^IBR) CER

30to60Hz

O+50V

hor.

Oscillograph

vert.

Test circuit for switching times

+25 V

1

Pi n.

A-20ps
T-2ms
P
T
-15V

l^BQt-250V
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NPN Silicon Power Transistors BUX84
BUX85

BUX 84 and BUX 85 are triple diffused NPN silicon power transistors in TO 220 cases.

They are outstanding for their short switching times and high dielectric strength, and are

particularly suitable for switching power supplies in TV sets. The collector is electrically

connected to the metallic mounting area.

Type

BUX 84
BUX 85

Ordering code

Q68000-A3869
Q68000-A5166

h— 13U5*'

Approx. weight 18 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Collector-peak current (tp
£1 ms)

Base current

Base peak current

Negative base peak current

at turning off

Storage temperature range

Junction temperature

Total power dissipation (Tease £ 50 °C)

Thermal resistance

Junction to mounting flange

BUX 84 BUX 85

VCES

VcEO

800
400

1000
450

V
V

Vebo 10
2

10
2

V
A

JCM 3
0.75

3
0.75

A
A

^BM 1 1 A

~^BM
^stg

1

-65 to

1

+150
A
°C

Tj 150 150 °C

Ptot 40 40 W

MhJC £2.5 £2.5 K/W
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BUX84
BUX85

Static characteristics (Tamb = 25 °C)

Collector-emitter breakdown voltage

He = 100 mA; /B = 0; L = 25 mH)
Collector cutoff current

(Vces = 800 V)

(Vces = 800 V;7j=125°C)
(V*CES = 1000 V)

(VcES=1000V;rj = 125 o
C)

Emitter cutoff current

(Vebo = 5V)
Collector-emitter saturation voltage

(/c = 0.3 A; /B = 0.03 A)

(/C = 1A;/B = 0.2A)
Base-emitter saturation voltage

(/c =1 A;/B = 0.2A)

Dynamic characteristics (7"amb = 25 °C)

Transition frequency

(Vce=10V;/c = 0.2A;/=1 MHz) fT
Switching times:

(Vcc = 250V; Ic = 1 A; /B = 0.2 A; -/B = 0.4A)
Turn-on time tor

Storage time ts

Fall time 1
> tf

BUX84 BUX85

V(BR)CE0 ^400 ^450 V

A:es S1 _ mA
^CES S1.5 - mA
^CES - S0.2 mA
A:es

- £1.5 mA

^EBO S1 £1 mA

VcEsat S1.5 £1.5 V
^CEsat S3 S3 V

^BEsat £1.1 £1.1 V

20

0.2 (<0.5)

0.2 (< 3.5)

0.4

20

0.2 (<0.5)

2 (<3.5)

0.4

MHz

US
[IS

\IS

1) at rCase = 95 °C is tf ^1 jis
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BUX84
BUX85

Total perm, power dissipation

versus temperature

y Ptot
=

' (Tease)

"tot

A

5U

40

30

20

10

n

Permissible pulse load

K Zthjc = f (V; v = parameter

W
10

1

50 100 150 °C

Permissible operating range
Ic = fiVcE);Tcase i50°C
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-
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DC current gain />fe - / Cc)

VcE = 5V;Tcase = 25X

IU

II
tf

tf

m1

II

Tf

mO

10" 1
10° 10

1 A
-h

Test circuit for breakdown voltage VJbrjceo

'or: UBR ,cE0

BUX84
BUX85

« + 50V

hor.

Oscillograph

vert.

30 to 60 Hz |_
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Test circuit for switching times

BUX84
BUX85

VBat-250V

Ap
-20ps u "

\t
t

- 15 V
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NPN Silicon High Voltage Switching Transistors BUX86
BUX87

BUX 86 and BUX 87 are NPN silicon epibase power switching transistors in TO 1 26 plastic

package (12 A 3 DIN 41 869). They are outstanding for their short switching times and
high dielectric strength and are particularly suitable for use in switching power supplies of

TV sets. The collector is electrically connected to the metallic mounting area.

Type

BUX 86
BUX 87

Ordering code

Q68000-A3870
Q68000-A5167

1,25mm

0,8«0,5

V-
c=

-16.2.

3'V

-10,7i0.2-

_.f

ifce

-*^7t0.ll

Approx. weight 0.5 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-emitter voltage

Collector current

Collector peak current (t
p
<2 ms)

Base current

Base peak current

Negative base peak current

at turning off

Storage temperature range

Junction temperature

Total power dissipation (Tcase ^ 60°C)

Thermal resistance

Junction to mounting area

BUX 86 BUX 87

VCES 800 1000 V
VcEO 400 450 V
h 0.5 0.5 A
ICM 1.0 1.0 A
4 0.2 0.2 A
4m 0.3 0.3 A

~4m 0.3 0.3 A
Tstg -65 to +150 °C

7j 150 150 °C

Ptot 20 20 W

ftthJC ^4.5 S4.5 K/W
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BUX86
BUX87

Static characteristics (Tamb
= 25 °C)

Collector-emitter breakdown voltage

(/c = 1 00 mA; /B = 0; L = 25 mH)
Collector cutoff current

(VCes = 800V)

(Vces = 800 V; Tj = 150°C)

(VCES = 1000 V)

(VCES = 1000V;T'
j

= 150 C)

Emitter cutoff current (Vebo = 5 V)

DC current gain (Vce = 5 V; 7C = 50 mA)
Collector-emitter saturation voltage

(7C = 100mA;7B = 10 mA)
(7C = 200 mA; 7B = 20 mA)
Base-emitter saturation voltage

(7C = 200 mA; JB = 20 mA)

Dynamic characteristics (7"
amb = 25 °C)

Transition frequency

(Vce = 10 V; 7C = 50 mA; f = 1 MHz)
Swicthing times

(Vcc = 250 V; 7C = 200 mA; 7B = 20 mA;
-7

B = 40 mA)
Turn-on time

Storage time

Fall time1 '

BUX86 BUX87

V(BR)CE0 £400 £450 V

JCES <0.1 - mA
4CES <1 - mA
fes - ^0.1 mA
AjES

- <1 mA
^EBO <1 <1 mA
/>FE 50 50 -

VcEsat <1.5 <1.5 V
^CEsat <3 <3 V

^BEsat <1 <1 V

'on

tf

20

0.25 {< 0.5)

2(<3.5)
0.4

20

0.25 (< 0.5)

2(<3.5)
0.4

MHz

lis

us

us

1) at Tease = 95 °C is tf £ 1.4 jis

919



BUX86
BUX87

Total perm, power dissipation

versus temperature

W ^tot
= f (^case)

JU

20

10

n

50 100 150 °C

'rasp

Permissible pulse load

j<^ ^thjc = f (t); v = parameter
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DC current gain /jFe = f Uc)
VCE = 5V;T,mb = 25 8C

10
1

10
2

10
3 1(TmA

Test circuit for breakdown voltage V(br>ceo

for: Vta

BUX86
BUX87

50V

hor.

Oscillograph

vert.

30 to 60 Hz
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Test circuit for switching times

BUX86
BUX87

% k*30ns
90

+25V»

y=250V

kE -15V
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Control Unit BZW20

This component, a transistor with integrated base emitter resistance and a Z diode, in TO 236

case (24 A 3 DIN 41 869) is designed for use as control unit in various professional and

industrial electronic circuits. Due to the compact design of microelectronic circuits, it is

particularly suitable for hybrid circuits in thick and thin film technology.

The type is marked with the code letters TZ".

Type Mark Ordering code

BZW20 TZ Q62702-Z1 387

Circuit diagram —[^

1*0,05 1*0.05

TZ

lit
0,4*0.03

3-0.15
-

M
0,1*0.015

1 -*£

^t
r
3.L025

^Uo.35 1-

Approx. weight 0.02 g
Dimensions in mm

Maximum ratings

Collector-emitter voltage

Base-emitter voltage

Collector current

Base current

Storage temperature range

Junction temperature

Total power dissipation (Tamb ^ 45 °C)

VCEO 20 V
VZE 8.4 to 9.5 V

k 100 mA
h 10 mA
Tstg -55 to +125 °C

7] 115 °C

Ptot 150 mW

Thermal resistance

Junction to ambient air if mounted on:

Glass substrate (7x7x1 mm)
Glass fiber substrate (30 x 12 x 1.5 mm)
Ceramic substrate (30 x 12 x 1 mm)

RthJA <700
RthJA <450
RthJA <450

K/W
K/W
K/W
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BZW20

Static characteristics (7amb = 25 °C)

Collector cutoff current

(VCE = 20 V)

(\ZCE = 20V;Tamb -125°C)
Collector-emitter breakdown voltage

(/c = 100iiA)

DC current gain

(/c = 50 mA; l/CE = 1.5 V)

Collector-emitter saturation voltage
(Ic = 1 8 mA; Iz = 2 mA)
Differential current gain

(/c = 1 6 mA; VCE = 1 .5 V)

Differential transconductance

(/c = 1 8 mA; \ZCE = 1 .5 V)

4cE0 <100 nA

4CE0 <30 p,A

^(BR)CEO >20 V

r»FE >15 -

VcEsat <0.4 V

.
A/c

250 -

S= A/c 700 mS
AlA

mW
200

Total perm, power dissipation
versus temperature
Ptot ~ f fatnbl

% 1B0

100

I I I I I I I I I I I I

1 =Glass substrate 7x7x1 mm—
2=Cermaic substrate 30x1 2x1 mm

-
—

3=Glass fiber substrate30x12x1.5 mm

\ 2,3

\

>\

VN
,\

h
1

Thermal resistance versus
* substrate area

^ Rmm = f(NF)

10
3

T
thDA

100 150 °C

^'amb

10
Z

Jl

1

I

im

1=Gla.

