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INTRODUCTION

This databook contains data sheets on the SGS-ATES range of discrete devices for small
signal consumer, industrial and professional applications, including RF devices.

A selection guide by characteristics and applications is provided to enable fast identification
of the most suitable device for you requirement.

The information on each product has been presented in order that the performance of the
product can be readily evaluated within any required equipment design.
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BC 301 62 | BF 658 113 | BSX 20 186
BC 302 62 | BF 659 113 | BSX 26 191
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BC 441 77 | BFX 40 132 | BSX 88A 223
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SELECTION GUIDE BY CHARACTERISTICS AND APPLICATIONS

NPN GENERAL PURPOSE TRANSISTORS — TO-18

Vceo hge @ ¢ Vee@gat) @ e fr t P ALSO
Vcer* Type (V) (MHz) tore® tot
v) min/max | (mA) max (mA) min (or:sf) (mW) | AVAILABLE
55 50/— 50 | BSX33 0.3 150 60 800" | 500
25 75/260 | 100 | BC377 0.7 500 | 300 typ. - 375
40 75/260 | 100 | BC378 0.7 500 | 300 typ. — | 375
30 100/300 | 150 | 2N2222 1.6, 500 250 225 500 2N2221
40 100/300 | 150 | 2N2222A 1 500 250 225 500 2N2221A
50* | 100/300 | 150 | 2N956 1.5 150 70 - 500 2N718A
55 60/180 | 150 | BFR18 0.25 150 60 - - 500
80 40/— 150 | 2N720A 5 150 50 - 500
80 100/300 | 150 | 2N3700 0.5 500 | 100 typ. — 500 2N3302

NPN GENERAL PURPOSE TRANSISTORS — TO-39

VCEO* hee @ Ic Veepgat) @ e fr 3 . Piot ALSO
V((:\b;;q min/max (mA) Tvee ri\\;:( (mA) “:::) tfv::) (mWw) AVAILABLE
40 40/250 | i00 | BC140 0.35 typ. 500 50 850* 800
60 40/250 | 100 |BC141 0.35 typ. 500 50 850* 800
30 40/— 150 | BFY51 0.35 150 50 160 typ. | 800 BFY52
30 100/300 | 150 |2N2219 1.6 500 250 225 800 2N2218
35 30/— 150 | BFY50 0.2 150 60 140 typ. | 800
40 50/250 | 150 |2N3053 1.4 150 |100 typ. - 800
40 100/300 | 150 |2N2219A 1 500 250 225 800 2N2218A
50* 40/120 | 150 | 2N1613 1.5 150 60 - 800
50* | 100/300 | 150 |2N1711 1.5 150 70 - 800
55 40/120 | 150 | BFY56A 0.25 150 60 800* 800 BFY56
60 40/240 | 150 |BC301 0.5 150 (120 typ. - 800 BC302
60 40/120 | 150 |2N3108 14 150 |100 typ. - 800 2N3110
60 100/300 | 150 |2N3107 14 150 | 100 typ. — 800 2N3109
65 40/120 | 150 | 2N2102 0.5 150 60 30* 1000




NPN GENERAL PURPOSE TRANSISTORS — TO-39 (continued)

Vceo hee @ Ic Vee@at) @ e fr t P ALSO
Veer* Type (v) (MHz) tore* tot
75;:‘ min/max | (mA) max (mA) min ?ns) (mW) | AVAILABLE
80 40/240 | 150 | BC300 0.5 150 | 120 typ. - 800
80 40/120 | 150 | BSY55 0.6 150 [ 100 typ. — 800 BSY53
80 40/120 | 150 | 2N1893 5 150 50 — 800
80 40/120 | 150 | 2N3020 0.5 500 | 80 typ. - 800
80 100/300 | 150 | BSY56 0.6 150 | 100 typ. - 800 BSY54
80 100/300 | 150 | 2N3019 0.5 500 |100 typ. - 800
40 40/240 | 500 | BC440 1 1000 50 — 1000
50 40/250 | 500 | 2N5321 0.8 500 50 800* 1000
60 40/240 | 500 | BC441 1 1000 50 - 1000
75 30/130 | 500 | 2N5320 0.5 500 50 800* 1000
PNP GENERAL PURPOSE TRANSISTORS -- TO-18
h @ 1 v @ Ich f g
Veeo e ¢ T YT b | e | (Reee ALSO
V) min/max (mA) vee max (mA) min .I;) (mW) AVAILABLE
30 90/— 10 | BFX48 0.3 50/5 400 160* 360
40 50/— 10 | BCY70 0.5 50/5 250 350 350
40 100/300 10 | 2N3251 0.5 50/5 300 200 360 2N3250
40 150/300 10 | 2N4035 0.3 50/5 450 150* 360
45 100/600 10 | BCY71 0.5 50/5 200 - 350 BCY72
40 100/300 | 150 | 2N2907 0.4 150/15 | 200 80 400
45 100/300 | 150 | 2N3504 0.4 150/15 | 200 40 400 2N3505
60 40/120 | 150 | 2N2906A 0.4 150/15 | 200 80 400 2N2906
60 100/300 | 150 | 2N2907A 0.4 150/15 | 200 80 400




SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.)

PNP GENERAL PURPOSE TRANSISTORS — TO-39

v hgg @ ¢ Vcegat) @ Ic/is fr t P ALSO
(CVE)O min/max (mA) Tvpe n(1\al))( (mA) (%:Inz ! t?rg; (":%) AVAILABLE
55 .85/— 100 | BFX38 0.5 500/50 100 350 800 BFX39
75 40/— 100 | BFX41 0.5 500/50 100 350 800
75 85/— 100 | BFX40 0.5 500/50 100 350 800
80 100/300 | 100 | 2N4033 0.5 500/50 150 350 800 2N4031/2
40 50/250 | 150 | 2N4037 0.3 150/15 100 110 700
40 100/230 | 150 | 2N2905 0.4 150/15 200 80 600
60 40/240 | 150 | BC303 0.65 150/15 75 — 850 BC304
60 40/120 | 150 | 2N2904A 0.4 150/15 200 80 600 2N2904
60 100/300 | 150 | 2N2905A 0.4 150/15 200 80 600
65 40/140 | 150 | 2N4036 0.65 150/15 60 700% | 1000
40 40/250 | 500 | BC460 1 1000/100 50 - 1000
60 40/250 | 500 | BC461 1 1000/100 50 - 1000
75 30/130 | 500 | 2N5322 0.7 500/50 50 | 1000* | 1000 2N5323

NPN TRANSISTORS FOR LOW LEVEL, LOW NOISE APPLICATIONS — TO-18

Veeo| MFE @ e Voggan © lefle 1 mr 1 NE | R, ALSO
T Y, MH \
V) min/max (mA) vpe max {(mA) minz (aB) (mW) AVAILABLE
45 | 100/500 0.01 | 2N930 1 10/0.5 30 3 300
60 | 100/500 0.01 | 2N2484 0.35 1/0.1 60 3 360 2N2483
60 130/— 0.01 | BFR17 0.35 1/0.1 70 3 360
60 | 150/300 1 BFY76 0.35 1/01 100 4 360
20 | 110/800* 2 BC108 0.6 100/5 100 10 300
20 |200/800*! 2 | BC109 0.6 100/5 100 4 | 300
45 | 110/450™ 2 BC107 0.6 100/5 100 10 300
45 | 120/630 2 BCY59 0.7 100/2.5 100 6 360 BCY58
* hfe @ 1 KHz.



PNP TRANSISTORS

FOR LOW LEVEL, LOW NOISE APPLICATIONS — TO-18

Veeo hee, @ g Vcegat) @ lcf/ls fr NE | P ALSO
v ) Type V) MHz) | gy | (W) | AVAILABLE
min/max (mA) max (mA) min
45 |250/500 | 0.01| 2N3964 0.25 10/0.5 50 2 360 2N3965
80 70/230 | 0.01| BFX37 -0.4 50/5 40 3.5 | 360
80 |100/300 0.01| 2N3963 0.25 10/0.5 40 3 360 2N3962
25 |125/500* 2 BC178 0.25 50/5 200 typ. | 10 300 BC179
45 1120/460 2 BCY79 0.8 100/2.5 | 180 typ. 6 390 BCY78
45 |125/5007 2 BC177 0.25 50/5 200 typ. | 10 300
50 |110/450 2 BC478 0.25 50/5 150 typ. 6 360 BC479
80 110/250 2 BC477 0.25 50/5 150 typ. | 10 360
* hfe ® 1 KHz.
HIGH VOLTAGE TRANSISTORS
h @ 1 \ @ I f
Polarity V(CVE)O FE ¢ Type C(%l()sat) ce (M;z) (':':W) PACKAGE
min/max (mA) max (mA) min
PNP | 150 | 40/— 10 | BFW43 0.5 10/1 60 400 :Z TO-18
NPN 180 30/— 10 BC394 0.3 10/1 50 400 | (& \\
PNP 180 50/— 10 BC393 0.3 10/1 50 400 N
NPN 200 40/— 30 BSS72S 0.5 50/5 200 500
PNP 200 40/250 30 BSS75S8 0.4 30/3 200 500
PNP 150 40/— 10 BFW44 0.5 10/1 60 700 TO-39
PNP 180 80/300 10 BFX91 0.25 10/1 40 700
PNP 180 80/300 10 | 2N3931 0.25 10/1 60 700
PNP 200 30/150 10 2N54158 25 50/5 15 1000
NPN 250 25/— 30 BF258 1 30/6 90 typ. | 1000
NPN 150 30/— 30 2N3114 1 50/5 40 800
NPN | 250 | 30/— 30 | BF458 1 50/10 | 90 typ. | 1250 | (&, J0-126
NPN 300 | 30/— 30 | BF459 1 50/10 | 90 typ. | 1250 X
|-




SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.)

NPN TRANSISTORS FOR FAST AND ULTRA FAST SWITCHES

h @ | \Y @ I/ f t,
VCVEO FE ¢ Type e ce (MHiz) tcfsf* Ptot PACKAGE

v min/max | (mA) max (mA) min (ns) (mW)

12 30/120 10 | BSX28 0.25 30/3 400 13 360 TO-18
15 30/120 10 | 2N708 0.4 10/1 300 75* | 360

15 30/120 10 | 2N914 0.7 200/20 300 20 360

15 40/120 10 | BSX20 0.6 100/10 450 13 360

15 40/120 10 | 2N2369 0.25 | 10/1 500 13 360

15 40/120 10 | 2N2369A 0.2 10/1 500 13 360

15 30/120 30 | BSX26 0.5 300/30 350 18 360 N N\
20 30/120 30 | 2N3014 0.18 100/10 350 18 360

20 40/120 30 | BSX39 0.28 100/10 350 18 360

15 25/— 100 | 2N3013 0.5 300/30 350 18 360

30 60/150 100 | 2N4013 0.20 100/10 300 60* | 500

30 30/120 150 | 2N2845 0.4 150/15 350 40* | 360

40 60/150 100 | BSX32 0.5 500/50 300 60* | 800 TO-39
50 60/150 100 | 2N3725 0.52 500/50 300 60* | 800

PNP TRANSISTORS FOR FAST AND ULTRA FAST SWITCHES

heg @ ¢ Vce@at) @ Ic/ls fr
Vceo T toff | Prot
ype (v) (MHz) PACKAGE
) min/max | (mA) max (mA) min (ns) | (mW)
12 30/120 30 | BSX29 30/3 400 90 360 TO-18

12 40/120 30 | 2N2894
20 30/120 30 | 2N3209

o000
IECRN)

100/10 400 90 | 360
30/3 400 90 | 360 %
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TRANSISTORS FOR RF APPLICATIONS (For current production or maintenance only)

Max. ratings Trans. freq. Noise figure Gain

Polar. Veeo| Ic Type Main function fr @ I [NFandlg P P P PACK‘AGE
(V) | (mA) (MHz) | (mA) |(dB)| (mA) | (MHz) |(dB) | MHz)

PNP 35 20 | BF272s VHF/UHF amp.| 900 313 3 800 |16 | 800 TO-72

PNP 35 20 | BF316A | VHF/UHF osc. 600 315 3 800 |12 | 800

PNP 35 20 | BFR38 VHF/UBF amp.| 1000 3135| 3 800 | 14 | 800

NPN 25 25 | BF271 IF amplifier 900| 10| —-| — - 24 36

NPN 30 25 | BFY90 Wide-band amp. | 1400 | 25 (6.5 2 | 800 8 | 800

NPN 12 50 | 2N5179 VHF amplifier | 1400 53 1.5| 200 |21 | 200

NPN 15 50 | 2N918 UHF oscillator 900 415 1 60 |21 | 200

NPN | 25 | 150 | BFW16A | Wide-band amp.| 1200 | 150 {5 |30 200 (6.5 | 800 TO-39

NPN 30 | 200 | BFR36 VHF/UHF amp.| 1400 | 70 (4.5|70 200 |16 | 200

NPN 20 | 400 | 2N5109 Wide-band amp.| 1500 | 50 |3 {10 200 |13 | 200

NPN 20 | 500 | 2N4427 VHF/UHF amp.| 800 50| — | — - - -

NPN 30 | 500 | 2N3866 VHF/UHF amp.| 800| 50| — | — - - - \\\
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CROSS REFERENCE