2=Cer£

3=Glas

>s substrate 1 mm
mic substrate 1 mm
s fiber substrate 1.5 n

5 io
3 mm2

NF
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BZW20

Permissible pulse load for ceramic

K_ substrate 30 x 12 x 1,5 mm
W rthjC = ' ft); v = parameter

n3

'ttlDC

io-i

=e1;:==e;:==ee:==e::==e::==e:;

-g :; — -===i===:;|iii!
p""-"

Jg ^':|^'

iSni=^ipii!!= E^EE Ei:==Ei;

jjj£}'.*4fi
... ... ... ...

I2 :

^M\E = z::~z::~z::== z::== z::

-^_"L_IT>-—
==e U—r—H t E:I== EJJ

—I—I—I—I

J_
T T T

ill III nil 111 1111 1111

10~s 10" 10'3 10~
z—•/

Permissible pulse load for glass

K substrate 7x7x1 mm
W ^thjc = ' ft); v = parameter

10
3

10'6 10"s lO"
1

* 10'
3

10"
2

10"1 10° S

Differential current gain

*fc= —- = fUe )

AIZL = 1,5V;/=1 kHz

JUU

100

n

16 20 22 mA

Differential transconductance

Ale
fdc)" ^

mS 1^ = 1,5 V;f = 1 kHz

800

S 700

1 600

500

400

300

200

100

o

) 3 1 2 16 2 2
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NPN Silicon Planar Transistors 2 N 2218
2 N 2219
2 N 2218 A
2 N 2219 A

2 N 22 1 8, 2 N 22 1 9, 2 N 22 1 8 A, and 2 N 22 1 9A are epitaxial NPN silicon planar transistors

in TO 39 case (5 C 3 DIN 41873). The collector is electrically connected to the case.

The transistors are particularly suitable for use as high-speed switches of medium
performance.

Type Ordering code

2 N 221

8

Q62702-F109
2N2219 Q62702-F133
2 N 221 8 A Q62702-S29
2 N 221 9 A Q62702-F59

«\5

k-145±i-*l

hi
W-0,4

C E B

Approx. weight 1.5 g

K9,2-07H

Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2218 2 N 2218 A
2 N 2219 2 N 2219 A

VcBO 60 75 V
ViCEO 30 40 V
^EBO 5 6 V
k 0.8 0.8 A
7-j 175 175 °C

Tstg -65 to +200 °C

Ptot 0.8 0.8 W
Ptot 3 3 W

ftthJA

ftthJC

S188
S50

=£188

^50
K/W
K/W
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2 N 2218
2 N 2219

Static characteristics (Tamb
= 25 °C)

Collector-emitter saturation voltage

(/c = 1 50 mA; /B = 1 5 mA)
(7C = 500 mA; /B = 50 mA)
Base emitter saturation voltage

(7C = 1 50 mA; /B = 1 5 mA)
(7C = 500 mA; /B = 50 mA)
Collector cutoff current

(Vcbo = 50V)
(VCBO

= 50V;Tamb =150 C)

Collector-emitter breakdown voltage

(/c = 10mA;/B = 0)

Collector-base breakdown voltage

(7c =10nA;/E = 0)

Emitter-base breakdown voltage

(/E =10nA;/c = 0)

DC current gain

(VcE = 10V;/c = 0.1 mA)
(VCE = 10 V; Ic = 1 mA)
(VCE = 10V;/C = 10 mA)

(VcE = 1 V; Ic = 1 50 mA)
(VCE = 10 V; Ic = 500 mA)

2 N 2218 2 N 2219

VcEsat

VcEsat

£0.4
£1.6

£0.4
£1.6

V
V

VB Esat
VBEsat

0.6 to 2

£2.6
0.6 to 2

£2.6
V
V

^CBO

^CBO

£0.01
£10

£0.01

£10
JiA

HA

V(BR)CEO 30 30 V

V(BR)CB0 60 60 V

^(BR)EBO 5 5 V

>>FE

hfE

hfE

hFE

»FE

>20
>25
>35
40 to 1 20
>20

>35
>50
>75
1 00 to 300
>30

-
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2 N 2218 A
2 N 2219 A

Static characteristics {Tamb = 25 °C)

Collector-emitter saturation voltage

(/c = 1 50 mA; IB = 1 5 mA)
(Ic = 500 mA; /B = 50 mA)
Base-emitter saturation voltage

(/c = 1 50 mA; /B = 1 5 mA)
(Ic = 500 mA; IB = 50 mA)
Emitter cutoff current (Vebo = 3 V)

Collector cutoff current (Vcbo = 60 V)

Collector cutoff current (VCbo
= 60 V;

7-
amb = 150°C)

Collector-emitter breakdown voltage

(/c =10mA;/B = 0)

Collector-base breakdown voltage

(7c =10nA;/E = 0)

Emitter-base breakdown voltage

(7E = 10fiA;/c = 0)

DC current gain

(VCE = 10V;/C = 0.1 mA)
(VCE =10V;/C = 1 mA)
(VcE =10V;/c = 10mA)
(VCe = 1 V; Ic = 1 mA; Tamb = -55 °C)

(VCE = 1 V; Ic = 1 50 mA)
(VCE = 1 V; Ic = 1 50 mA)
(VCE = 10V;/C = 500 mA)

2 N 2218 A 2 N 2219 A

VCEsat ^0.3 ^0.3 V
VcEsat ^1 ^1 V

^BEsat 0.6 to 1 .2 0.6 to 1 .2 V
VBEsat ^2 ^2 V
^EBO ^10 ^10 nA

^CBO ^0.01 ^0.01 HA

^CBO ^10 ^10 I^A

^(BR)CEO >40 >40 V

V"(BR)CB0 >75 >75 V

VfBRlEBO >6 >6 V

&FE >20 >35 _

"FE >25 >50 -

/1FE >35 >75 -

>1FE >15 >35 -

HFE 40 to 1 20 100 to 300 -

^FE >20 >50 -

^FE >20 >40 -
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Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(\ZCE = 20 V; 7C = 20 mA; f = 100 MHz)
Collector-base capacitance

(Vcbo= 10V;f= 100 kHz)

Emitter base capacitance

(Vebo = 0.5 V;f= 100 kHz)

2 N 2218
2 N 2219
2 N 2218 A
2 N 2219 A

2 N 2218 2 N 2219

fl >250 >250 MHz

CcBO ^8 ^8 pF

Cebo <30 <30 pF

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(VCE = 20 V; Ic = 20 mA; f = 1 00 MHz)
Collector base capacitance

(Vcbo= 10V;f= 100 kHz)

Emitter base capacitance

(\/EB0 = 0.5 V; f = 1 00 kHz)

Feedback time constant

(Vcb = 20 V; 7C = 20 mA;
f= 31.8 MHz)
Noise figure

(Vce=10V;/c = 100hA
f = 1 kHz; Rg = 1 kQ)

Switching times:

(7C = 150 mA; 7B1 = -7
B2 = 15 mA, Vcc = 30 V

Delay time td

Rise time tr

Storage time ts

Fall time U

2 N 2218 A 2 N 2219 A

h >250 >300 MHz

CcBO <8 <8 pF

Cebo <25 <25 pF

^bb''' Cb'c <150 <150 ps

NF _ <4 dB

^10
^25
^225
^60

^10
^25
^225
^60

ns

ns

ns

ns

Four-pole characteristics

(Vce = 10 V; 7C = 1 mA; f = 1 kHz)

(VCE = 10 V; 7C = 10 mA; f = 1 kHz)

"He
Hl2e

tele

h22e

hw e

ni2e

tele

te2e

1 to 3.5

<5-10-4

30 to 1 50
3 to 15

0.2 to 1

2.5 • 10~4

50 to 300
1 to 1 00

2 to 8

< 8 • 10~4

50 to 300
5 to 35
0.25 to 1 .25

4
•
10~4

75 to 375
25 to 200

kQ

us
kQ

|iS
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2 N 2218
2 N 2219
2 N 2218 A
2 N 2219 A

Total perm, power dissipation

versus temperature

w ptot
= fm

4

#th JC

^hJA

Permissible pulse load rthJC
=

' ft)

K_ v = parameter

W
10

2

100 200 °C

DC current gain riFE = f (/c )

VcE = 1V.VCE=10V;ramb = 25°C

1

|/ 1 v 4
lztE-

|
|

I 175 °CIf t

7>
25°C1M
Ikf-
flfltsj.

.

f
-55° jnpr it

I *""5- iflkv Pi

J:
5^ = " pd'

in

'

10" 1
10° 10

1

10
2

10
3 mA

-h

Saturation voltages

^BEsat = M/C ). VcEsat = H/c)

mA /1fe= 10;Tamb = 25°C

10
3

/
^CE K»E

0,2 0,4 0,6 0,8 1,0 1,2 V

*" I^BEsat' Ifasat
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Turn-on time fon = f (Ic )

/>fe = 10; 7amb = 25 °C; Vcc = 30 V
ns Vbe = parameter

10
3

k

T TT
1

TTT
J

Ttf t

xlt t

I

t

Mcc" 30 I

=10

f
vK -5VM

J

/y
%{-2M T

t

rV-fi yd t

I w
t

m
/

I Hill

V '

10° 10
1

10
2

10
3 mA

*/c

2 N 2218
2 N 2219
2 N 2218 A
2 N 2219 A

Storage time ts
= f (7C )

Fall time tf
= f (7C ); Tamb = 25X

i

^
S >,^FE=10

>t
s

.*fM0
^^

10
1

10' lO'mA

h

Collector-base capacitance
pf CCB = f(VcB>;Tamb = 25°C

A

IU

tt

tf

TT

10
1

tf

IT

m°

10 V

Transition frequency fT = f Uc)

MHz (/CE = 20V,ramb = 25X

IU

1

tf
tf

10
2

tt
tt

ml

10" 1
10° 10

1

10
2 mA

-h
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NPN Silicon Planar Transistors 2 N 2220
2 N 2221
2 N 2222

2 N 2220, 2 N 2221, and 2 N 2222 are epitaxial NPN silicon planar transistors in TO 18

case (1 8 A 3 DIN 41 876). The collector is electrically connected to the case. The transistors

are particularly suitable for use as high-speed switches.

Type

2 N 2220
2 N 2221
2 N 2222

Ordering code

Q68000-A4573
Q62702-F134
Q62702-F135

0O,if5

-13,5*1—^
2,5^3

Approx. weight 0.33 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Total power dissipation (Tcase = 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2220
2 N 2221
2 N 2222

VCEO 30 V
VCBO 60 V
^EBO 5 V
'c 0.8 A
7-j 175 °C

Tstg -65 to +200 °C

Ptot 0.5 W
Ptot 1.8 W

RthJA

flthJC

^300
^83

K/W
K/W
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2 N 2220
2 N 2221
2 N 2222

Static characteristics (Tamb
= 25 °C)

Collector-base breakdown voltage

(/c =10jiA)
Collector-emitter

breakdown voltage

(7c =10mA)
Emitter-base breakdown voltage

(7E =10nA)
Collector-emitter saturation voltage

(4=15 mA; 7C = 1 50 mA)
(7B = 50 mA; 7C = 500 mA)
Base-emitter saturation voltage

(7C = 1 50 mA; 4 = 15 mA)
(7C = 500 mA; 7B = 50 mA)
Emitter cutoff current

(Veb = 3V)
Collector cutoff current

(VCB = 50V)
(VCB = 50V;7amb =150°C)
DC current gain

(VCE = 10V;7C = 0.1 mA)
(VCE = 1 V; 7C = 1 mA)
(VCE= 10 V; 7C = 10 mA)
(VCe = 1 V; 7C = 1 50 mA)
(VCE = 10V;7C = 500 mA)

(Vqe = 1 V; 7C = 1 50 mA)

Dynamic characteristics (7amb = 25 °C)

Collector base capacitance

(Vcb= 10V;f=1 MHz) CCBo
Transition frequency

(Vce = 20 V; 7C = 20 mA;
f= 100 MHz) fT

°C) 2 N 2220 2 N 2221 2 N 2222

^(BR)CBO >60 >60 >60 V

V(BR)CE0 >30 >30 >30 V

^(BR)EBO
3

>5 >5 >5 V

^CEsat <0.4 <0.4 <0.4 V

W:Esat
- <1.6 <1.6 V

^BEsat <1.3 <1.3 <1.3 V
^BEsat

- <2.6 <2.6 V

4bo <10 <10 <10 nA

A:bo <10 <10 <10 nA

A:bo <10 <10 <10 nA

»FE
_ >20 >35 -

/»FE >12 >25 >50 -

^FE >17 >35 >75 -

"fe 20 to 60 40 to 1 20 100 to 300 -

^FE
- >20 >30 -

/1FE >10 >20 >50 -

<8

>250

<8

>250

<8

>250

PF

MHz

Switching times:

(Vcc = 20 V; 7C = 1 50 mA;
7B1 approx. 7B2 approx. 1 50 mA
Delay time

Rise time

Storage time

Fall time

*d 5 5 5 ns

tr 15 15 15 ns

u 190 190 190 ns

tf 23 23 23 ns
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NPN Silicon Planar Transistors 2 N 2221 A
2 N 2222 A

2 N 2221 A, and 2 N 2222 A are epitaxial NPN silicon planar transistors in TO 18 case

(18 A 3 DIN 41 876). The collector is electrically connected to the case. The transistors are

particularly suitable for use as high-speed switches.

Type

2 N 2221 A
2 N 2222 A

Ordering code

Q62702-F414
Q62702-S1 22

«o,w s
" t-L.

*-13,5il—
©

-5V* 2,5^0,3

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Total power dissipation (Tcase = 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2221 A
2 N 2222 A

VCEO 40 V
VCBO 75 V
^EBO 6 V
'c 0.8 A
T] 175 °C

^stg -65 to +200 °C

Ptot 0.5 W
Ptot 1.8 W

ftthJA

ftthJC

S300
S83

K/W
K/W
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2 N 2221 A
2 N 2222 A

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

(/c =10jiA)
Collector-emitter breakdown voltage

(/c =10mA)
Emitter-base breakdown voltage

(/E = 10jiA)

Collector-emitter saturation voltage

(7B =15 mA; 7C = 1 50 mA)
(7B = 50 mA; /c = 500 mA)
Base-emitter saturation voltage

(7C = 1 50 mA; 7B = 1 5 mA)
(7C = 500 mA; 7B = 50 mA)
Emitter cutoff current

(Veb = 3V
Collector-cutoff current

(VCB = 60V)
(VCB = 60V;Tamb =150 C)

DC current gain

(Vce= 10V;/C = 0.1 mA)
(VCE = 1 V; 7C = 1 mA)
(VCE = 1 V; 7C = 1 mA)
(VCE = 1 V; 7C = 1 50 mA)

(Vce = 1 V; 7C = 500 mA)
(VCE = 1 V; 7C = 1 50 mA)

Dynamic characteristics (Tamb = 25 °C)

Collector base capacitance

(Vcb = 1 V; f = 1 00 kHz)

Transition frequency

(VCE = 20 V; 7C = 20 mA; f = 1 00 MHz)

Switching times:

(Vcc = 20 V; 7C = 1 50 mA;
7B1 approx. 7B2 approx. 1 5 mA)
Delay time

Rise time

Storage time

Fall time

2 N 2221 A 2 N 2222 A

^(BR)CBO >75 >75 V

VfBRlCEO >40 >40 V

V(BR)EB0 >6 >6 V

^CEsat <0.3 <0.3 V
^CEsat <1 <1 V

^BEsat <1.2 <1.2 V
^BEsat <2 <2 V

7ebo <10 <10 nA

Tcbo <10 <10 nA

7cB0 <10 <10 (iA

>>FE >20 >35 _

»FE >25 >50 -

>>FE >35 >75 -

&FE 40 to 1 20 1 00 to 300 -

»FE >25 >40 -

"fe >20 >50 -

Ccbo <8

>250

<8

>300

pF

MHz

td <10 <10 ns

tr
<25 <25 ns

U <225 <225 ns

tf <60 <60 ns
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Total perm, power dissipation

versus temperature

WPtot =W
3

*» iJC

R
IdJA

100 200 °C

2 N 2220
2 N 2221
2 N 2222
2 N 2221 A
2 N 2222 A

Permissible pulse load rthjc = f (t)

— v = parameter

-* T -* t

DC current gain hFE = f (Ic )