TYPE

BC100
BC107
BC108
BC109
BC110
BC113
BC114
BC115
BC116
BC117
BC118
BC119
BC120
BC125
BC126
BC129
BC130
BC131
BC132
BC134
BC135
BC136
BC137
BC138
BC139
BC140
BC141
BC142
BC143
BC144
BC145
BC147
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TYPE

BC256
BC257
BC258
BC259
BC260
BC261
BC262
BC263
BC266
BC267
BC268
BC269
BC270
BC271
BC272
BC280
BC281
BC282
BC283
BC284
BC285
BC286
BC287
BC294
BC295
BC297
BC298
BC300
BC301
BC302
BC303
BC304

TYPE

BC307
BC308
BC309
BC310
BC312
BC313
BC315
BC317
BC318
BC319
BC320
BC321
BC322
BC324
BC327
BC328
BC329
BC330
BC331
BC332
BC333
BC334
BC335
BC336
BC337
BC338
BC340
BC341
BC342
BC343
BC344
BC345
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TYPE

50
50
50
36
106
65
50
24
24
24
50
50
50
62
59
59
159
24
159
24
24
50
24
50
68
68
36
36
36
46
62
65

BC347
BC348
BC349
BC350
BC351
BC352
BC354
BC355
BC357
BC358
BC360
BC361
BC368
BC369
BC370
BC377
BC378
BC381
BC382
BC383
BC384

BC385

BC386
BC387
BC388
BC393
BC394
BC395
BC396
BC400
BC407
BC408




CROSS REFERENCE (continued)

TYPE

BCb14
BC520
BC521
BCb522
BC523
BC524
BC525
BC526
BC529
BC530
BC531
BC532
BC533
BC535
BCb46
BC547
BCb548
BC549
BC550
BC556
BCb557
BC558
BC559
BC560
BC582
BC583
BC584
BC585
BC586
BC635
BC636
BC714

TYPE

| 159

50
68
59
50

BC727

BC728

BC737

BC738

BCW10
BCW11
BCW12
BCW13
BCW14
BCW15
BCW16
BCW17
BCW20
BCW21
BCW22
BCW23
BCW34
BCW35
BCW36
BCW37
BCW44
BCW45
BCW50
BCW62
BCW63
BCW64
BCW73
BCW74
BCW75
BCW76
BCW77
BCW78

anz907A
| 2N2222A
| 2N2907A
2N1613
BFX41
| BC394
| 2N3962

BCY79

BCY79
| 2N2221

2N2221A
|2N2906
2N2906A
2N2219
| 2N2219A|

297
264
297
254
132

74
344
100
100
262
264
294
297
262
264
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ES lpaGE

ES |PaGE

TYPE TYPE TYPE
BCW79 | 2N2905 | 294 | | BCX76 2907A| 297 | | BF297
BCW80 | 2N2905A | 297 | | BCX78 cy78 | 100| | BF298
BCW82 | BFY76 |159 || BCX79 | BCY79 |100|| BF299
BCW83 |BCYS9' | 89 ||BCYs6 |BCY59 | 89||BF305 |
BCW84 |BCYS9 | 89 ||BCYS8 |BCYS8 | 89||BF321 |BCi08 | 24
BCWS5 | BFX37 | 127 || BCY59 | BCY59 | 89| | BF322 | 2N2218 | 262
BCws6 |BC177 | 50||BCY66 |BCY59 | 89 || BF323 | 2N2904 | 294
BCW87 |BCYS9 | 89 (|BCY67 |BCY79 |100||BF336 | BF257 | 106
BCws8 |BCY79 |100||BCY69 |BCYS8 | 89||BF337 | BF258 | 106
BCW90 |BC377 | 68||BCY70 |BCY70 | 94 || BF338 |
BCWO1 |BSX33 (209 ||BCY71 |BCY71 | 94||BF355
BCWO2 |BC297 | 59 || BCY72 | BCY72 | 94 || BF390
BCW93 | 2N2907A | 297 | | BCY78 | BCY78 | 100 | | BF391
BCW94 | 2N2222A | 264 | | BCY79 | BCY79 | 100 | | BF456
BCW95 | BFR18 | 120 || BF120 ' BF457
BCW96 | 2N2907 |294 | | BF137 BF458
BCW97 | 2N2907A | 297 | | BF156 BF459
BCW98 | BCY59 BF157 BFR10
BCW99 | BCY79 BF174 BFR11
BCX25 BF177 BFR12
BCX26 BF178 BFR16
BCX40 BF179 BFR17
BCX45 BF248 BFR18
BCX46 BF249 BFR20
BCX47 BF250 BFR21
BCX48 BF257 BFR22
BCX58 BF258 BFR23
BCX59 BF259 BFR24
BCX60 BF291 BFR39
BCX73 BF292 BFR40
BCX74 | 2N222: BF293 BFR56
BCX75 | 2N2907 | 294 || BF294 BFR57
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CROSS REFERENCE (continued)

TYPE

BFR58
BFR59
BFR77
BFR78
BFR86
BFS61
BFS69
BFS90
BFS91
BFS92
BFS93
BFS94
BFS95
BFS99
BFT22
BFT30
BFT31
BFT41
BFT57
BFT60
BFT61
BFT62
BFT69
BFT79
BFT80
BFT81
BFV56
BFV56A
BFV57A
BFV64
BFVG64A
BFV64B

PAGE TYPE
106 | | BFV65
106 | | BFV66
257 | | BFV66A
307 BFV68
74 | | BFV68A
209 | | BFV9O0A
50| | BFV90B
124 | | BFV99
140 | | BFW20
132 | | BFW21
132 | | BFW22
132 | | BFW24
132 | | BFW25
74 | | BFW26
294 | | BFW29
209 BFW31
243 | | BFW32
370 | BFW33
74| | BFW36
357 BFW38
357 BFW43
357 BFW44
357 BFW45
357 BFW63
257 BFW63A
357 BFX12
164 | | BFX13
164 | | BFX23
164 | | BFX29
294 | | BFX3b
297 BFX36
294 | | BFX37

TYPE

BFX38
BFX39
BFX40
BFX41
BFX43
BFX44
BFX48
BFX50
BFX51
BFX68
BFX68A
BFX69
BFX69A
BFX74
BFX74A
BFX84
BF X85
BFX86
BFX87
BFX88
BFX90
BFX91
BFX93
BFX94
BFX94A
BFX95
BFX95A
BFX96
BF X96A
BFX97
BFX97A
BFX98

132
132
132
132
272
274
137
264
264
254
254
254
254
294
132
257
257
254
297
294
140
140
252
262
264
262
264
262
264
262
264
106




TYPE

BFY25
BFY26
BFY33
BFY34
BFY40
BFY41
BFY43
BFY44
BFY45
BFY46
BFY50
BFY51
BFY52
BFY53
BFY55
BFY56

BFY56A
BFY56B

BFY57
BFY64
BFYG65
BFY67
BFYG8
BFY70
BFY72
BFY76
BFY77
BSS11
BSS12
BSS15
BSS16
BSS17

GE TYPE
264 | | BSS18
264 | | BSS23
149 | | BSS26
254 | | BSS27
254 | | BSS28
106 BSS29
106 | | BSS30
149 | | BSS31
106 | | BSS40
254 | | BSS41
146 | | BSS59
146 | | BSS68
146 | | BSS71S
254 | | BSS72S
254 | | BSS74S
149 BSS75S
149 | | BSV15
149 | | BSV16
106 | | BSV17
154 | | BSV21
106 | | BSV23
254 | | BSV24
254 BSV25
264 | | BSV26
262 BSV27
159 | | BSV33
279 | | BSV68
186 | | BSV69
196 | | BSV77
370 | | BSV82
370 | | BSV83
372 BSV84
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GE TYPE
372 | | BSV85
164 | | BSV89
164 | | BSV90
334 | | BSVI1
205 | | BSV92
205 | | BSV95
257 | | BSW19
307 | | BSW19A
164 | | BSW20
164 | | BSW20A
327 | | BSW21

VA BSW21A
169 | | BSW22
172 | | BSW22A
175 | | BSW23
178 | | BSW24
181 BSW25
181 BSW26
181 BSW27
289 | | BSw28
196 | | BSW29
196 | | BSW37
186 | | BSW38
186 | | BSW41
186 | | BSW42
200 | | BSW42A
124 | | BSW43A
205 | | BSW44
334 | | BSW44A |
372 | | BSW45
372 | | BSW45A
370 | | BSW49

370
186
186
272
191
334
294
294
294
294
100

100
100

LAY

100
294
297
200
164
334
205
205
289
186
264

89

89

89
100
100
100
100
205




CROSS REFERENCE (continued)

TYPE TYPE ES lpagE| | TYPE
BSW51 BSX46 218 || BSY21
BSW52 BSX47 149 | | BSY22
BSW53 BSX48 164 | | BSY23
BSW54 BSX49 164 | | BSY34
BSW61 1 BSX51 89 || BSY38
BSW62 ;2N22227;262 BSX52 89 || BSY40
BSW63 ;2N22,1A;264 BSX53 89 | | BSY41
BSW64 | 2N2222A| 264 | | BSX54 | 89| BSY44
BSW72 | 2N2906 | 294 | | BSX59 | 205 ]| BSY45
BSW73 | 2N2907 | 204 | | BSX60 | 334 | BSY46
BSW74 | 2N2906A | 297 | | BSX61 | 334 BSY53
BSW75 '2N290%A'297 BSX76 186 | BSY54
BSW82 | 2N2221 | 262 | BSX77 : 274 | | BSY55
BSW83 | 262| | BSX78 186 | | BSY56

BSW84 52N22215:262 BSX87
BSW85 | 2N2222A | 264 | | BSX87A

| 191]| BSYB8
| 191 ]| BSY62A

BSX19 BSX88 ) |213|| BSY628B
BSX20 BSX88A X88A | 223 || BSY63
BSX21 BSX89 ~ |186]| BSY70
BSX22 BSX90 186 || BSY71
BSX23 BSX91 |274 || BSY72
BSX24 BSX92 | 272|| BSY73
BSX25 BSX93 | 228 || BSY74
BSX26 BSX95 1254 || BSY78
BSX28 BSX96 | 254 || Bsys3
BSX29 BSX97 : BSY84
BSX30 BSY10 18A | 264 | | BSY85
BSX33 BSY11 19 [262 || BSY86
BSX38A BSY17 ) | 186 || BSYS7?
BSX38B BSY18 ~ |186 || BSY88
BSX39 BSY19 1191 || BSY89
BSX45 BSY20 BSY95
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TYPE TYPE PAGE TYPE
BSY95A 2N956 243 | | 2N2222
2N656 2N978 294 | | 2N2222A
2N657 2N995 200 | | 2N2297
2N696 2N1132 294 | | 2N2368
2N697 2N1420 262 | | 2N2369 | 21
2N698 2N1507 | 2N2219 | 262 | | 2N2369A | 2N
2N706 2N1572 | 2N1893 | 257 | | 2N2405 | BC
2N706A 2N1573 ]'!2N1393,' 257 | | 2N2410
2N707 2N1574 | 2N3020 | 307 | | 2N2412
2N708 2N1613 | 2N1613 | 254 | 2N2477
2N718A 2N1711 | 2N1711 | 254 | 2N2483
2N720A | 2N1890 | BSY55 | 237 | 2N2484
2N721 | 2N2906 |294 || 2N1893 | 2N1893 | 257 | | 2N2511
2N722 | 2N2906A| 297 | | 2N1983 | 2N2219 | 262 | 2N2586
2N735 | 2N2483 | 279 || 2N1984 | 2N2218 | 262 | 2N2692
2N736 | BFR18 | 120 | 2N1985 | 2N1613 | 254 | 2N2693
2N743 | BSX19 | 186 | 2N1986 |2N2218 | 262| | 2N2694
2N744 | BSX20 |186|| 2N1987 | 2N1613 | 254 | 2N2711
2N753 | 2N2369A | 274 || 2N1990 | 2N1893 | 257 | 2N2712
2N754 | 2N1893 |257 || 2N1991 | 2N2904 | 294 | 2N2714
2N760A | BFY76 | 159 | | 2N2049 | BFY52 | 146| | 2N2845
2N780 | 2N930 | 252 | 2N2102 | 2N2102 | 260 | 2N2848
2N834 X20 |186|| 2N2193 | BSX45 | 218| | 2N2864
2N869 200 | 2N2194A | 2N2218A| 264| | 2N2868
2N870 209 | | 2N2195 | 2N2218 | 262| | 2N2894
2N871 1120 || 2N2217 | 2N2218 | 262 | 2N2904
2N910 | BFR18 |120|| 2N2218 | 2N2218 | 262| | 2N2904A
2N911 | BSX33 |209 | | 2N2218A | 2N2218A| 264| | 2N2905
2N912 | BFR18 | 120 | 2N2219 |2N2219 | 262| | 2N2905A
2N914 | 2N914 | 248 || 2N2219A | 2N2219A| 264 | 2N2906
2N929 | BFY76 | 159 | 2N2221 221 | 262| | 2N2906A
2N930 | 252 | 264| | 2N2907

2N2221A | 2N2

- |PAGE

2N3725
2N2483
2N2484

| BFY76

BFR17

| BCY59
'BCY59

BCY59
BCY58
BCY58
BCY59
2N2845

BSX32
BFY50

2N2894
2N2904
2N2904A
2N2905 |

2N2905A
- 2N2906
2N2906A

2N2907

262
264
237
270
272

| 274

62

| 205
| 200

334
279
279
159
117

89

89

89

89

89

89
285
205
146
233
289
294
297
294
297
294
297
294




CROSS REFERENCE (continued)

2N2907A
2N2927
2N2959
2N3009
2N3011
2N3012
2N3013
2N3014
2N3015
2N3019
2N3020
2N3036
2N3053
2N3070
2N3073
2N3107
2N3108
2N3109
2N3110
2N3114
2N3117
2N3121
2N3209
2N3250
2N3251
2N3252
2N3253
2N3261
2N3299
2N3300
2N3301
2N3302

TYPE

2N3309
2N3485
2N3486
2N3502
2N3503
2N3504
2N3505
2N3565
2N3566
2N3567
2N3568
2N3569
2N3638
2N3641
2N3642
2N3643
2N3644
2N3645
2N3646
2N3700
2N3712
2N3725
2N3776
2N3777
2N3793
2N3794
2N3825
2N3828
2N3903
2N3904
2N3905
2N3906

20

TYPE

2N3930
2N3931
2N3962
2N3963
2N3964
2N3965
2N4013
2N4014
2N4030
2N4031
2N4032
2N4033
2N4035
2N4036
2N4037
2N4046
2N4047
2N4058
2N4059
2N4060
2N4061
2N4062
2N4121
2N4248
2N4249
2N4250
2N4258
2N4264
2N4265
2N4286
2N4287
2N4288

339
339
344
344
344
344
348
352
357
357
357
357
362
365
368
205
334




TYPE

2N4289
2N4290
2N4291
2N4292
2N4293
2N4358
2N4359
2N4402
2N4403
2N4917
2N4927
2N5086
2N5087
2N5088
2N5089
2N5128
2N5132
2N5135
2N5136
2N5138
2N5172
2N5209
2N5210
2N5219
2N5320
2N5321
2Nb5322
2N5323
2N5415S
2N5550
2N5551
2SA561

TYPE

374
127
294
294
318
106
100
100
89
89
262
24
89
31
100
89
24
24
24
370
370
372
372
374
74
74
59

2SA565
2SA578
2SA673
2SA677
2SC80
2SC99
25C100
25C108
25C120
25C122
2SC150
2SC155
2SC156
25C172
25C188
25C189
25C196
25C197
25C199
25C204
2SC206
25C228
2SC233
2S8C237
25C266
25C273
25C281
25C282
25C283
25C284
2SC320
2SC368

21

TYPE

25C468
25C540
25C588
2SC605
MM2193A
MM2483
MM3019
MM3020
MM3053
MM3905
MM3906

186

24
312
312
264
279
307
307
310
318
318







DATA SHEETS
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EPITAXIAL PLANAR NPN

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 107, BC 108 and BC 109 are silicon planar epitaxial NPN transistors in TO-18
metal case. They are suitable for use in driver stages, low noise input stages and

signal processing circuits of television receivers.

The complementary PNP types are respectively the BC 177, BC 178 and BC 179.

ABSOLUTE MAXIMUM RATINGS

IBC 107IBC 108 l BC 109

Veso Collector-base voltage (I¢ = 0)

Veeo Collector-emitter voltage (I3 = 0)

Veso Emitter-base voltage (Ic = 0)

I Collector current

Piot Total power dissipation at T, , =25°C

at T __=25°C

case

L Storage temperature

T, Junction temperature

S0V 30V 30V
45V 20V 20V
6V 5V 5V

100 mA

0.3 W

0.75W

-55t0 175°C
175 °C

MECHANICAL DATA

Collector connected to case

53T

6/81 24

L

Dimensions in mm

P

PO1B-A

(sim. to TO-18)



THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max

max

200
500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) for BC 107
Veg = 40V 15| nA
Vg =40V T, ., =150°C 15| uA
for BC 108 - BC 109
Vg = 20V 15] nA
Vg =20V T, =150°C 15| pA
V erycso Collector-base
breakdown voltage
(le =0) lc =10pA
for BC 107 | 50 \Y
for BC 108 | 30 \Y
for BC 109 | 30 \%
V (srycec Collector-emitter
breakdown voltage
(lg =0 lc = 10mA
for BC 107 | 45 v
for BC 108 | 20 \%
for BC 109 | 20 v
V(srieao EMitter-base
breakdown voltage
(Ic =0 le = 10uA
for BC 107 6 \
for BC 108 5 \Y
for BC 109 5 v
Vepsar = Collector-emitter
saturation voltage lc =10mA [ =05mA 70 250 mV
lc =100mA Iy =5mA 200 600 mV
A Base-emitter voitage lc =2mA Vi =5V 550 650 700] mV
e =10mA V=5V 700 770 mV
Vae (sary» Base-emitter
saturation voltage lc =10mA I3 =05mA 750 mV
lc =100mA Ig =5mA 900 mv
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee” DC current gain l- =2mA Vo, =5V
for BC 107 110 230 450) —
" for BC107 Gr. A|[110 180 220| —
for BC107 Gr. B|200 290 450| —
for BC 108 110 350 800| —
for BC108 Gr. A[110 180 220 —
for BC108 Gr. B|200 290 450| —
for BC108 Gr. C{420 520 800| —
for BC 109 200 350 800| —
for BC109 Gr. B|200 290 450| —
for BC109 Gr. C[420 520 800| —
- =10pA Ve, =5V
for BC 107 120 —
for BC 107 Gr. A 90 —
for BC107 Gr. B| 40 150 —
for BC 108 120 —
for BC 108 Gr. A 90 —
for BC 108 Gr. B| 40 150 —
for BC108 Gr. C|100 270 —_—
for BC 109 40 210 —
for BC109 Gr. B| 40 150 —
for BC109 Gr. C|100 270 —
h, Small signal
current gain lc =2mA V=5V
f = 1kHz
for BC 107 250 —
for BC107 Gr. A 190 —
for BC107 Gr. B 300 —
for BC 108 370 —
for BC 108 Gr. A 190 —
for BC 108 Gr. B 300 —
for BC 108 Gr. C 500 —
for BC 109 370 -
for BC 109 Gr. B 300 —
for BC109 Gr. C 550 —_
lc =10mA V., =10V
f =100 MHz 2 —
Ccso Collector-base
capacitance . =0 Veg = 10V
§ = 1MHz 4 6| pPF




ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max. | Unit
Ceen Emitter-base
capacitance le =0 Veg =05V
f =1MHz 12 pF
NF Noise figure le =02mA V., =5V
R, =2 kQ f  =1kHz
B = 200Hz
for BC 107 2 10| d8
for BC 108 2 10| dB
for BC 109 15 4]dB
lc =02mA V=5V
R, = 2kQ
f = 10Hzto 10 kHz
B =157 kHz
for BC 109 1.5 4]dB
h, Input impedance le =2mA Vg =5V
f =1kHz
for BC 107 4 (39
for BC 107 Gr. A 3 k(2
for BC107 Gr. B 4.8 k2
for BC 108 5.5 k2
for BC 108 Gr. A 3 kS
for BC 108 Gr. B 4.8 k2
for BC 108 Gr. C 7 k2
for BC 109 5.5 (39]
for BC109 Gr. B 4.8 k)
for BC109 Gr. C 7 kQ
h,. Reverse voltage ratio le =2mA Vi =5V
f  =1kHz
for BC 107 2.2 x 10 —
for BC107 Gr. A 1.7 x 10 —
for BC 107 Gr. B 2.7 x 10-* —
for BC 108 3.1 x 10 —
for BC108 Gr. A 1.7 x 10+ —
for BC 108 Gr. B 2.7 x 10-4 —_
for BC108 Gr. C 3.8 x 10-* —
for BC 109 3.1 x 10-¢ —
for BC109 Gr. B 2.7 x 10 —
for BC109 Gr. C 3.8 x 10~ —
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ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee Output admittance lc =2mA Vg, =5V
f =1kHz
for BC 107 20 us
for BC 107 Gr. A 13 us
for BC107 Gr. B 26 us
for BC 108 30 us
for BC108 Gr. A 13 us
for BC108 Gr. B 26 us
for BC 108 Gr. C 34 us
for BC 109 30 us
for BC109 Gr. B 26 us
for BC109 Gr. C 34 us

* Pulsed: pulse duration = 300 us, duty cycle = 1%

DC normalized current gain

-3216

e T[]
16 i
‘1 Tamb=45°C
12 |
’ g TN
l AT T 250¢ [T
bﬂ
/:,— 1l !
08 T }
Lt |
'4/‘ NORMALIZATION
hpgp=latlc=2mA
0.4 Tamb=25°C Ve =5V.
0 Bii]
10-2 10-! 1 10 Ic(mA)

Collector-emitter saturation voltage
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VCE(sat) ] ] E H”[
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40 o
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° ] |
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Collector-base capacitance

G-3218
CcBo
(pF)
8 Ig=0
N
4 \\‘
T t——
2
0 4 8 2 16 Veg(¥)
Noise figure (for BC 109 only)
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Noise figure (for BC 109 only)
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Power rating chart
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EPITAXIAL PLANAR NPN

AUDIO OUTPUT AMPLIFIER

The BC 119 is a silicon pianar epitaxial NPN transistor in a TO-39 metai case. it is
suitable for 1 W class "A" and up to 6 W class "'8" audio output stages.

ABSOLUTE MAXIMUM RATINGS

Veeso Collectcr-base voltage (I = 0) 60 V
Veeo Collector-emitter voltage (lg = 0) 30 V
Vego Emitter-base voltage (I = 0) 5 V
Pior Total power dissipation at T, = 25°C 08 W
at T,,.= 25°C 5 W
at T, = 100°C 28 W
Tog Storage temperature -55 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
s 508 _ BET . i g
ST % e
e b %
It |8y
‘ IS
e |
=
POOS-B
{sim. to TO-39)
6/81
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THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35

max 220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,., = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (I. = 0) Veg = 40V 100 | nA
Vg =40V T, .= 150°C 20| pA
V(gr) cso Collector-base
breakdown voltage
(Il = 0) Ilc = 100 uA 60 v
Vigr)ceo” Collector-emitter
breakdown voltage
(le=0) Il =30mA 30 \'%
V(gr) eso EMitter-base
breakdown voltage
(Ile =0) e = 100 uA 5 v
Ve (sat)” Collector-emitter
saturation voltage lc =150mA Iz =15mA 015 035) V
le =500mA |y = 50 mA 04 11|V
e =1A lg = 100 mA 08 15|V
Vge” Base-emitter voltage le =500mA Vi =10V 1 18| Vv
lc =180mA V=1V 0.85 1 Vv
Vee (sar)” Base-emitter
saturatior. voltage lc =150mA Iz = 15mA 08 12V
le =1A lg =01A 1.4 2|V
Nee* DC current gain lc =850mA V=1V 40 100 —
lc =150mA Vg =1V 40 90 120 | —
lc =500mA V=10V 25 60 -
fr Transition frequency lc =50mA V=10V | 40 MHz
Cero Collector-base
capacitance le =0 Veg = 10V 12 25 | pF

* Pulsed: pulse duration = 300 us, duty cycle= 1%
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EPITAXIAL PLANAR PNP

AUDIO OUTPUT AMPLIFIER

The BC 139 is a silicon planar epitaxial PNP transistor in a TO-39 metal case. It is particu-
larly designed for use in audio output and driver stages. The complementary NPN type is

the BC 119.

ABSOLUTE MAXIMUM RATINGS

Veao
Vceo
Veso
Ic
Ptot

Tstg
T

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Ig= 0)
Emitter-base voltage (Io= 0)
Collector current

Total power dissipation at Tamp

2
at Tease <2

<25°C
< 25°C
Storage temperature

Junction temperature

-40 \

-40 \

-5 \Y

-0.5 A

0.7 W

3 w

-55 to 200 °C
200 °C

MECHANICAL DATA

Collector connected to case

33

Dimensions in mm

(sim. to TO-39)
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THERMAL DATA

Rith j-case ' Thermal resistance junction-case max 58 °C/W
Rin j-amp  Thermal resistance junction-ambient max 250 °C/W
ELECTRICAL CHARACTERISTICS (T,mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff current|Vcg= -30V -100| nA
“E: 0) VCB: -30V Tamb: 75°C -50| MA
V(sryceo Collector-base break- |Ic =-10 LA -40 \
down voltage (Ig=0)
V(BR)CEO *Collector-emitter break- |c =-10mA -40 \Y
down voltage (Ig=0)
Vgr)eso Emitter-base break- lg =-10 LA -5 \Y
down voltage (Ic=0)
Vce(saty * Collector-emitter lc =-300 mA
saturation voltage Ig =-30 mA -045 -0.8| V
lc =-500 mA
lg =-50 mA -1 Y,
Vge * Base-emitter voltage lc =-10mA
VCE= -10Vv "07 \%
Ilc =-100 mA
Vee=-10V -0.77 Y,
lc =-300 mA
Veg= -1V -0.97 v
heg* DC current gain Ilc =-10mA
VCE: -10Vv 90 -
ic =-100 mA
VCE= -10V 40 90 -
lc =-150 mA
Vce=-1V 45 -
lc =-300 mA
VCE: -1V 20 35 -
fr Transition frequency |lc =-50mA  Vceg=-10V 200 MHz
Cceo Collector-base lg=0 Veg=-10V
capacitance f=1MHz 6 pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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Base-emitter voltage
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE TRANSISTORS

The BC 140 and BC 141 are silicon planar epitaxial NPN transistors in TO-39 metal case.
They are particularly designed for audio amplifiers and switching applications up to 1A.