VcE = 1V,VcE = 10V;ramb = 25°C

|

i/ -1 V„Lt
_

|
| IIIIH

IIII|175 C|I||

-I

-frl
25° \

r-N
, \l HI

\

""TM-55
liil il

im£.""-
:if5

^*"

I m

M

1
10" 1 10° 10

2
10

3 mA

Saturation voltages

<4Esat=^c).VcEsat = M/c)

rtA /7FE =10;ramb = 25X

10
J

Ifc %E

0,2 0,4 0,6 0,8 1,0 1,2 V

** I^BE sat' Kl sat
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Turn-on time (<>„ = ' (^c)

hFE=10;ramb = 25°C;VCc = 30V
ns Vbe = parameter

2 N 2220
2 N 2221
2 N 2222
2 N 2221 A
2 N 2222 A

Storage time ts
= 1 (/c )

Fall timet, = f(/c);ramb = 25

X

f's A
1

I 1

1

I

]

tjj

=10

i

•^

V'
«FT Ft lU

t|
hFE -10

J

-l

10
1

10
2

10
3 mA

- h

Collector-base capacitance

pf CCB = f(W:B);Tamb = 25°C MHz

Transition frequency tj = 1 Uc)

VCE = 20V.ramb = 25X

10
1 1

1

L"

ir
2

'

If)

in1 III] III

10" 1 10° 10
1

10
2 mA

-h
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PNP Silicon Planar Transistors 2 N 2904
2 INI 2905

2 N 2904 and 2 N 2905 are epitaxial PNP silicon planar transistors in TO 39 case
(5 C 3 DIN 41 873). The collector is electrically connected to the case. The transistors are
particularly suitable for use as high-speed switches.

Type

2 N 2904
2 N 2905

Ordering code

Q62702-F65
Q62702-F66

tat.

h

Approx. weight 1.5 g

C E B

Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range
Total power dissipation (Tamb ^ 25 °C)

Total power dissipation (Tcase S 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2904
2 N 2905

-VCB0 60 V
~VCE0 40 V
_
^EB0 5 V

-k 0.6 A
T\ 200 °C

Tstg -65 to +200 °C

Ptot 0.6 W
Ptot 3 W

ftthJA

ftthJC

<188
<50

K/W
K/W
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2 N 2904
2 N 2905

Static characteristics (7amb = 25 °C)

Collector-base breakdown voltage

(-/c = 10jiA)

Collector-emitter breakdown voltage

(-/c =10mA)
Emitter-base breakdown voltage

(-/E = 10^A)
Collector-emitter saturation voltage

(-/c = 1 50 mA, IB = 1 5 mA)
(-7C = 500 mA, IB = 50 mA)
Base-emitter saturation voltage

(-/c = 1 50 mA, IB = 1 5 mA)
(-/c = 500 mA, IB = 50 mA)
Collector cutoff current

(-Vcb = 50V)

(-UcB = 50V,7amb -150°C)
DC current gain

(-Vce = 10V.-/c = 0.1 mA)
(-VCe= 10 V, -Ic = 1 mA)

(-Vce= 10 V, -/c = 10 mA)
(-VCE = 10 V, -7C = 150 mA)
(-VCE = 1 V, -Ic = 500 mA)

2 N 2904 2 N 2905

-
V(BR)CB0 >60 >60 V

-
V(BR)CE0 >40 >40 V

-
V(BR)EB0 >5 >5 V

"VcEsat <0.4 <0.4 V
_vCEsat <1.6 <1.6 V

~^BEsat <1.3 <1.3 V
_
^BEsat <2.6 <2.6 V

"~^CB0 <20 <20 nA

~^CB0 <20 <20 ^A

hpE >20 >35 -

»fe >25 >50 -

hfE >35 >75 -

hfE 40 to 1 20 100 to 300 -

»FE >20 >30 -

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE = 20V,-/c = 50mA,f == 100 MHz) h >200
Collector-base capacitance

(-VCB = 10V,f= 100 kHz) CCBO <8
Emitter-base capacitance

(-VEB = 2V,f= 100 kHz) CcEO <30
Switching times:

Delay time td < 10

Rise time tr <40
Turn-on time 'on <45
Storage time k <80
Fall time tf <30
Turn-off time toff <100

>200

<8

<30

<10
<40
<45
<80
<30
<100

MHz

PF

PF

ns

ns

ns

ns

ns

ns
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PNP Silicon Planar Transistors 2 N 2904 A
2 N 2905 A

2 N 2904 A and 2 N 2905 A are epitaxial PNP silicon planar transistors in TO 39 case

(5 C 3 DIN 41 873). The collector is electrically connected to the case. The transistors are

particularly suitable for use as high-speed switches.

Type

2 N 2904

A

2 N 2905A

Ordering code

Q62702-F91
Q62702-F92

5L

M#±i—J

H
tf-0,4

C E B

k9,2. ;H

Approx. weight 1.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb ^ 25 °C)

Total power dissipation (Tcase ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2904 A
2 N 2905 A

"VCBO 60 V
~^CE0 60 V
~Vebo 5 V
-h 0.6 A
T\ 200 °C

^stg -65 to +200 °C

P\o\ 0.6 W
Ptot 3 W

flthJA

ftthJC

<188
<50

K/W
K/W
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2 N 2904 A
2 N 2905 A

Static characteristics (Tamb = 25 °C) 2 N 2904 A 2 N 2905 A

Collector-base breakdown voltage

(-/C =10^A) ~V(BR)CB0 >60 >60 V
Collecor-emitter breakdown voltage

(-/c =10mA) ~"V(BR)CE0 >60 >60 V
Emitter-base breakdown voltage

(-/E =10nA) ~V(BR)EB0 >5 >5 V
Collector-emitter saturation voltage

(-/c = 1 50 mA, IB = 1 5 mA) "VcEsat <0.4 <0.4 V
(-/c = 500 mA, IB = 50 mA) ""VcEsat <1.6 <1.6 V
Base-emitter saturation voltage

(-/c = 1 50 mA, IB = 1 5 mA) ~^BEsat <1.3 <1.3 V
(-/c = 500 mA, IB = 50 mA) ~^BEsat <2.6 <2.6 V

Collector cutoff current

(-VCB = 50V) ~^CB0 <10 <10 nA

(-VCB = 50V r 7amb =150
o
C) ~^CB0 <10 <10 pA

DC current gain

(-VCE = 10 V, -Ic = 0.1 mA) *FE >40 >75 —

(-VCE = 10 V, -Ic = 1 mA) />FE
>40 >100 —

(-VCE = 10 V, -Ic = 10 mA) »FE >40 >100 -

(-VCE = 1 V, -Ic = 1 50 mA) hfE 40 to 1 20 100 to 300 -

(-VCE = 1 V, -Ic = 500 mA) hn >40 >50

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(-VCE = 20 V, -7C = 50 mA, f = 100 MHz) h >200 >200 MH2

Collector-base capacitance

(-Vcb = 10V,f = 100 kHz) CcBO <8 <8 PF

Emitter-base capacitance

(-VEB = 2 V,f= 100 kHz) CcEO <30 <30 PF

Switching times:

Delay time *d
<10 <10 ns

Rise time tr <40 <40 ns

Turn-on time 'on
<45 <45 ns

Storage time *s
<80 <80 ns

Fall time tf <30 <30 ns

Turn-off time *0ff
<100 <100 ns
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2 N 2904
2 N 2905
2 N 2904 A
2 N 2905 A

Total perm, power dissipation

versus temperature

w ptot
= 'ro

4

lot

A

#thJC

—
^thJA

100 200 °C

• T

Permissible pulse load rthJC = f ft)

_K_ v = parameter

W
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10
6

10' 5 10'
4

10
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10° s

DC current gain hFE = f (7C )
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%
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Turn-on time fon = f (/<;)

hFE=iaTamb=25°C,VCc = 30V

ns Vbe = parameter
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2 N 2904
2 N 2905
2 N 2904 A
2 N 2905 A

Collector-base capacitance
pf CCB = MVcB);Tamb = 25X

A

1

1

it

It

10
1

tf

irt°

10
1

10
2

v
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PIMP Silicon Planar Transistors 2 N 2906
2 N 2907

2 N 2906 and 2 N 2907 are epitaxial PNP silicon planar transistors in TO 1 8 case (18 A 3

DIN 41 876). The collector is electrically connected to the case. The transistors are particularly

suitable for use as high-speed switches.