The complementary PNP types are the BC 160 and BC 161.

ABSOLUTE MAXIMUM RATINGS

BC 140 ‘ BC 141

Vego Collector-base voltage (Ig = 0)

Vceo Collector-emitter voltage (Ig = 0)

Veso Emitter-base voltage (Ic = 0)

le Collector current

lg Base current

Piot Total power dissipation at T, < 45°C
at Taee < 45°C

Tetg Storage temperature

T; Junction temperature

80V ‘ 100 V
40 V 60 V
7V
TA
0.1A
0.65W
3.7W
-65to 1756 °C

175 °C

MECHANICAL DATA

Collector connected to case

X

T

94m2

6/81 36

2 ma;
Bat

s :
—
)

0.4

'@J(:L

Dimensions in mm

(sim. to TO-39)



THERMAL DATA

Rin j<ase  Thermal resistance junction-case max 35 °C/W
Rin j-amb  Thermal resistance junction-ambient max 200 °C/wW
ELECTRICAL CHARACTERISTICS (T,mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vees= 60V 100| nA
current (lg = 0) Vegs= 60V T,mp= 150°C 100| uA
Vier)ceo Collector-base lc =100 MA
breakdown voltage for BC 140 80 \%
(I =0) for BC 141 100 \Y
Vigryceo Collector-emitter lc =30mA
breakdown voltage forBC 140 |40 \
(g =0) for BC 141 60 \Y,
Vierjepo Emitter-base lg = 100 LA 7 \Y
breakdown voltage
“c =0)
Vegaty . Collector-emitter Ic = 100mA Ig =10 mA 0.1 V
saturation voltage lc =500 mA |Ig =50mA 0.35 Vv
Ic =1A Ig =0.1A 0.6 11V
Vge ™ Base-emitter voltage le = 1A Vee= 1V 1.25 1.8 V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee™ DC current gain lc =100 MA Vee= 1V
for BC 140-141 75 -
for BC 140-141Gr. 6 28 -
for BC 140-141 Gr. 10 40 -
for BC 140-141 Gr. 16 90 -
lc =100mA Vee= 1V
for BC 140-141 40 140 250} —
for BC 140-141 Gr. 6 |40 63 100| —
for BC 140-141Gr. 10 (63 100 160| —
for BC 140-141 Gr. 16 |100 160 250| —
Ic = 1A Vee= 1V
for BC 140-141 26 -
for BC 140-141 Gr. 6 15 -
for BC 140-141 Gr. 10 20 -
for BC 140-141 Gr. 16 30 -
f+ Transition frequency lc =50mA Vcg= 10V 50 MHz
Cceo Collector-base le=0 Veg= 10V
capacitance f=1MHz 12 25| pF
ton Turn-on time Ic =100 mA
lg;=5mA 250 ns
Totr Turn-off time lc =100 mA
lg;= lgo= 5 mA 850 | ns

* Pulsed: pulse duration = 300 s, duty cycle = 1%.
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EPITAXIAL PLANAR NPN

AUDIO AMPLIFIER

The BC 142 is asilicon planar epitaxial NPN transistor specially intended for use as driver in
high power audio amplifier.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo
Veso
lc
Piot

Tstgr Ti

Collector-base voltage (lg = 0) 80 \%
Collector-emitter voltage (Ig = 0) 60 \%
Emitter-base voltage (I = 0) 5 \Y
Collector current 1 A
Total power dissipation at T, < 25°C 0.75 W

at Tease S 25°C 4 w
Storage and junction temperature -6 to 175 °C

MECHANICAL DATA

Collector connected to case

6/81

Dimensions in mm

IR

(sim. to TO-39)

40



THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 37 °C/W
Rth jamp  Thermal resistance junction-ambient max 200 °C/W
ELECTRICAL CHARACTERISTICS (T,np= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg= 40V 50| nA
current (Ig=0) Veg=40V  T,mp= 150°C 50| MA
Viericso Collector-base lc = 100 LA 80 \%
breakdown voltage
(lg =0)
V(BR)CEO * Collector-emitter IC = 30mA 60 Vv
breakdown voltage
(lg =0)
Visr)eso Emitter-base le = 100 uA 5 \Y;
breakdown voltage
“c =0)
Vceat)®  Collector-emitter lc =200 mA Ig =20 mA 0.15 04| V
saturation voltage lc =500 mA Ig =50 mA 0.3 \%
Voe@at*  Base-emitter lc =200 mA Ig =20 mA 15| V
saturation voltage
Vge” Base-emitter voltage Ic =200 MA V=2V 0.85 \%
hee* DC current gain Ilc =10mA  Vce= 10V 100 -
Ic = 100 MA Vce= 10V 100 -
lc =200 mA V=2V 20 60 -
lc =500 mMA V=2V 30 —
fr Transition frequency lc =60mA V=10V 80 MHz
f=20 MHz
Cceo Collector-base lg=0 Veg= 10V 12 pF
capacitance

* Pulsed: pulse duration = 300 us, duty cycle = 1%.

1



DC current gain vs. collector current
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EPITAXIAL PLANAR PNP

AUDIO AMPLIFIER

The BC 143 is a silicon planar epitaxial PNP transistor specifically designed for use in the
driver of high power audio amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig= 0) -60 \
Vceo Collector-emitter voltage (lg= 0) -60 \
Veso Emitter-base voltage (Ic= 0) -5 Vv
lc Collector current -1 A
Piot Total power dissipation at Typ < 25°C 0.75 W
at Teaee <25°C 4 w

Tstar T Storage and junction temperature -55t0 +175 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case
séfa_x Lk
&
(sim. to TO-39)
6/81
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 37 °C/W
Rih joamp  Thermal resistance junction-ambient max 200 °C/W
ELECTRICAL CHARACTERISTICS (T,,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= -30V -50| nA
current (Ig = 0) Veg=-30V (Tymp= 150°C) -50| MA
Vgr)ceo Collector-base Ic = 100 A -60 \Y
breakdown voltage
(g =0)
V(gr)ceo " Collector-emitter lc = 10mA -60 \%
breakdown voltage
(lB: 0)
Visr)eso Emitter-base lg = 10 A -5 \
breakdown voltage
“c =0)
Vcegan®  Collector-emitter lc =500 mA g = 50mA -0.25 -0.5| V
saturation voltage Ilc =1A Ig = 100 mA -0.7 -1| V
Vge ™ Base-emitter voltage lc =-500 MA Veg=-10V -1.1 \Y
hee ™ DC current gain lc =10mA Ve=-10V 100 -
lc =100 MA Vge=-10V 110 -
lc =-300 MA V= -1V 20 40 -
lc =500 MA Vee=-1V 25 -
hte High frequency lc =50mA Vcg=-10V 1.5 -
current gain f =100 MHz
Cceo Collector-base le=0 Veg=-10V 13 pF
capacitance f=1MHz
L

" Pulsed: pulse duration = 300us, duty cycle = 1%
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Base-emitter on voltage vs. collector

DC current gain vs. collector current
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE TRANSISTORS

The BC 160 and BC 161 are silicon planar epitaxial PNP transistors in TO-39 metal case.
They are particularly designed for audio amplifiers and switching applications up to 1A.
The complementary NPN types are the BC 140 and BC 141.

ABSOLUTE MAXIMUM RATINGS

BC 160 | BC 161

VCBO
VCEO
VEBO

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

Base current

Total power dissipation at T,y < 45°C
at Tease < 45°C

Storage temperature

Junction temperature

-40 Vv l -60 V
-40 V -60 V
-5V
-1A
-0.1A
0.65W
3.7W
-55to 175 °C
175 °C

MECHANICAL DATA

Collector connected to case

6/81

: 6-5 max1 ’

12'7min :

[
Mgmax’,"’:
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THERMAL DATA

Rih j-case T hermal resistance junction-case max 35 °C/W
th j-amb T hermal resistance junction-ambient max 200 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Veces= 40V for BC 160 -100| nA
current (lg = 0) Vees= 60V for BC 161 -100| nA
Vees= 40V for BC 160 -100| uA
Tams= 150°C
VCES: 60V for BC 161 -100 IJ-A
Tamb= 150°C
Vier)ceo Collector-base Ic =-100 uA
breakdown voltage for BC 160 |-40 Vv
(lg =0) for BC 161 |-60 \
Vigr)ceo " Collector-emitter lc =-10mA
breakdown voltage for BC 160 -40 \Y
(lg =0) for BC 161 |-60 \%
Vier)eso Emitter-base lg =-100 A -5 \Y
breakdown voltage
“c =0)
Veeat)©  Collector-emitter lc=-0.1A Ig=-10mA -0.1 \%
saturation voltage lce =-05A lg = -50 mA -0.35 Vv
lc =-1A g =-0.1A -06 -1| V
Vege* Base-emitter voltage lc=-1A Vee=-1V -1 -1.7| V
hee* DC current gain lc =-100 uMA Vce=-1V
for BC 160-161 110 -
for BC 160-161 Gr. 6 46 -
for BC 160-161 Gr. 10 80 -
for BC 160-161 Gr. 16 120 -
lc =-100mA V= -1V
for BC 160-161 40 140 250, —
for BC 160-161 Gr. 6 |40 63 100| —
for BC 160-161 Gr. 10 |63 100 160 | —
for BC 160-161 Gr. 16 {100 160 250; —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee ™ DC current gain lc =-1A Vee=-1V
for BC 160-161 26 -
for BC 160-161 Gr. 6 15 -
for BC 160-161 Gr. 10 20 -
for BC 160-161 Gr. 16 30 -
fr Transition frequency lc =-60mA Vce=-10V |50 MHz
CcBo Collector-base lg = Veg= -20V
capacitance =1 MHz 15 30| pF
Cego Emitter-base Vegg=-0.5V  f=1MHz 180| pF
capacitance
ton Turn-on time lc =-100 mA
Ig1=-5mA 500| ns
tofr Turn-off time lc =-100 mA
Ig;=lgoy = -BmA 650| ns

¥ Pulsed: puise duration = 300 Us, duty cycle = 1%.
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Collector-emitter saturation voltage

G-4517

G 4514

A\
F—— N\t 1
I
| S— — —— — l‘f\\‘_\\\ ” 4—
ﬂ‘ 3
| o [
. W]
w
()
5
© A - n °
o 3 o
s 2
V.B
—— —1 S -
—— =
. -
- - 4
- - i 1
N N G G S
S— i i  — 1 — —
_ I
o
2 [ 1
w
L
£
—~ - -\w o
> o

YeE(sat)

~le (maA)

10?

10

-1c(mA)

10?

10

Transition frequency

DC current gain

G-4515

G 4516

ESEBESESCE ==
R = o N
Np%ZdERREER
A B EE

SN

SN

~ ll
7 By s —
I
I O . - 1 3 ]
° _— /m.v o 4 |
o « a
1 &) 2 1\ L | ]
E N XN T
i e s s i e A \ -

V

100

10? -lc (mA)

-Ic(mA)

10?

0

0!

49



EPITAXIAL PLANAR PNP

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 177, BC 178 and BC 179 are silicon planar epitaxial PNP transistors in TO-18 metal
case. They are suitable for use in driver audio stages, low noise input audio stages and as low
power, high gain general purpose transistors. The complementary NPN types are respectively
the BC 107, BC 108 and BC 109.