Type

2 N 2906
2 N 2907

Ordering code

Q62702-F137
Q62702-S1 1

1

0O>5

=1
<*-13,5*1 -»MZ43*-

Approx. weight 0.3 g Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Total power dissipation (TCase
= 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2906
2 N 2907

~VCE0 40 V
~VcB0 60 V
-Vebo 5 V
-k 0.6 A
Tj 200 °C

Tstg -65 to +200 °C

Ptot 0.4 W
Ptot 1.8 W

RthJA

RthJC

<438
<97

K/W
K/W
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2 N 2906
2 N 2907

Static characteristics (7~amb = 25 °C)

Collector-base breakdown voltage

(-/c =10jiA)
Collector-emitter breakdown voltage
(-/c =10mA)
Emitter-base breakdown voltage

i-k = 5 V)

Collector-emitter saturation voltage
(-/B = 1 5 mA; -/c = 1 50 mA)
(-/B = 50 mA; -Ic = 500 mA)
Base-emitter saturation voltage

(-/G = 1 50 mA; -/
B = 1 5 mA)

(-/c = 500 mA; -/
B = 50 mA)

Collector cutoff current

(-l/CB = 50V)
(-VCB = 50V;Tamb = 150 C)

DC current gain

(-VcE =10V.
(-Vce=10V
(-VCe=10V
(-VCE=10V
(-Vce=10V

-Ic = IOOjiA)

-Ic = 1 mA)
-Ic = 10 mA)
-Ic = 1 50 mA)
-/c = 500 mA)

Dynamic characteristics (Tamb = 25 °C)

Collector base capacitance

(-Vcb= 10V;f= 100 kHz)

Transition frequency

(-VCE = 20 V; -7c = 50mA;f = 100 MHz)

Switching times:

(-Vfcc = 30 V; -Ic = 150 mA;
7B 1 approx. 7B2 approx. 1 5 mA)
Delay time

Rise time

Storage time

Fall time

2 N 2906 2 N 2907

~V(BR)CB0 >60 >60 V

~V(BR)CE0 >40 >40 V

-
V(BR)EBO >5 >5 V

~^CEsat <0.4 <0.4 V
~^CEsat <1.6 < 1.6 V

~^BEsat <1.3 <1.3 V
~^BEsat <2.6 <2.6 V

_/CB0 <20 <20 nA
_
^CB0 <20 <20 mA

^FE >20 >35 _

>>FE >25 >50 -

^FE >35 >75 -

r»FE 40 to 1 20 100 to 300 -

r»FE >20 >30 -

CcBO <8

>200

<10
<40
<80
<30

<8

>200

<10
<40
<80
<30

PF

MHz

ns

ns

ns

ns
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PNP Silicon Planar Transistors 2 N 2906 A
2 N 2907 A

2 N 2906 A and 2 N 2907 A are epitaxial PNP silicon planar transistors in TO 18 case

(18 A 3 DIN 41 876). The collector is electrically connected to the case. The transistors are

particularly suitable for use as high-speed switches.

Type

2 N 2906 A
2 N 2907 A

Ordering code

Q62702-F408
Q62702-S1 70

4>0,kS t

H ""
5:-

—13,5±1-*

*

V.Q3"-

E B C

Approx. weight 0.3 g

2,5^0,3

Dimensions in mm

Maximum ratings

Collector-emitter voltage

Collector-base voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb = 25 °C)

Total power dissipation (Tcase = 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

2 N 2906 A
2 N 2907 A

"VCEO 60 V
~VCB0 60 V
~^EBO 5 V
~k 0.6 A
T\ 200 °C

^stg
-65 to +200 °C

Ptot 0.4 W
Ptot 1.8 W

PthJA

flthJC

<438
<97

K/W
K/W
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2 N 2906 A
2 N 2907 A

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

(-/c = 10|iA)

Collector-emitter breakdown voltage

(-/c = 10 mA)
Emitter-base breakdown voltage

(-/E = 10nA)
Collector-emitter saturation voltage

(-/B = 1 5 mA; -Ic = 1 50 mA)
(-/B = 50 mA; -/c = 500 mA)
Base-emitter saturation voltage
(-/c = 1 50 mA; -7

B = 1 5 mA)
(-/c = 500 mA; -7

B = 50 mA)
Collector cutoff current

(H/CB = 50V) •

(-VcB = 50V;7amb = 150°C)
DC current gain

(-Vce = 10V,

(-Vce = 10V
(-VCE =10V,
(-VC e = 10V
(-VCE = 10V

-Ic = 1 00 nA)
-Ic = 1 mA)
-Ic = 1 mA)
-/c = 1 50 mA)
-Ic = 500 mA)

2 N 2906 A 2 N 2907 A

~^(BR)CB0 >60 >60 V

~^(BR)CE0 >60 >60 V

~^(BR)EB0 >5 >5 V

~^CEsat <0.4 <0.4 V
"VcEsat <1.6 <1.6 V

"^BEsat <1.3 <1.3 V
-VBEsat <2.6 <2.6 V

~^CB0 <10 <10 nA

~4;bo <10 <10 HA

"fe >40 >75 _

"fE >40 >100 -

hFE >40 >100 -

»FE 40 to 1 20 100 to 300 -

hfE >40 >50 -

Dynamic characteristics (Tamb = 25 °C)

Collector-base capacitance

{-VCB = 10 V; f= 100 kHz) CCB0
Transition frequency

(-VCE = 20 V; -Ic = 50 mA; f = 1 00 MHz) fT

Switching times:

(-Vcc = 30 v >"
_/c = 1 50 mA;

JB 1 approx. -IB2 approx. 1 5 mA
Delay time td

Rise time tr

Storage time ts

Fall time ff

<8

>200

<10
<40
<80
<30

<8

>200

<10
<40
<80
<30

pF

MHz

ns

ns

ns

ns
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2 N 2906
2 N 2907
2 N 2906 A
2 N 2907 A

Total perm, power dissipation

versus temperature K
Permissible pulse load r^x ~ f ft)

*t uc

#th JA

100 200 °C

+ T

— v = parameter
W

10" 6 10'
5

10"
4

10"
3

10'
2

10"
1

10° s

DC current gain hFE = f (Ic)

VtE = 1V,VcE=10V;ramb = 25°C

hFE

II) nun i mm
~'"

t

B- ijjfh-
V - iovT

-

—

vCE=ivU

llltll 1 i -

°q
MM

175

10° —t—
luM-'^

-^

j-j||-55°C|||[|| U,
J

ift-1 Liii I 1 1 111 III

1

10° 10
1

10
2

10
3 mA

—/c

Saturation voltages

^BEsat = M/c). VcEsat = f(/c)

"FE=10;ramb = 25°C

================
_^^ — ?>— -

^*" £
/va /Vk

i i
t i

f
.—_—=-—-—

=

=U===e:=========
± ::

0.2 OA 0,6 0,8 1,0 1,2 1,4 1,6 V

*"" ^E saH ^CE sat
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Turn-on time ton = f Uc)

hfE = 1 0; 7amb = 25 °C; Vcc = 30 V
ns Vbe = parameter

*)
3

Ui

I 111 I

i

I III I

I [I I i I
I

Vrf -OV. 1/^-10V

^BE -ZUV; VCC -30\J

n[rftj

./
d ul

\
, \

frr\\ I I

\t£
ft]^x̂

\ \

III \ \ Ifr^— •"'

10
1

10" mA

2 N 2906
2 N 2907
2 N 2906 A
2 N 2907 A

Storage time ts = f (/c )

Fall time t, = f (/c); Tamb = 25 °C

10
1

I j

tf tf

tf tf

If

1

Tf

IT

W-10 . tf
s^ _jv

' NS
:
E
-20

\

|

10° 10
1

10
2

10
3 mA

Fall time tf
= f (7C)

Vcc = 30 V." ^fe
= parameter

......

ft
Vrr = 3OV

\

E =2C

\hi E=10

\

S

tf

tf

.....

\

—

—._

"I

-•'

10
1

10' 10' mA—* Ic

MHz

Transition frequency fT = f (Ic )

VcE = 20V,7amb = 25X

10
2

m1

KTmA
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2 N 2906
2 N 2907
2 N 2906 A
2 N 2907 A

Collector-base capacitance

pf CCB = MVtB);T-amb = 25 C

CCB

IU

10
1

m°

10'
1

10° 10
1

10
2

V
— Va
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NPN Silicon Planar Transistor 2 N 3019

2 N 3019 is an epitaxial NPN silicon planar transistor in TO 39 case (5 C 3 DIN 41 873).

The collector is electrically connected to the case. The transistor is particularly suitable for

use in Af amplifiers and for AF switching applications.

Type

2 N 3019

Ordering code

Q68000-A627

-1^5 ±i-*l

1

b CO

~T

C E B

h-9,2.0rj

Approx. weight 1.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb - 25 °C)

Total power dissipation (7"
case = 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

VCBO 140 V
^CEO 80 V
VIebo 7 V
k 1 A
T, 200 °C

^stg -65 to +200 °C

Ptot 0.8 W
''tot 5 W

ftthJA ^218 K/W
RthJC =£35 K/W
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2 N 3019

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage

(/c =100nA)
Collector-emitter breakdown voltage

(/c = 30 mA)
Emitter-base breakdown voltage

{/E = 100^A)
Collector-emitter saturation voltage

(Ic = 1 50 mA, IB = 1 5 mA)
(/c = 500 mA, /B = 50 mA)
Base-emitter saturation voltage

(Ic = 1 50 mA, IB = 1 5 mA)
Collector cutoff current

(Vcbo = 90V)

(VcBO = 90V,ramb = 150°C)

Emitter cutoff current

(VEB0 = 5 V)

DC current gain

(Vce = 10V,/C = 0.1 mA)
(VCE = 10 V, Ic = 10 mA)

(Vce= 10 V,

/

c = 150 mA)
(VCE = 10 V, Ic = 500 mA)
(VCe = 10V,/c = 1 A)

(Vce = 1 V; 7C = 1 50 mA; Tamb = -55 °C)

Dynamic characteristics (Tamb = 25 °C)

Transition frequency

(VCE = 1 V, Ic = 50 mA, f = 20 MHz)

Collector base capacitance

(Vcbo = 10V' f= 1 MHz >

Emitter base capacitance

(VEB0 = 0.5 V, f = 1 MHz)
Small signal current gain

(/c = 1 mA, Vce = 5 V, f = 1 kHz)

Feedback time constant

(VCE = 10V,/C = 10mA, f = 4MHz)
Noise figure

(7C = 1 00 \xA, VCE = 10 V, f = 1 kHz, Rg = 1 kQ)

Switching times

(7C = 500 mA; 7B 1
= hi = 50 mA)

Turn-on time

Turn-off time

V(BR)CB0 >140 V

V(BR)CEO >80 V

V(BR)EB0 >7 V

^CEsat

VcEsat

<0.2
<0.5

V
V

^BEsat <1.1 V

A:bo

IcBO

<10
<10

nA

4bo <10 nA

"fe

nFE
hFE

>50
>90
100 to 300

-

»fe

/>FE

»FE

>50
>15
>40

-

h >100 MHz

CcBO <12 PF

Cebo <60 PF

fye 80 to 400 -

rbb ' Cbc <400 ps

NF <4 dB

'on <100 ns

*off
<500 ns
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2 N 3019

w

Total perm, power dissipation

versus temperature
P\ot

=
f CO; Vqe = parameter

Permissible pulse load

/thjc
=

' (t); v = parameter

"CES

%

?n\A

Z5V

30V

wv

60V

bov

\ /?
Tfl3C

*
h3A

100 200 °C
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r
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!

10°

5

10"1
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M::^- 9.^
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^EE~=E:;==|~i==i;==E:i
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Permissible operating range

A k = MVCE); (W = 60°C)
Permissible operating range

A
/C = MVce); (Tease =1 25 °C)
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1

^
S< '! :v-^

ms

s -40,03:W-V - s.m-\ \\ s
V

^
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s, V 1 1 r

s ;o,3"

^
s \ ^

S, ^3
s
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|
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2 N 3019

DC current gain /iFE = / [Iq)

VCE = 1 V; Tamb = parameter

10

10
2

o

10"
1

10° 10
1

10
2

10
3 mA

h

Collector cutoff current

versus temperature Iqbo =
1 (Tamb)

,^^60 = 90 V

IU

'

f
10

3

10
2

10
1

—

10°

in
1

100 150°C

^"'amb

Collector-emitter saturation

voltage VCEsat = f (7c)

oia"*-
10

102

5

10*

6

Base-emitter saturation

voltage yBEsat = ' Ud

Wr

b

11)2

b

—

mi

b

•inO

0,5 UDV

^CEsat

0,5 V w
W—•* vBEsat
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2 N 3019

Collector current 7C = 1 (VBE )

mA Vce = i v

:

0,5 Tfl 1,5 V

Transition frequency fT = f (Ic )

MHz VCE =10V

6
T
t

t

102
\

T

5
T

J
T

ml

10° 5 10
1

5 10
z

5 10
3 mA

-/C

Test circuit for switching times

lOiLS

+11VTL >
/
r <15ns

/f <15ns |
|5052

%50fl

C Osc.

/
r
«=15ti5

Z
e
s100ls2
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NPN Transistor for Powerful AF Output Stages 2 N 3055

2 N 3055 is a single diffused NPN silicon transistor in TO 3 case (3 A 2 DIN 41 872).

The collector is electrically connected to the case. The transistor is particularly suitable for

use in powerful AF output stages and in stabilized power supply units. One mica

washer and two insulating nipples are provided for the insulated mounting of this transistor

on a chassis; they are to be ordered separately.

Ordering code

E 03.85* " B

1.1

\ --

Appro

v I t

\ />k\ / T

Type Y^x 2 ^

2 N 3055 Q62702-U58 - E <=>

\u
T m

w
3,5 max

L
x. weight 1 8 g

_Jl0.9*o.i5^

26,2 max U-

Dimensions in mm

Maximum ratings

Collector-base voltage Vcbo 100 V

Collector-emitter voltage

(\/BE
= -1.5 V;JC = 10 mA) Vcev 90 V

Collector-emitter voltage

(fiBE = 1 00 Q; Ic = 200 mA) VcER 70 V

Collector-emitter voltage VCEO 60 V

Emitter-base voltage Vebo 7 V

Collector current k 15 A
Base current h 7 A
Junction temperature T> 200 UC

Storage temperature range ?stg -65 to +200 °c

Total power dissipation (Tcase = 25 °C) Ptot 115 w

Thermal resistance

Junction to case *thJC ^1.5 K/W
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2 N 3055

Static characteristics (7case = 25 °C)

Collector cutoff current

(VCE = 30 V)

Collector cutoff current

(Vcev= 100 V; VBE = -1.5 V)

Collector cutoff current (VCEV
=

1 °° v -

VBE = -1.5V;Tcase =150°C)
Emitter cutoff current

(VEB0 = 7 V)

Collector-emitter breakdown voltage

(/c = 200 mA)
Collector-emitter breakdown voltage

(7C = 100 mA;VBE = -1.5 V)

Collector-emitter breakdown voltage

(Ic = 200 mA; RBE = 1 00 Q)

Base-emitter voltage

(/C =4A;VCE = 4V)
Collector-emitter saturation voltage

(/C = 4A;/B = 0.4A)
(ZC =10A;/B = 3.3A)
DC current gain

(/C = 4A;VCE = 4V)

Dynamic characteristics {Tcase = 25 °C)

Transition frequency (Ic = 1 A)

r)fe cutoff frequency (Ic = 1 A; VCE = 4 V)

/CEO <0.7

ZcEV <5

^CEV <30

kBO <5

^(BR)CEO >60

VcEV >90

^CER >70

vBE <1.8

^CEsat <1.1

VcEsat <8

&FE

'hfe

20 to 70

>0.8
>10

mA

mA

mA

mA

V

V

V

V

V
V

MHz
kHz
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2 N 3055

Permissible operating range

/c = MVCE); Tease = 25°C;v=0

10

35-^; flft=l = = §:
s \ \\\\ s \ \^r

\ \\N
s ^\N I

DC 100 1 001 0005 ms

\ vc^4
_\_-5^5i^ 5-^3$

-S^ *,$!
\. J T

_.il

w
665

445

345

240

115

Total perm, power dissipation

versus temperature

Ptot
= f (Tease)

100

50

10' 10'V 100 200°C

-*- Vn

Collector current Ic = f (Vbe)

Vce = 4 V; Tease
= parameter

A (common-emitter configuration)

10"

10

I I I I I

I _1 J I

'r.ase^^" 1-

JWffi'C

o

/

-1

3V

DC current gain hf£ = / (7C)

VCE = 4 V; 7,^ = parameter

10

I 12 5°C

? 5°C

10" 10"

Vbe

10° 10
1 A

959



Transition frequency fj = f (Iq)

MHz

t-f>

1.5

1,0

0.5

n

10
1

10
3 mA

2 N 3055

— /r
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PNP Silicon Planar Transistor 2 N 4033

2 N 4033 is an epitaxial PNP silicon planar transistor in TO 39 case (5 C 3 DIN 41 873).

The collector is electrically connected to the case. The transistor is particularly intended for

use in AF amplifiers and for AF switching applications up to 1 A.