ABSOLUTE MAXIMUM RATINGS

BC 177 | BC 178 ch 179

Vces Collector-emitter voltage (Vgg= 0) -50 V -30V =25V
Vceo Co!!ector—emitter voltage (lg = 0) -45V -25V -20Vv
Veso Emitter-base voltage (I = 0) -5V

lc Collector current -100 mA

lem Collector peak current -200 mA

Piot Total power dissipation at T,,,,, < 25°C 300 mW

Tstg Storage temperature -65to 175°C

T; Junction temperature 175°C

MECHANICAL DATA

Collector connected to case

6/81

53max 127™n

50

Dimensions in mm

3

g0

(sim. to TO-18)



THERMAL DATA
Rth j-case  Thermal resistance junction-case max 200 °“C/W
th j-amb T hermal resistance junction-ambient max 500 °C/W
ELECTRICAL CHARACTERISTICS (Tamp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.[ Unit
lces Collector cutoff current| Vg = -20V -1 -100;{ nA
g (VBE: 0) VCE= -20V Tamb: 150°C -10| HA
V(sr)ceo* Collector-emitter lc =-2mA
breakdown voltage for BC 177 . |-45 \%
{ig =0) for BC 178 |[-25 \
forBC 179 |-20 Vv
Vsryces Collector-emitter lc =-10 A
breakdown voltage ’ for BC 177 |-50 \Y,
(Vge=0) forBC 178 |-30 \
for BC 179 |-25 Y,
Visr)eso Emitter-base break- lg =-10 LA -5 Y
down voltage (Ic= 0)
Vcegay — Collector-emitter lc =-10mA .
saturation voltage lg =-0.5mA -75 -250| mV
Ic =-100 mA
lg =-bmA -200 mV
Vge* Base-emitter voltage lc =-2mA Vee=-5V |-550 -640 -750| mV
Veeaty ~ Base-emitter saturation|lc = -10 mA
voltage lg =-0.5mA -720 mV
lc =-100 mA
lg =-5mA -860 mV
hte Small signal current lc =-2mA Veg=-bV
gain f=1kHz v
forBC 177 Gr. A | 125 260 | —
for BC 177 Gr. B | 240 500 | —
for BC 178 Gr. A | 125 260 | —
for BC 178 Gr. B | 240 500 | —
for BC 179 Gr. B | 240 500 | —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency |lc =-10 mA Veg= -5V 200 MHz
f= 100 MHz
Cceo Collector-base le =0 Veg=-10V 5.0 pF
capacitance
NF Noise figure lc =-0.2mA  Vcg=-5V
Rg=2 kg f=1kHz
B = 200 Hz
for BC 177 2 10| dB
for BC 178 2 10| dB
for BC 179 1.2 4| dB
hie Input impedance lc =-2mA Vece= -5V
=1kHz
for BC 177 Gr. A 2.7 ks
for BC 177 Gr. B 5.2 ko
for BC 178 Gr. A 2.7 ke
for BC 178 Gr. B 5.2 ko
for BC 179 Gr. B 5.2 ke
hye Reverse voltage ratio lc =-2mA Vcg= -5V
f=1kHz
for BC 177 Gr. A 2.7-107% -
for BC 177 Gr. B 45-107% -
for BC 178 Gr. A 2.7-107% -
for BC 178 Gr. B 4.5-107% -
for BC 179 Gr. B 45-107% -
Hoe Gutput admittance ic =-2mA Vece= -5V
=1kHz
for BC 177 Gr. A 25 MuS
for BC 177 Gr. B 35 MS
for BC 178 Gr. A 25 uS
for BC 178 Gr. B 35 MS
for BC 179 Gr. B 35 s

* Pulsed: pulse duration = 300 us , duty cycle = 1%.
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DC transconductance DC normalized current gain
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Normalized h parameters

Collector-base capacitance
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EPITAXIAL PLANAR NPN

AUDIO AMPLIFIER

The BC286 is a silicon planar epitaxial NPN transistor in TO-39 metal case. It is mainly
intended for use as audio amplifier.
The complementary PNP type is the BC287.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lg= 0) 70 \Y
Vceo Collector-emitter voltage (Ig= 0) 60 \
Vego Emitter-base voltage (Ic= 0) 5 \"
le Collector current 1 A
Piot Total power dissipation at T, < 25°C 0.75 w
at Tege < 25°C 4 w
Teg. T;  Storage and junction temperature -55to 175 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case

goTEC | ppgmn. 3

B 12

Z H h g

- |
~ (sim. t0 TO-39)

6/81



THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 37 °C/W
th j-amb 1 hermal resistance junction-ambient max 200 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg= 30V 20| nA
current (lg =0)
Vier)cso Collector-base lc =100 A 70 \Y
breakdown voltage
“E =0)
Visr)ceo - Collector-emitter lc =30mA 60 \
breakdown voltage
(lg =0)
Vigr)eso Emitter-base le =100 A 5 \%
breakdown voltage
“c =0)
Vcegatyw  Collector-emitter lc =600mA Iz =50 mA 0.4 \
saturation voltage lc = 1A lg =0.1A 0.7 11V
Vge " Base-emitter voltage Ilc =500mA Vce=2V 1 \%
hee DC current gain lc =100mA Vcg=2V 90 -
lc =600 mMA Ve=2V 20 60 -
fr Transition frequency lc =50 mA Vee= 5V
f=100 MHz 100 MHz
Cceo Collector-base le=0 Veg= 10V 12 pF
capacitance f=1MHz
* Pulsed: pulse duration = 300 us, duty cycle ~ 19
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EPITAXIAL PLANAR PNP

AUDIO AMPLIFIER

The BC287 is a silicon planar epitaxial PNP transistor in TO-39 metal case. It is particularly
intended for use as audio amplifier.
The complementary NPN type is the BC286.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (lg = 0) -60 \Y
Vceo Collector-emitter voltage (Ig = 0) -60 \%
Vego Emitter-base voltage (I = 0) -5 \Y
Ic Collector current -1 A
Piot Total power dissipation at T, <~ 25°C 0.75 w
at Teaee <25°C 4 w
Ty, T;  Storage and junction temperature -65 t0 175 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
6.6 a3
2
o
. >
=
<z
ey
o
(sim. to TO-39)
6/81
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 37 °C/W
th jamb  Thermal resistance junction-ambient max 200 °C/W
ELECTRICAL CHARACTERISTICS (T,.,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff Veg=-30V 0.1 50| nA
current (Ig = 0)
Vir)cso Collector-base lc =-10 LA -60 Y
breakdown voltage
“E =0)
Ver)ceo" Collector-emitter lc =-10mA - -60 \%
breakdown voltage
“B =0)
Vigr)eso Emitter-base lg =-10 A -5 \
breakdown voltage
(lc =0)
VCE(sat)* Collector-emitter lc =-500mA Iz =-50mA -0.25 \
saturation voltage le=-1A Ig =0.1A -07 -1 V
Vge* Base-emitter voltage lc =-500mA Vcg=-2V -0.93 \Y%
hee* DC current gain lc =-100 MA Vce=-2V 920 -
IC = “500 mA VCE= -2V 20 60 -
fr Transition frequency lc =-B0mA Vcg=-5V 150 MHz
f =100 MHz
Cceo Collector-base Veg=-10V 13 pF
capacitance (lg = 0) =1 MHz
* Pulsed: pulse duration = 300 us, duty cycle = 1%.
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EPITAXIAL PLANAR PNP

AUDIO DRIVERS

The BC 297 and BC 298 are silicon planar epitaxial PNP transistors in TO-18
metal case. They are particularly intended for use in high current high gain applica-
tions, in driver stages of hi-fi equipments or in output stages of low power class B
amplifiers.

The complementary NPN types are the BC 377 and BC 378, respectively.

ABSOLUTE MAXIMUM RATINGS BC 297 | BC 298
Vees Collector-emitter voltage (Vge = 0) -50 V ' -30 V
Veeo Collector-emitter voltage (lI; = 0) -45 V -25 V
Veso Emitter-base voltage (I = 0) -5V
Ic Collector current -1 A
lg Base current -0.2 A
Pt Totai power dissipation at T, =25°C 375 mW

at T,,.=75°C 1 W
Tog Storage temperature -65 to 175 °C
T Junction temperature 175 °C

MECHANICAL DATA Dimensions in mm

Collector connected to case

(sim. to TQ—18)

6/81
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THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

100
400

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified)
Parameter ‘ Test conditions Min. Typ. Max. | Unit
lcgs Collector cutoff
current (Vg = 0) for BC 297 Vg = =50V -100| nA
for BC 298 Vg =-30V -100 | nA
Vier) CE;CoHector-emitter
breakdown voltage
(lg = 0) lc =-10mA forBC297 |-45 \
forBC 298 |-25 v
V (gr) eso EMitter-base
breakdown voltage
(lc=0) le = -10uA -5 \
Vce (sar) Collector-emitter
saturation voltage lc = -500 mA
lg = -50mA -07] V
Var Base-emitter voltage lc =-100mA Vg =-1V -770 mv
Vie (sa',) Base-emitter
saturation voltage lc = -500 mA
' lg = -50mA -12| Vv
hee* DC current gain le =-100mA V, =-1V]| 75 260 —
Gr. 7|l =-100mA V, =-1V|100 260| —
lc =-800mA Vg =-1V| 30 —
f; Transition frequency lc =-50mA Vg =-10V 250 MHz
Ceso  Collector-base
capacitance le =0 Veg = =10V 8 pF
Ceso Emitter-base
capacitance l. =0 Vgg = -05V 30 pF

* Pulsed: pulse duration = 300us, duty cycle = 1%
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DC normalized current gain Collector-emitter saturation voltage
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EPITAXIAL PLANAR NPN

MEDIUM POWER AUDIO DRIVERS

The BC 300, BC 301 and BC 302 are silicon planar epitaxial NPN transistors in TO-39 metal
case. They are intended for audio driver stages in commercial and industrial equipments. In
addition they are useful as high speed saturated switches and general purpose amplifiers. The
PNP types complementary to BC 301 and BC 302 are respectively the BC 303 and BC 304.

ABSOLUTE MAXIMUM RATINGS

BC 300 I BC 301 ‘ BC 302

VCBO
VCEO
VEBO
le
'CM
Ptot

Tstg

T;

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)
Collector current

Collector peak current

Total power dissipation at T, < 25°C
at Teae <25°C

Storage temperature
Junction temperature

60 V

120V l 0V
45V

8oV 60V
7V
0.5 A
TA
0.85W
6W
-651t0 176 °C
175 °C

MECHANICAL DATA

Collector connected to case

6/81

Dimensions in mm
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THERMAL DATA

Rin j<ase  Thermal resistance junction-case max 25  °C/W
th j-amb Thermal resistance junction-ambient max 175  °C/W
ELECTRICAL CHARACTERISTICS (T .= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff cg= 60V 5 20| nA
current (lg = 0)
leso Emitter cutoff Vegg= 5V 10| nA
current (I = 0)
Visryceo - Collector-emitter c¢=30mA  forBC300 (80 \
breakdown voltage for BC 301 60 \%
(lg=10) forBC302 |45 \
Viericeo Collector-base lc =100 uA for BC300 |[120 \
breakdown voltage forBC301 (90 \)
(le=0) for BC302 |60 \"
Vceaty©  Collector-emitter lc =1560mA Ig =15mA 02 05|V
saturation voltage
Vge* Base-emitter voltage lc =150 mA  Vce= 10V 0.78 \Y
hee® DCcurrent gain  Gr.4|lc =150 mA V=10V |40 80| —
Gr.5|lc =150 mA Vee=10V |70 140| —
Gr.6|lc =150mA V=10V |120 240 —
IC =0.1mA V=10V |20 -
=500mA V=10V |20 —
fr Transition frequency |C =10 mA Veg= 10V 100 MHz
Cceo Collector-base le=0 Veg= 10V 12 pF
capacitance
hie Input impedance lce =5mA Vee= 10V
f=1kHz 1.1 ko
hee Reverse voltage ratio lc =5mA Veeg= 10V
f: 1 kHz 1.7x1074 -
hee Small signal current lc =5mA Veg= 10V
gain f=1kHz 140 —
hoe Output admittance Ilc =5mA Vee= 10V
f< 1 kHz 14 uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%.
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DC normalized current gain Collector-emitter saturation voltage
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EPITAXIAL PLANAR PNP

MEDIUM POWER AUDIO DRIVERS

The BC 303 and BC 304 are silicon planar epitaxial PNP transistors in TO-39 metal case.
They are intended particularly as audio driver stages in commercial and professional equip-
ments. In addition they are useful as high speed saturated switches and general purpose
amplifiers. The complementary NPN types are respectively the BC 301 and BC 302.

ABSOLUTE MAXIMUM RATINGS

BC 303 | BC 304

Vego Collector-base voltage (Ig= 0) -85V -60 V
Vceo Collector-emitter voltage (Ig= 0) -60 V -45V
VEegoO Emitter-base voltage (Ic= 0) -6V
e Collector current -0.5 A
lem Collector peak current -1 A
lem Base peak current -0.5A
Piot Total power dissipation at Ty < 25°C 0.85 W
at Tease < 25°C 6w
Tatg Storage temperature -65to 175 °C
T, Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
Barn . e L d
2
8 <
W
" o) —
el B

65

(sim. to TO-39)
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THERMAL DATA

Rth j-case  Thermal resistance junction-case max 25 °C/W
Rin j-amb  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff current|V g= -60V -5 -20| nA
(lg=0)
leso Emitter cutoff current |Vgg= -5V -20| nA
('c: 0)
Vigriceo " Collector-emitter lc=-10 mA
breakdown voltage for BC 303 |{-60 \
(lg =0) for BC 304 (-45 \)
Vce sty Collector-emitter lc=-150 mA
saturation voltage Ig=-15mA -0.25 -0.65
Vge* Base-emitter voltage lc=-150mA  Vceg=-10V -0.78
hee DC currentgain Gr. 4 |Ic=-150mA Vcg=-10V |40 80| —
Gr.5 |lIc=-150mA Vg=-10V |70 140 —
Gr.6 |[Ic=-150mA Vce=-10V |120 240| —
lc=-0.1 mA Vee=-10V |20 -
Ic=-500mA  Vce=-10V |20 -
fr Transition frequency |Ic= -50 mA Vee=-10V 100 MHz
f=100 MHz
Ccso Collector-base le=0 Veg=-10V 15 pF
capacitance
hie Input impedance lc=-5mA Vee=-10V
f=1kHz 0.9 ks
he Reverse voltage ratio lc=-5mA Vee=-10V
f=1kHz 1.7-10"4 -
Nye Small signal current lc=-5mA Vee=-10V
gain f=1kHz 140 -
Noe Output admittance lc=-5mA Vee=-10V
=1 kHz 45 MS

* Pulsed: pulse duration = 300 us, duty cycle 17
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DC normalized current gain

Collector-emitter saturation voltage
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EPITAXIAL PLANAR NPN

AUDIO DRIVERS

The BC 377 and BC 378 are silicon planar epitaxial NPN transistors in TO-18
metal case. They are particularly intended for use in high current, high gain
applications, in driver stages of hi-fi equipments or in output stages of low power
class B amplifiers. The complementary PNP types are the BC 297 and BC 298,
respectively.