Type

2 N 4033

Ordering code

Q62702-S1 54

*0i

U-Vfifh-i

H
W-0,4

C E B

Approx. weight 1.5 g Dimensions in mm

Maximum ratings

Collector-base voltage

Collector-emitter voltage

Emitter-base voltage

Collector current

Junction temperature

Storage temperature range

Total power dissipation (Tamb £ 25 °C)

Total power dissipation (TcaSe ^ 25 °C)

Thermal resistance

Junction to ambient air

Junction to case

-VcB0 80 V
-VcEO 80 V
~Vebo 5 V
-k 1 A
Tj 200 °C

^stg
-65 to +200 °C

Ptot 0.8 W
Ptot 4 W

ftthJA £220 K/W
RthJC £44 K/W
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2 N 4033

Static characteristics (Tamb = 25 °C)

Collector-base breakdown voltage
(-/c =10(iA)
Collector-emitter breakdown voltage
(-/c = 10mA)
Emitter-base breakdown voltage
(-/E = 10nA)
Collector-emitter saturation voltage
(-/c = 1 50 mA, -/

B = 1 5 mA)
(-/c = 500 mA, -7B = 50 mA)
Base-emitter saturation voltage
(-/c = 1 50 mA, -7

B = 1 5 mA)
(-/c = 500 mA, -/

B = 50 mA)
Collector cutoff current

(-Vcbo = 60V)
(-VcBo = 60V,Tamb =150°C)
Emitter cutoff current

(-^ebo = 5V)
DC current gain

(-1/ce = 5V,-/c = 100nA)
(-VCE = 5V, -/c = 1 mA)
(-Vce = 5V, -7C = 100 mA)
(-VCE = 5 V, -7C = 100 mA, 7amb = 55 °C)

(-VCE = 5V, -/c = 500 mA)

Dynamic characteristics (7amb = 25 °C)

Transition frequency

(-VCE = 1 V, -7
C = 50 mA, f = 1 00 MHz)

Collector-base capacitance

(-Vcbo= 10V' f= 1 MHz >

Emitter-base capacitance

(~^ebo = 0.5 V, f = 1 MHz)
Switching times:

(-Vcc = 30 V, -7C = 500 mA, -7
B1 = 7B2 = 50 mA)

Turn-on time

Storage time

Fall time

~V(BR)CB0 >80

~^(BR)CE0 >80

~V(BR)EB0 >5

~^CEsat

~^CEsat

<0.15
<0.5

~^BEsat

~^BEsat

<0.9
<1.1

~A:bo
~ICB0

<50
<50

~hB0 <10

»fe

"fe

>75
>25
100 to 300
>40
>70

<B0

Cebo

'on

u

>150

<20

< 110

<100
<350
<50

V

V

V

V
V

V
V

nA
HA

mA

MHz

PF

PF

ns

ns

ns
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2 N 4033

Total perm, power dissipation

versus temperature

Ptot = f fO; Vce = parameter

VCES

p
\o\

?nv

?M
1m

<rf)V

60V

mv

V ?
tMDC

- R
tlJA

Permissible pulse load

/thjc = ' ft); v = parameter

100 zoo°c

-r

Permissible operating range
/C = HVce); ^case = 60°C)

Permissible operating range

k = nVCE); (Tease =1 25 X)

lO'V
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2 N 4033

DC current gain /jfe = f {Ic )

VCe = 5 V; Tamb = parameter

::: _:::
... — -----

m2

10
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—
- —

m<>

10
1

10° 10
1

10
2

10
3 mA

Collector cutoff current

versus temperature 7Cbo = ' (Tamb)
1A -VCb = 60 V

CBO

' 10
3

10
2

10'

1(1°

in
1

50 100 150°C

Collector-emitter saturation voltage

mA V'cEsat = M/c);'»FE=10

5

m*

5

mi

5

I

in° I

Base-emitter saturation voltage

mA ^BEsat = f (A:); "fe = 1 0; Vfce = 1 V

103

0,5 1,0V

^CEsat
OE 1,0 \5V

^^BEBat
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2 N 4033

Collector current Ic = f (VBE)

mA ^CE=1V

IU

5

m 2

5

in
1

5

10°

5

m-1

0,5 UJ 1,5V

MHz

103

Transition frequency fy = f Vc)

VCE =10V

102

tf

f

—-l/o,

10° 5 10
1

5 10
2

B K^inA
Hfc

Test circuit for switching times

/?i=50&

< flsc.

/f*-=15ns

ZpslOOEB
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4. List of Sales Offices





Offices

Federal Republic of Germany and Berlin (West)

Siemens AG
Salzufer 6-8
Postfach 1105 60
1000 Berlin 11
•B* (030) 3939-1, El 1810-278
FAX (030) 3939-2630

Siemens AG
Contrescarpe 72
Postfach 107827
2800 Bremen 1

9 (0421) 364-1, EI 2-45451
FAX (0421) 364-687

Siemens AG
Lahnweg 10
Postfach 1115
4000 Dusseldorf 1

"8* (021 1) 3030-1, 03 8581 301
FAX (0211) 3030-506
Siemens AG
Gutleutstra&e 31
Postfach 41 83
6000 Frankfurt 1

•8" (0611) 262-1, El 414131
FAX (0611) 262-2253

Siemens AG
Lindenplatz 2
Postfach 105609
2000 Hamburg 1

"5* (040) 282-1, EI 2162721
FAX (040) 282-2210

Siemens AG
Am Maschpark 1

Postfach 5329
3000 Hannover 1

<B* (0511) 199-1, El 922333
FAX (0511) 199-2799

Siemens AG
N 7, 18 (Siemenshaus)
Postfach 2024
6800 Mannheim 1

fl» (0621) 296-1, El 462261
FAX (0621) 296-222

Siemens AG
Richard-Strauss-StraBe 76
Postfach 202109
8000 Miinchen 2
•& (089) 9221-1, El 529421-25
FAX (089) 9221-4499

Siemens AG
Von-der-Tann-StraSe 30
Postfach 4844
8500 Niirnberg 1

"B* (0911) 654-1, El 622251
FAX (0911) 654-3436,
34614, 3716

Siemens AG
Geschwister-Scholl-StraBe 24
Postfach 1 20
7000 Stuttgart 1

"B* (071 1) 2076-1, El 723941
FAX (0711) 2076-706

Siemens Bauteile Service
Lieferzentrum Furth
Postfach 146
8510 Fiirth-Bislohe
•B* (0911) 3001-1, El 623818

Europe

Austria
Siemens Aktiengesellschaft
Osterreich
Apostelgasse 12
Postfach 326
A-1031 Wien
"8* (0222) 7293-0, El 131 866

Belgium
Siemens S.A.

chaussee de Charleroi 116
B-1060 Bruxelles
•8* (02) 5373100, El 21347

Bulgaria
RUEN,
Buro fiir Firmenvertretungen und
Handelsvermittlungen bei der
Vereinigung Jnterpred"
San Stefano 14/16
BG-1504Sofia4
"S* 457082, El 22763

Czechoslovakia
EFEKTIM,
Technisches Beratungsbiiro
Siemens AG
Anglicka ulice 22, 3. Stock
P.O.B. 1087
CS-12000 Praha 2
•8* 258417, El 122389

Denmark
Siemens A/S
Borupvang 3
DK-2750 Ballerup
^ (02) 656565, El 35313

Finland
Siemens Osakeyhtio
Mikonkatu 8
Fach 8
SF-00101 Helsinki 10
^ (90), 1626-1, El 124465

France
Siemens S.A.
39-47, boulevard Ornano
F-93200 Saint-Denis
(B.P. 109, F-93203 Saint Denis
CEDEX 1)

(fiir Personalpost: B.P. 122,
F-93204 Saint-Denis CEDEX 1)

•B* (16-1) 82061 20, El 620853

Great Britain
Siemens Limited
Siemens House
Windmill Road
Sunburry-on-Thames
Middlesex TW 16 7HS
^ (09327) 85691, El 8951091

Greece
Siemens Hellas E.A.E.

Voulis 7
P.O.B. 601
Athen 125
"B* (01) 3293-1, EI 216291

Hungary
Intercooperation AG,
Siemens Kooperationsburo
Boszormenyi lit 9-1

1

P.O.B. 1525
H-1126 Budapest
^ (01) 154970, El 224133

Iceland
Smith & Norland H/F
Noatun 4
P.O.B. 519
Reykjavik
S* 28322, El 2055

Ireland
Siemens Limited
8, Raglan Road
Dublin 4
•8* (01) 684727, El 5341

Italy

Siemens Elettra S.p.A.