ABSOLUTE MAXIMUM RATINGS BC 377 ‘ BC 378
Vees Collector-emitter voltage (Vg = 0) 50 V l 30 V
Veeo Collector-emitter voltage (lz = 0) 40 v 25 V
Veso Emitter-base voltage (- = 0) 6V
le Collector current 1A
lg Base current 02 A
P, Total power dissipation at T, , =25°C 375 mW

at T.,,,=75°C 1 W
T“g Storage temperature -65 to 175 °C
T Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

53ma 127mn

i
‘_T‘_*‘]i’r’_

o
by

| e |
momesomenate f s |

PO18-A

65 gmax
6 4,9max

(sim. to TO-18)
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THERMAL DATA

Rih j-case Thermal resistance junction-case max 100 °C/W
Ry, i—amb Thermal resistance junction-ambient max 400 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
legs Collector cutoff
current (Vg = 0) for BC 377 Ve =50V 15] nA
forBC378 Vo =30V 15| nA
V(gr) ero Emitter-base
breakdown voltage
(Ic =0) le =10pA 6 \'
V gr) ceo Collector-emitter
breakdown voltage
(I = 0) lc =2mA
for BC 377 40 \
for BC 378 25 \
Ve (sat) Collector-emitter
saturation voltage lc  =500mA
I =50mA 07| Vv
Vge Base-emitter voltage le =10mAV, =1V 740 mV
Vge (sat) Base-emitter
saturation voltage Ic = 500mA
lg =50mA 12| Vv
hee DC current gain lc =100mA Vg =1V 75 260 | —
Gr. 7 |lc =100mAV, =1V |125 260 | —
lc =300mAV, =1V | 35 —_
fr Transiticn frequency lc =50mA Vg =10V 100 MHz
Ccso  Collector-base
capacitance le =0 Vg =10V 10 pF
Cgso  Emitter-base
capacitance lc =0 Vegg =05V 30 pF

* Pulsed: pulse duration = 300us, duty cvcle = 1%
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DC normalized current gain - Collector-emitter saturation voltage
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EPITAXIAL PLANAR PNP

HIGH VOLTAGE AMPLIFIER

The BC 393 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case, designed
for general purpose high-voltage and video amplifier applications.
The complementary NPN type is the BC 394.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (lg = 0) -180 \%
Vceo Collector-emitter voltage (lg = 0) -180 \
Vego Emitter-base voltage (I = 0) -6 \Y
Ic Collector current -100 mA
Piot Total power dissipation at T,mp <25 °C 0.4 w
at Tee <25°C 1.4 w
Tetg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
53NK 12]77"!‘1 3
~—T———~]%
x X o
A1 ‘ :@:3&
wis ==
e POIB-A
(sim. to TO-18)
6/81
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 1256  °C/W
th j}amp  Thermal resistance junction-ambient max 440  °C/W
ELECTRICAL CHARACTERISTICS (T,m= 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current {lg =0) Veg=-100V | 50| nA
Veg=-100V  T,mp= 150°C 50| MA
Ver)ceo Collector-base
(BR) breakdown voltage lc =-10 NA -180 \
(leg =0)
V, * Collector-emitter
(BRICEC breakdown voltage lce =-2mA -180 \Y
(IB =0)
V(BR)EBO Emitter-base
breakdown voltage lg =-10 MA -6 \%
(lc =0)
Vee@aty®  Collector-emitter .
saturation voltage Ilc =-10mA ig=-1TmA -100 -300 | mV
Ilc =-60mA |lg =-5mA -230 mV
Vee(sat)y® Base-emitter
saturation voltage le =-10mA g =-1mA -750 -900 | mV
lc =-50mA Ig =-5mA -850 mV
hee® DC current gain lc =-1TmA Vee=-10V 85 -
le =-10mA  Vce=-10V |50 100 -
fr Transition frequency le =-10mA  Vceg=-10V |50 95 MHz
Ccao Collector-base
capacitance lg =0 Veg=-10V
f =1MHz 4 7| pF

* Pulsed: pulse duration = 300 us, duty cycle = 1.

72



DC current gain Collector-emitter saturation voltage
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE AMPLIFIER
The BC 394 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed

for general purpose high-voltage and video amplifier applications.
The complementary PNP type is the BC 393.

ABSOLUTE MAXIMUM RATINGS

Vceo  Collector-base voltage (Ig = 0) 180 Y,
Vceo  Collector-emitter voltage (Ig = 0) 180 Y
Veso Emitter-base voltage (Ic = 0) 6 \%
lc Collector current 100 mA
Piot Total power dissipation at T, < 25 °C 0.4 w

at Teae <25 °C 1.4 w
Tstq Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

5.3max 1 2-7min. %)
.
S

s |

PO18-a

(sim. to TO-18)
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 1256 °C/W
th j-amp  Thermal resistance junction-ambient max 440 °C/W
ELECTRICAL CHARACTERISTICS (T,,,,= 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
iceo Coiiector cutoff
current (Ig = 0) Veg= 100V 50| nA
Veg= 100V T,p= 150°C 50( A
V(gryceo Collector-base
breakdown voltage lc =100 uA 180 \
(IE =0)
Vigr)ceo . Collector-emitter
breakdown voltage lc =10mA 180 \
“B =0)
Vsr)eso Emitter-base
breakdown voltage lg =100 A 6 \)
(Ic =0)
VCE(SaJ Collector-emitter
saturation voltage lc =10 mA Ig = 1mA 200 300| mV
lc =50 mA lg =5 mA 400 mV
VBE(SM’; Base-emitter
saturation voltage lc =10 mA lg = 1mA 750 900| mV
lc =50 mA lg =5mA 850 mV
hee ™ DC current gain lc =1TmA Veg= 10V 85 —
lc =10mA Vce= 10V (30 100 —
fr Transition frequency Ilc =10 mA Vee= 10V |50 95 MHz
Cero Collector-base
capacitance lg =0 Veg= 10V
f =1MHz 5 pF

* Pulsed: pulse duration = 300 us, duty cycle - 1%
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EPITAXIAL PLANAR NPN

MEDIUM POWER AMPLIFIER

The BC 440 and BC 441 are silicon planar epitaxial NPN iransistors in TO-39
metal case. They are intended for general purpose applications, especially for
driver stages.

The complementary PNP types are respectively the BC 460 and BC 461.

ABSOLUTE MAXIMUM RATINGS BC 440 BC 441
Veso Collector-base voltage (I = 0) 50 V f 70 V
Vceo (sus) Collector-emitter voltage (lg = 0) 40 Vv 1 60 V
Veer Collector-emitter voltage (Rgz = 100 L) 50V | 70
Veso Emitter-base voltage (Ic = 0) 5V
lem Collector peak current 2 A
P Total power dissipation at T, , =25°C 1w

at T,,.=25°C 10 W

g Storage temperature -65 to 200 °C

Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

(sim. to TO-39)

6/81
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THERMAL DATA

R
R

th |~caze

th j—amib

Thermal resistance junction-case
Thermal resistance junction-ambient

17.5
175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (l¢ = 0) Veg = 40V 100 | nA
lees Collector cutoff
current (Rge = 100 Q) for BC 440 V. = 50V 10| uA
forBC 441 V.. =70V 10 | LA
V(gr) eso Emitter-base
breakdown voltage
(Ic =0) le = 100 uA 5 v
V(er) ceo” Collector-emitter
breakdown voltage lc =10 mA forBC440| 40 v
(ls = 0) for BC 441 | 60 Y
VC_E(W‘- Collector-emitter
saturation voltage e =1A I =100mA "Wov
Vae (sar; Base-emitter
saturation voltage le =1A lg = 100 mA 1.51 Vv
hee DC current gain  Gr. 4| . = 500 mA
Vee = 4V 40 70| —
Gr. 5| I = 500 mA
Vg = 4V 60 130 —
Gr. 6| lIc = 500 mA
Veeg = 4V 115 250 —
e =1A Ve =2V 20 —
(for BC 440 only)
f Transition frequency lc =50mA V. =4V 50 MHz

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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Collector-emitter saturation voltage

DC normalized current gain
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EPITAXIAL PLANAR PNP

MEDIUM POWER AMPLIFIER

The BC 460 and BC 461 are silicon planar
general

metal case. They are intended for
driver stages.

epitaxial
purpose applications, especially for

PNP transistors in TO-39

The complementary NPN types are respectively the BC 440 and BC 441.

ABSOLUTE MAXIMUM RATINGS

BC 460 BC 461

Veso Collector-base voltage (I = 0)

Veeo (susy Collector-emitter voltage (lg =

Veer Collector-emitter voltage (Rg;

Veso Emitter-base voltage (I = 0

lem Collector peak current

P:or Total power dissipation at T

at T

stg Storage temperature

T. Junction temperature

0)
=100 Q)

-50 V -70 V
-40 V -60 V
-50 V -70 v

-5V

-2 A

1 W

10 W
-65 to 200 °C
200 °C

MECHANICAL DATA

Collector connected to case

$7 i

N

S0

6/81

$94max

80
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THERMAL DATA

R
R

hj-case Thermal resistance junction-case max 175 °C/W
thj-amp Thermal resistance junction-ambient max 175 °C/W

ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. {Unit
leso Collector cutoff
current (I = 0) Veg = =40V -100} nA
leer Collector cutoff
current (Rge = 100 Q) forBC 460 V. = -50V -10 | pA
forBC461 V. = -70V -10 | nA
V(gr) eso Emitter-base
breakdown voltage
(Ic = 0) le = -100 pA -5 v
V. 4x ceoCollector-emitter
breakdown voltage lc =-10 mA for BC 460 |-40 \
(Iy = 0) for BC 461 | -60 v
Vg sar;  Collector-emitter
saturation voltage le =-1A lg=-100mA -1l v
Vge (sat) Base-emitter
saturation voltage le =-1A I =-100mA -1.5) V
Nee DC current gain Gr. 4 | I = -500 mA
Vg = -4V 40 70| —
Gr. 5 | Ic = -500 mA
Ve = -4V 60 130 —
Gr. 6 | lc = -500mA
Vg = -4V 115 250 —
e =-1A Vg =-2V
(for-BC 460 only) 20 —_
fr Transition frequency lc =-50mA V,=-4V| 50 MHz

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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Collector-emitter saturation voltage

DC normalized current gain
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EPITAXIAL PLANAR PNP

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS
The BC 477, BC 478 and BC 479 are silicon planar epitaxial PNP transistors in TO-18 metal

case.

The BC 477 is a high voltage type designed for use in audio amplifiers or driver stages, and in
the signal processing circuits of TV sets. The BC 478 and BC 479 are respectively low noise
and very low noise types, designed for general preamplifier or amplifier applications.

ABSOLUTE MAXIMUM RATINGS

BC 477 | BC 478 | BC 479

VCES
VCEQ
VEBO
lc
Ptot

Tstg
T

Collector-emitter voltage (Vgg= 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I = 0)
Collector current

Total power dissipation at T,mp < 25°C
at Teaee < 25°C

Storage temperature
Junction temperature

-90 Vv

-40V l -40 V
-80 V

-40 V -40 VvV
-6V
-150 mA
0.36 W
1.2W
-55 to 200 °C
200°C

MECHANICAL DATA

C9uecytor,cohnected tocase

83

Dimensions in mm

(sim. to TO-18)
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 146 °C/W
Rin j-amb  Thermal resistance junction-ambient max 485 °C/W

ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for BC 477
current (Vgg= 0) Vee=-70V -10| nA
Veg=-70V  T,mp= 125°C -10| uA
for BC 479, BC 478
Veg= -30V -10| nA
Vee=-30V  T,mp= 125°C -10| LA
lego Emitter cutoff Veg= -4V -10| nA
current (I = 0)
Visr)ces Collector-emitter lc =-10 uA
breakdown voltage for BC 477 -90 \Y)
(Vge=0) for BC 478 -40 Y,
for BC 479 -40 \Y
Vigr)ceo © Collector-emitter lc =-5mA
breakdown voltage for BC 477 -80 \%
(lg =0) for BC 478 -40 \%
for BC 479 -40 \%
Visrieso Emitter-base le =-10 A -6 \
breakdown voltage
“c =0)
Vegaty . Collector-emitter lc =-10mA
saturation voltage lg =-0.5mA -0.1-0.25| V
lc =-100 mA
lg = -5 mA -0.3
Vge” Base-emitter voltage lc =-2 mA Vcg=-5V -0.55-0.65-0.75
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vaeat)y . Base-emitter lc =-10mA
saturation voltage Ig =-0.5mA -0.75 -09| V
Ic =-100 mA
lg =-6mA -0.9 \"
heg™ DC current gain lc =-10 A Vcg=-5V
forBC477 |30 115 -
for BC 478 50 195 -
for BC 479 100 290 -
lc =-2mA  Vceg=-5V
for BC 477 110 250 —
for BC 478 110 450 —
for BC 479 200 —
ic =-10mA Vcg=-5V
for BC 477 160 -
for BC 478 270 -
for BC 479 350 -
hse Small signal lc =-2mA  Vg=-5V
current gain f=1kHz
for BC 477 125 260| —
for BC 478 125 500| —
: for BC 479 220 —
lc =-10mA Vceg=-5V
f=20 MHz 7.5 -
Cceo Collector-base le=0 Veg= -5V 4 6| pF
capacitance
CeBo Emitter-base Ilc=0 Vegg= -0.5V 11 15| pF
capacitance
NF Noise figure le =-20MA Vie=-5V
Ry = 10 ke
f= 10 Hz to 10 kHz
B = 15.7 kHz
for BC 479 08 35| dB
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
NF Noise figure lc =-200 uA Vcg= -5V
Ry =2 ke
f=10Hz to 10 kHz
B = 15.7 kHz
for BC 478 1.5 dB
for BC 479 1 4| dB

lc =-20 HA Vg= -5V
Rg=10ke f=1kHz
B =200 Hz

for BC 479 0.5 25| dB
Ic = -2004A Vge= -5V
Rg=2ka f=1kHz

B = 200 Hz
for BC 477 2 10| dB
for BC 478 1.2 6| dB
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Collector-base capacitance
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EPITAXIAL PLANAR NPN

LOW NOISE AUDIO AMPLIFIERS

The BCYB8 and BCYS59 are silicon planar epitaxial NPN transistors in Jedec TO-18

metal case.

They are intended for use in audio input stages, driver stages and low-noise input stages.
The complementary PNP types are respectively the BCY 78 and BCY 79.

ABSOLUTE MAXIMUM RATINGS BCY 58 l BCY 59
Vces  Collector-emitter voltage (Vgg = 0) 32V ‘ 45V
Vceo  Collettor-emitter voltage (Ig = 0) 32V a5V
Vego  Emitter-base voltage (I = 0) 7V
Ic Collector current 200 mA
g Base current 50 mA
Piot Total power dissipation at T,mp < 25°C 0.39 W

at Teaee <45°C 1TW
Tstg. T; Storage and junction temperature -65 to 200 °C

MECHANICAL DATA

Collector connected to case

Dimensions in mm

53 g ’g’

LT[

‘ 58max
¢ L9max
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 150 °C/W
Rin j-amb  Thermal resistance junction-ambient max 450 °C/W

ELECTRICAL CHARACTERISTICS (T.mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) for BCY58
Vee =32V 0.1 10| nA
Veg =32V T,ump = 160°C 0.1 10 MA
for BCY59
Veg =45V 0.1 10| nA
Veg =45V T,mp = 150°C 0.1 10| wA
lcex Collector cutoff
current (Vgg = -0.2V) | for BCY58
Vee =32V T,mp = 100°C 20| MA
for BCY59
Veg =45V Tomp = 100°C 20| pA
leso Emitter cutoff current | Vgg = 5V 10| nA
“c ZOJ B - I
Vigr)ceo Collector-emitter
breakdown voltage lc =2mA  for BCY58 32 \Y
(Ig=0) for BCY59 45 \Y
Vce @at) . Collector-emitter
saturation voltage lc = 10mA Ig =0.25mA 0.12 0.35| V
lc =100mA Ig =25 mA 04 07|V
Vee Base-emitter voltage |lc = 2mA Vgeg =5V 0.55 065 0.7 | V
lc =100mA Vgg = 1V 0.75 Vv
Veeaty. Base-emitter
saturation voltage lc= 10mA I3 =025mA |06 0.7 0.85| V
lc =100mA Ig =25 mA |0.75 0.9 1.2




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain lc=10MA  Vce=5V 195 -
Gr. VI 100 -
Gr. VI 20 140 -
Gr. IX 40 195 -
Gr. X 100 280 -
lc=2mA Vee= 5V 120 350 630 —
Gr. VII 120 170 220 —
Gr. VI 180 250 310f —
Gr. IX 250 350 460| —
Gr. X 380 500 630 —
Ic=10mA V=1V 80 365 -
Gr. VI 80 175 -
Gr. VIII 120 260 -
Gr. IX 160 365 -
Gr. X 240 520 -
Ic=100mA V=1V 40 -
Gr. Vil 40 —
Gr. VIII 45 -
Gr. IX 60 -
Gr. X 60 -
hse Small signal current lc=2mA Vce=5V
gain f=1kHz 125 -
Gr. VI 125 250 —
Gr. VHI 175 350 —
Gr. IX 250 500 —
Gr X 350 700| —
fr Transition frequency lc=10mA Vce=5V
f =100 MHz 200 MHz
Ceso Emitter-base 1c=0 Vegg= 0.5V
capacitance =1 MHz 11 15| pF
Cceo Collector-base lge=0 Veg= 10V
capacitance f=1MHz 35 6| pF
NF Noise figure 1c=0.2mA Vcg=5V
Rg=2 ke f=1kHz 2 6| dB
ton Turn-on time lc=10 mA Vee= 10V
Ig1=1mA 85 150 ns
Ic=100mA V=10V
Ig1= 10 mA 55 150| ns
tofr Turn-off time Ic=10mA V=10V
Ig1= -lg2= 1 mA 480 800| ns
Ic=100mA V=10V
Ig1= ~lg2= 10 mA 480 800| ns

* Pulsed: pulse duration = 300 us; duty cycle = 1%
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DC current gain
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Noise figure (f= 100 Hz)
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EPITAXIAL PLANAR PNP

GENERAL PURPOSE APPLICATIONS

The BCY 70, BCY 71 and BCY 72 are silicon planar epitaxial PNP transistors in Jedec
TO-18 metal case. They are intended for general purpose amplifier and switching applica-

tions.

ABSOLUTE MAXIMUM RATINGS

BCY 70 ‘ BCY 71 ' BCY 72

Veeo  Collector-base voltage (I = 0)
Veceo  Collector-emitter voltage (Ig = 0)
Vego  Emitter-base voltage (Ic = 0)

lem Collector peak current

Piot Total power dissipation at T, <

aimo

Tsg, T; Storage and junction temperature

25°C

-50 vV
-40V

" 45V ‘ 25V

-5V | -25V
5V

200 mA

-65 to 200 °C

MECHANICAL DATA

Coliector connected to case

258
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max 150 °C/W
Rin j-amb  Thermal resistance junction-ambient max 500 °C/w
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for BCY 70
current (Vgg= 0) Vee=-20V -10| nA
Veeg= -50V -500| nA
for BCY 71
Veg= -20V -100| nA
Veg= -45V -10| A
for BCY 72
Veg= -20V -100| nA
Veg= -25V -10| MA
leso Emitter cutoff Vegg= -5V -10| pA
current (Ic = 0)
VcE(sat)* Collector-emitter lc=-10mA Iz =-1mA -0.25| V
saturation voltage lc =-50mA Ig=-56mA -0.5| V
Vee@ayy Base-emitter lc=-10mA Ig=-1mA
saturation voltage for BCY 70 and BCY 710only | -0.6 -09| V
lc =-60mA g =-5mA -1.2( V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg ™ DC current gain for BCY 70
lc =-0.1mA Veg = -1V 40 -
lc = -1TmA Veg =-1V 45 -
lc = -10mMA Vg = -1V 50 -
lc = -0 mA Vgg = -1V 15 -
for BCY 71
lc =-0.0lmA Vg = -1V 60 -
lc =-0.1mA Vgg =-1V 80 -
lc = -TmMA Veg =-1V 90 -
lc = -10 mA Vg = -1V 100 600 —
lc = -50mA Vg =-1V 15
for BCY 72
lc = -TmA Vgg =-1V 40 -
lc =-10mA V¢gg =-1V 50 -
hte Small signal current lc =-TmA V¢ee =-10V
gain (for BCY 71 only)|f =1 kHz 100 400 —
fr Transition frequency | lc =-0.1 mA Vgg = -20V
f =10.7 MHz
for BCY 71|15 MHz
lc =-10mA Vg =-20V
f =100MHz
for BCY 70250 MHz
for BCY 71 and BCY 72(200 MHz
Ceso Emitter-base
capacitance lce =0 Vgg = -1V
f =1MHz 8| pF
Cceo Collector-base
capacitance le =0 Veg = -10V
f =1MHz 6| pF
NF Noise figure lc =-0.1 mA Vgg = -5V
Ry= 2k
f =101to0 10000 Hz
for BCY 70 and BCY 72 6| dB
for BCY 71 2| dB
hie Input impedance le =-1TmA Vg =-10V
(for BCY 71 only) f = 1kHz 2 12| ko
hre Reverse voltage ratio lc =-1TmA Vg =-10V
(for BCY 71 only) f = 1kHz 20x10~4| —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hoe Output admittance lc =-1TmA Vgg =-10V
(for BCY 71 only) f = 1kHz 10 60| uS
t4 Delay time lc =-10mA Vgg=3V
(for BCY 70 and lg; =-1TmA 23 35| ns
BCY 72 only)
t, Rise time lce =-10mA Vge=3V
(for BCY 70 and lg1 =-1mA 25 35| ns
BCY 72 only)
tg Storage time lc =-10mA Vge=3V.
(for BCY 70 and lg; = -lga =-1TmA 270 350| ns
BCY 72 only)
t Fall time lc =-10mA Vgeg=3V
(for BCY 70 and lg; = -lgza =-1TmA 50 80| ns
BCY 72 only)
ton Turn-on time lc =-10mA Vgeg=3V
(for BCY 70 and lg; =-1mA 48 65| ns
BCY 72 only)
toff Turn-off time lc =-10mA Vgeg=3V
(for BCY 70 and lg; =-lgza =-1mA 320 420| ns
BCY 72 only)

*Pulsed: pulse duration = 300 us, duty cycle = 1%

Test circuit for switching times
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U
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Collector-emitter saturation voltage Base-emitter saturation voltage
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Collector-base capacitance Equivalent input noise voltage (for
BCY 71 only)
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EPITAXIAL PLANAR PNP

LOW NOISE AUDIO AMPLIFIERS

The BCY 78 and BCY 79 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal
case. They are designed for use in audio driver and low-noise input stages.
The complementary NPN types are respectively the BCY 58 and BCY 59.

ABSOLUTE MAXIMUM RATINGS

BCY 78 ‘ BCY 79

Vces  Collector-emitter voltage (Vgg = 0)

Vceo  Collector-emitter voltage (1= 0)

Vego  Emitter-base voltage (Ic = 0)