Via Fabio Filzi, K 25/A
Casella Postale 41 83
1-20124 Milano
•8* (02) 6248, El 330261

Luxemburg
Siemens Societe Anonyme
17, rue Glesener
B.P. 1701
Luxembourg
"B* 49711-1, El 3430

Netherlands
Siemens Nederland N.V.
Wilhelmina van Pruisenweg 26
NL-2595 AN Den Haag
(Postb. 16068,
NL-2500 BB Den Haag)
<8» (070) 782782, El 31373

Norway
Siemens A/S
0stre Aker vei 90
Postboks 1 0, Veitvet
N-Oslo 5
^ (02) 153090, EI 18477

Poland
PHZ Transactor S.A.
ul. Stawki 2
P.O.B. 276
PL-00-950 Warszawa
& 398910, E! 815554

Portugal
Siemens S.A.R.L.
Avenida Almirante Reis, 65
Apartado 1380
P-1100 Lisboa-1
-8* (019) 538805, El 12563
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Rumania
Siemens birou
de consultajii tehnice
Strada Edgar Quinet Nr. 1

R-70106 Bucuresti 1

& 151825, EI 11473

Spain
Siemens S.A.
Orense, 2
Apartado 155
Madrid 20
•S" (91) 4552500, El 27769

Sweden
Siemens Aktiebolag
Norra Stationsgatan 69
Box 23141
S-1 0435 Stockholm 23
V (08) 241700, El 11672

Switzerland
Siemens-Albis AG
FreilagerstraUe 28
Postfach
CH-8047 Zurich
& (01) 24731 11, E 52131

Turkey
Etmas Elektrik Tesisatve
Muhendislik A.S.
Meclisi Mebusan Caddesi,
35 Findikli

P.K. 213 Findikli

Istanbul
fl» 452090, E 24233

U.S.S.R.
Standige Vertretung der
Siemens AG in Moskau
Internationales Postamt
Postfach 77
SU-Moskau G 34
9 2027711, E 7413

Yugoslavia
Generalexport
Masarikova 5/XIV
Postanski fah 223
YU-11001 Beograd
^ (Oil) 684866, E 11287

Africa
Algeria
Siemens Algerie S.A.R.L.
3, Viaduc Youghourta
B.P. 224, Alger-Gare
Alger
^615966/67, E 52817

Eqypt
Siemens Resident Engineers
33, Dokki Street
P.O.B. 775
Dokki/Cairo
Arab Republik Egypt
V 982671, E 321

Ethiopia
Siemens Ethiopia Ltd.

P.O.B. 5505
Addis Ababa
"8» 151599, E 21052

Libya
Siemens Resident Engineers
Socialist People's Libyan Arab
Jamahiriya
P.O.B. 46
Tripoli
•S" 41534, E 20029
Morocco
SETEL
Societe Electrotechnique
et de Telecommunications S.A.
Immeuble Siemens
km 1, Route de Rabat
Casablanca-Ain Sebaa
^ 351025, E 25914
Nigeria
Siemens Nigeria Ltd.

Siemens House
Industrial estate 3 f.

Block A
P.O.B. 304, Apapa
Oshodi (Lagos)
«3> 842502, E 21357
South African Republic
Siemens Limited
Siemens House,
Corner Wolrnarans and
Biccard Streets, Braamfontein 2001
P.O.B. 4583
Johannesburg 2000
V (011) 71591 11, E 58-7721

Sudan
National Electrical

& Commercial Company (NECC)
P.O.B. 1202
Khartoum
Republic of Sudan
•S" 80818, E 642

Tunisia
Sitelec S.A.,

Immeuble Saadi - Tour C
Route de I'Ariana

Tunis-El Menzah TN
& 231526, E 12326
Zaire
Siemens Zaire S.A.R.L.
B.P. 9897
6, rue Limite
Kinshasa 1

V 22608, E 21377

America
Argentina
Siemens Sociedad Anonima
Avenida Pte. Julio A. Roca 516
Casilla Correo Central 12 32
RA-1067 Buenos Aires
T* 300411, E 121812

Bolivia
Sociedad Comercial e Industrial

Hansa Limitada
Calle Mercado esquina Yanacocha
Cajon Postal 1402
La Paz
& 355317, E 5261

Brazil
Siemens S.A.
Sede Central
Avenida Mutinga, 3650
Pirituba
BR-05110 Sao Paulo-SP
(Caixa Postal 1375,
BR-01000 Sao Paulo)
& (011) 2610211
E 11-23633, 11-23641

Canada
Siemens Electric Limited
7300 Trans-Canada Highway
Pointe Claire, Quebec H9R 1C7
(P.O.B. 7300, Pointe Claire,

Quebec H9R 4R6)
•? (514) 6957300,
E 5-822778

Chile
Gildemeister S.A.C.,
Area Siemens
Casilla 99-D
Santiago de Chile

E TRA SGO 392, TDE 40588

Colombia
Siemens S.A.

Carrera 65, No. 1 1-83
Apartado Aereo 801 50
Bogota 6
•5" 262881 1, E 44750

Ecuador
Siemens S.A.
Avenida America y
Hernandez Giron s/n.,

Casilla de Correos 35 80
Quito
V 454000, E 22190

Mexico
Siemens S.A.
Poniente 1 16, No. 590
Col. Ind. Vallejo
Apartado Postal 1 5064
Mexico 15, D.F.
•? 5670722, E 1 772700

Uruguay
Conatel S.A.
Ejido 1690
Casilla de Correo 1371
Montevideo
& 91 7331, E 934

U.S.A.
Siemens Corporation
186 Wood Avenue South
Iselin, New Jersey 08830
•S* (201) 494-1000
E WU 844491
TWX WU 7109980588

Venezuela
Siemens S.A.
Apartado 36 1 6
Caracas 101
•? (02) 2392133, E 25131

Asia
Afghanistan
Afghan Electrical Engineering
and Equipment Limited
Alaudin, Karte 3
P.O.B. 7
Kabul 1

«5» 40446, E 35

Bangla Desh
Siemens Bangladesh Ltd.

74, Diskusha Commercial Area
P.O.B. 33
Dacca 2
V 244381, E 5524
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Hong Kong
Jebsen 8- Co., Ltd.

Siemens Division

Prince's Building, 24th floor

P.O.B. 97
Hong Kong
<& 52251 11, El 73221

India
Siemens India Ltd.

Head Office
1 34-A, Dr. Annie Besant Road, Worli
P.O.B. 65 97
Bombay 400018
"B" 379906, EJ 112373

Indonesia
Representative Siemens AG
Jl. Kebon Sirih 4
P.O.B. 2469
Jakarta Pusat
r? 351051, El 46222

Iran
Siemens Sherkate Sahami Khass
Ave. Ayatolla Talegnani 32,
Siemenshaus
Teheran 15
V (021) 614-1, El 212351

Iraq
Siemens Iraq Consulting Office

P.O.B. 3120
Baghdad
"B* 98198, 03 2393

Japan
Siemens K.K.

Sales and Administration
Gotanda Fujikura Building,

7th + 9th floor

1 1-20, Nishigotanda 2-chome,
Shinagawa-ku
P.O.B. 68, Osaki
Tokyo 141
& (03)4902171, US 22808

Korea (Republic)
Siemens Electrical

Engineering Co., Ltd.

C.P.O.B. 3001
Seoul
"5" 7783431, El 23229

Kuwait
Abdul Aziz M. T. Alghanim Co.

& Partners

Abdulla Fahad Al-Mishan Building

Al-Sour Street

P.O.B. 3204
Kuwait, Arabia
^ 423336, El 2131

Lebanon
Ets. F. A. Kettaneh S.A.
(Kettaneh Freres)

Medawar
P.B. 110242
Beyrouth
V 251040, El 20614

Malaysia
Guthrie Engineering (Malaysia)

Sdn. Bhd.,
Electrical &
Communications Division

17, Jalan Semangat
P.O.B. 30
Petaling Jaya/Selangor
•8" 773344, El 37573

Pakistan
Siemens Pakistan Engineering
Co. Ltd.

Ilaco House, Abdullah Haroon Road
P.O.B. 7158
Karachi 3
^ 516061, El 2820

Philippines
Engineering Equipment, Inc.

Machinery Division,

Siemens Department
E. Rodriguez Avenue
Murphy, Quezon City

P.O.Box 7160, ADC-MIA 3120
& 773011,
El RCA 7222382, EEC 3695

Saudi Arabia
Arabia Electric Ltd.

Head Office
P.O.B. 4621
Jeddah
«• 59521, EJ 401864

Singapore
Siemens Components PTe. Ltd.

1 9B - 45B, Jalan Tenteram
Singapore 12
-8" 550811, El RS 21000

Syria
Syrian Import
Export & Distribution

Co., S.A.S. SIEDCO
Port Said Street

P.O.B. 363
Damas
B* 1343133, El 11267

Taiwan
Delta Engineering Ltd.

42, Hsu Chang Street, 8th floor

P.O.B. 58497
Taipei
^ 3114731, El 21826

Thailand
B. Grimm & Co., R.O.P.

1643/4,Phetburi Road
(Extension)
G.P.O.B. 66
Bangkok 10
"8* 2524081, El 2614

Yemen (Arab. Republic)
Tihama Tractors
& Engineering Co. Ltd.

P.O.B. 49
Sanaa
Yemen Arab Republic
^ 2462, EJ 2217

Australasia
Australia
Siemens Industries Limited
544 Church Street, Richmond
Melbourne, Vic. 3121
V (03) 4297111, El 30425
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