le Collector current

g Base current

Piot Total power dissipation at T,y < 25°C
at Teaee <45°C

Tstq, Tj Storage and junction temperature

-45V

-32V ‘
-45 V

-32V
-5V
-200 mA
-20 mA
390 mwW
1TW
-65 to 200 °C

MECHANICAL DATA

Collector connected to case

53M R

: *s-amax
$4,9ma%
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 150 °C/W
thj-amb  Thermal resistance junction-ambient max 450 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) for BCY 78
Vce = -25V -2  -20| nA
Ve =-32V -100| nA
Veg =-25V  Tamp = 150°C -10| pA
for BCY 79
Vcg = -35V -2 -20| nA
Vcg = -45V -100| nA
Veg =-35V  Tomp = 150°C -10| MA
lcex Collector cutoff
current (Vgg = 0.2V) | for BCY 78
Veg =-32V Tmp = 100°C -20| MA
for BCY 79
Veg = -45V T,mp = 100°C -20| pA
leBo Emitter cutoff current | Vgg = -4V -20| nA
(Ilc =0)
Vir)ces Collector-emitter
breakdown voltage lc =-10 A
(Vgg = 0) for BCY 78 -32 \Y
for BCY 79 -45 \
V(BR)CEO* Collector-emitter
breakdown voltage lc =-2mA
(Ig=0) for BCY 78 -32 \
for BCY 79 -45 \Y
Vier)eso Emitter-base
breakdown voltage lg =-1TUA -5 \
(lc =0)
Veeat) ©  Collector-emitter
saturation voltage Ic=-10mA |z =-025mA -0.12-0.25| V
1c=-100mA Ig =-2.56 mA -0.4 -08| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vge Base-emitter voltage |Ic=-10 A Vg = -5V -0.55 \
lc=-2mA Veg = -5V -0.6 -0.65-0.75{ V
lc=-10mA  Vgg =-1V -0.68 \Y
Ic=-100 mA Vcg =-1V -0.75 \Y
VBE(S;;) Base-emitter
saturation voltage lc =-10mA 1z =-0.25mA|-0.6 -0.7 -0.85| V
le =-100mAlg = -25mA|-0.7 -0.85 -1.2| V
hre DC current gain lc =-10 UA Vg = -5V
Gr. VII 140 -
Gr. VIII 30 200 -
Gr. IX 40 270 -
lc =-2mA  Vgg =-5V
Gr. VI 120 170 220 —
Gr. VIII 180 250 310 —
Gr. IX 250 350 460 —
lc =-10mA Vgg =-1V
Gr. Vil 80 180 -
Gr. VI 120 260 400 —
Gr. IX 160 360 630 —
lc =-100 MA Vg = -1V
Gr. VIl 40 -
Gr. VI 45 -
Gr. IX 60 -
for BCY 78 only
Gr. X
1c=-0.01 mA V¢gg = -5V 100 340 -
lc=-2mA Vce = -5V 380 500 630 —
Ic=-10 mA V¢ =-1V 240 500 1000{ —
1c=-100 mA Vg =-1V 60 -
hse Small signal
current gain lc =-2mA  Vgg =-5V
f = 1kHz
Gr. VI 125 200 250| —
Gr. VI 175 260 350 —
Gr. IX 250 330 500 —
for BCY 78 only
Gr. X 350 520 700{ —
fr Transition frequency lc =-10mA Vg =-5V
f =100 MHz 180 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cero Emitter-base
capacitance Ic=0 Vegg=-0.5V
f=1MHz 1 15| pF
Cco Collector-base
capacitance lg=0 Veg=-10V
f=1MHz 4.5 7| pF
NF Noise figure Ic=-0.2mA Vcg=-5V
Rg=2ka f=1kHz 2 6| dB
hie Input impedance lc=-2mA  Vcg=-5V
f=1kHz
Gr. VII 2.7 ko
Gr. VI 3.6 ke
Gr. IX 4.5 ke
for BCY 78 only
Gr. X 7.5 ke
hre Reverse voltage ratio lc=-2mA Vce=-5V
f=1kHz
Gr. VI 1.6x10-4 -
Gr. VIII 2x10%4 -
Gr. IX 2x10™ -
for BCY 78 only
Gr. X 3x10% -
hoe Output admittance lc=1—£|_r"nA Veg=-5V
= z
Gr. VII 18 30| MS
Gr. VIl 24 50| uS
Gr. IX 30 60| uS
for BCY 78 only
Gr. X 50 100{ uS
tq Delay time lc=-10mA  Vce=-10V
Ig1=-1 mA 35 ns
Ic=-100 MA Vce=-10V
lg1=-10mA 5 ns
t, Rise time Ic=-10mA V¢ee=-10V
lg=-1mA 50 ns
Ie=-100 MA Vo= -10V
Ig;=-10 mA 50 ns
1, Storage time Ic=-10mA V¢e=-10V
IBl=_|32=_1 m 400 ns
|C= -100 mA VCC= -10Vv
lg1= -lg2=-10 mA 250 ns
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
s Fall time le=-10mA  Vce=-10V
Ig1=-lgo=-1 mA 80 ns
le=-100 mA Vce=-10V
lg1= -lg2=-10 mA 200 ns
ton Turn-on time lc=-10mA V¢e=-10V
Ig1=-1 mA 85 150 ns
lc=-100MA Ve=-10V
lg;=-10 mA 55 150| ns
tost Turn-off time lc=-10mA  Vie=-10V
lg1= -lg2= -1 mA 480 800| ns
Ic=-100mA Vce=-10V
|31:'|32=—10 mA 450 800{ ns
* Pulsed: pulse duration = 300 us, duty cycle = 1%
Collector-emitter saturation voltage Base-emitter saturation voltage
6-1856 G-1857
“YeE(sat) ~VBe(sat)
) v)
hpg =40 .
08 12 [FE®
1
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0.8 S a
0.4 06 — 7]
P 0.4
0.2 +
// 0.2
0 0 | [
2 4 68 2 4 68 2 4 68 2 4 68 2 A 6 8 2 4 68
Lo 1 0 -rc(mA) 10! 1 10 -1 (ma)
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DC current gain Normalized h parameters
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE VIDEO AMPLIFIERS

The BF 257, BF 258 and BF 259 are silicon planar epitaxial NPN transistors in TO-39
metal ease. They are particularly designed for video output stages in CTV and MTV
sets, class A audio output stages and drivers for horizontal deflection circuits.

ABSOLUTE MAXIMUM RATINGS

BF 257| BF 258 I BF 259

Veso
Veeo
Veso
1

‘c

|

Q

M
tot

stg

- -4

Collector-base voltage (I = 0)
Collector-emitter voltage (I = 0)
Emitter-base voltage (I = 0)

Collector current

Collector peak current

Total power dissipation at T_, ., =50°C
Storage temperature

Junction temperature

160 V | 250 V
160 V | 250 V
5V

4NN A
VU 1in

200 mA
5W
-55 to 200°C
200 °C

300 V
300 V

MECHANICAL DATA

Collector connected to case

6/81
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i
9
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Dimensions in mm
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THERMAL DATA

R
R

Thermal resistance junction-case max 30 °C/W
Thermal resistance junction-ambient max 175 °C/W

th j-case

th j—amb

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (I = 0) for BF 257 Veg = 100V 50{ nA
for BF 258 Veg = 200V 50| nA
for BF 259 Veg = 250V 50| nA
V(8r) ceo Collector-base
breakdown voltage
(le = 0) lc = 100pA
for BF 257 | 160 \"
for BF 258 | 250 "
for BF 259 | 300 \"
V gr)ceo” Collector-emitter
breakdown voltage
(Il =0) lc = 10 mA
for BF 257 160 \
for BF 258 250 \"
for BF 259 | 300 \"
V(gr) eso Emitter-base
breakdown voitage
(lc =0) le = 100 nA 5 \
Ve (sany* Collector-emitter
saturation voltage lc =30mA Iz =6mA 1l v
hee” DC current gain lc =30mA V=10V 25 —
fr Transition frequency le =15mA Vg =10V 90 MHz
C. Reverse capacitance e =0 Vg =30V
f =1MHz 3 pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%
107



DC current gain

G-1695
hre
80 Tcase = 25}
A
60
P
40
Vg =10V
20
15
0 - 8 4
1 10 Ic(mA)
Collector cutoff current
ICBO - 0005
(nA) : :

S0

75

100

125

T(C)

Collector-emitter saturation voltage

VCE(sa\) T T ogoan
v T
0.8
Ic=51g
0.6
|
il
| /
0.4 ] /y lr
02
0 1
4 4
1 10 lc(mA) 107

(pF)

Collector-base capacitance

-

V-0004/1
i

N Y N

/

/
/o
fa)

ST
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Transition frequency Power rating chart

G-1%13 -0689
fr TT17 Ro [T T T T T T T T T T T T
(MH2)| [ 11 w | prr ‘ Ll
ce=oV L || i - I A A
- ! | |
=20 MHz 8 L 1 : i : ‘ o
=0 - Ll
RN | P
6 —~—{— -
bt L
A ™~ 4 I
50
1 21
L 0
0 0 20 30 0 1c(ma) 0 40 80 120 160 Tease (°C)
Safe operating area
G-U890
10? T — T T T -
O Eiowax = 1o "
Ie 0N [ I
SN | ]
BN
) p% I RaRiH
e I
SN
| | 1 il ‘ | |
I B I I
Ig/p (second breakdown) /ﬂ\'\ | ‘
10 b R e
B % - . I
I | T
- i I 11
N I
- |- . . iy
e |
- (BF 257) Vego 160V—s ! RN
(BF258) Veeo 250V [ ‘
BF259) Vgo 300V ! )
L IR ‘ L
10 102 Ve (V) 10°
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE VIDEO AMPLIFIERS

The BF 457, BF 458 and BF 459 are silicon planar epitaxial NPN transistors in Jedec
TO-126 plastic package. They are particularly intended for use as video output stages in
colour and black and white TV receivers, class A output stages and drivers for horizontal
deflection circuits. These transistors have been studied in order to guarantee the maximum
resistance against flash over.

ABSOLUTE MAXIMUM RATINGS BF 457 l BF 458 | BF 459
Veeo Collector-base voltage (lg = 0) 160V | 250V ' 300 V
Vceo Collector-emitter voltage (Ig = 0) 160V | 250V | 300V
Veso Emitter-base voltage (Ic =0) 5V
lem Collector peak current 300 mA
lam Base peak current 50 mA
Piot Total power dissipation at T,mp < 25 °C 1.25 W

Tease S 25°C 125 W
Tstg Storage temperature -55 to 150 °C
T; Junction temperature 150 °C

MECHANICAL DATA

Collector connected to metal part of mounting surface

27max
o

e . L

Dgier 12

s

(1) Within this region the cross - section of the leads is uncontrolled

6/81
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Dimensions in mm
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THERMA

L DATA

Rth j-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

10
100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (Ig =0) for BF 457 Veg= 100V 50( nA
for BF 458 Veg= 200V 50| nA
for BF 459 Veg= 250V 50| nA
Vigriceo ~ Collector-emitter
breakdown voltage I = 10 mA
(s =0 for BF 457 |160 v
for BF 458 |250 \Y
for BF 459 300 \%
Vier)eso Emitter-base
breakdown voltage lg =100 HA 5 \%
(Ic =0)
VCE(S‘,S Collector-emitter
saturation voltage lc =50 mA lg =10 mA 11 V
hee DC current gain lc =30mA  Vce=10V |30 80 -
fr Transition frequency Ic =30 mA Vee= 10V 90 MHz
Cre Reverse capacitance lc =0 Vcee= 30V
=1 MHz 4 pF
Coe Output capacitance lc=0 Vce=30V
f=1MHz 5 pF

* Pulsed: pulse duration = 300 us, duty cycle 1%
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DC current gain

Collector-emitter saturation voltage

G-1411 G-1612
heg VcE(sat)
)
RFE =5
015
/
100
Y
A
Veg= 1! A
ce=10V 01 L
%‘ /\/
50 i
By 005
0 0
2 4« & 8 2 4 6 2 4 8 8 2 4 .
©' 1 0 Ic (mA) 1 10 Ic (ma)
Transition frequency Output and reverse capacitance
G-1413 G-l
i TT1 c
MH2) 111 oP [\
Vee=0v | | | =Mz | ] ]
It=20 MHz N ic =0
&N\
150
6
100 == Coe
Y. A ™~ 4 - Cre
£
50
2
I
0 ] 20 30 0 Ic(ma) 0 20 30 veg (V)
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EPITAXIAL PLANAR NPN

MEDIUM POWER VIDEO AMPLIFIERS

The BF 657, BF 658 and BF 659 are silicon planar epitaxial NPN transistors in TO-39
metal case. They are particularly designed for application with precision “IN-LINE" large
screen CRT (thermal resistance << 20°C/W).

ABSOLUTE MAXIMUM RATINGS BF 657 ‘ BF 658 | BF 659
Veeo Collector-base voltage (1g = 0) 160 V ‘ 250 V l 300 V
Vceo Collector-emitter voltage (g = 0) 160 V 250 V 300V
Veso Emitter-base voltage (Ic =0) 5V
le Collector current 100 mA
lem Collector peak current 200 mA
Piot Total power dissipation at T, < 60°C 7W

at Tease < 140°C 3w
Tstg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

G.Slrfax o i2;7mm ’E,é
(22

(sim. to TO-39)
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THERMAL DATA

Rth j-case
Rth j~amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

20
175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leBo Collector cutoff
current (lg =0) for BF 657 Veg= 100V 50| nA
for BF 658 Veg= 200V 50 nA
for BF 659 Veg= 250V 50( nA
Vir)ceo Collector-base
breakdown voltage lc =100 uA
(I =0) for BF 657 |160 \Y
for BF 658 |250 \Y%
for BF 659 |300 \%
V(BR)CEO* Collector-emitter
breakdown voltage lc =10 mA
(lg =0) for BF 657 | 160 Vv
for BF 658 |250 \
for BF 659 |300 \
V(BR)EBO Emitter-base
breakdown voltage lg =100 A 5 \%
(lc =0)
Vceaty . Collector-emitter
saturation voltage lc =30 mA Ig =6 mA 1V
hee™ DC current gain lc =30mA  Vee=10V |25 -
fr Transition frequency lc =15 mA Vce= 10V 90 MHz
Cre Reverse capacitance lc =0 Vee= 30V
f =1MHz 3 pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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DC current gain

G-162311
hrE
80 -
60 -
40
Ve =10V
20
0 “ L] 2 0 6 L]
1 10 Ic (mA)
Collector cutoff current
keso ) G-1646/1
(nA)
2 Vce=100V  BF 657
5 200V BF658
07, 250V BF659 =
4
,1
2 / A
102 A
6 A i
2
vd
) P
7
10 /.
H 7
4
1
25 50 100 125 Tamb!( °C)

Collector-emitter saturation voltage

VCE(SI()
Wil

08

lc=51g

0.6

0.4

1 10 Ic(mA) 102

Collector-base and reverse capacitances

c |
(pF)
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Transition frequency Safe operating areas

G-1413 G-1624/1
r 1] ‘'c, T TN 7
(MH2) Il (mA) Y S O N
= s| lc MAX (CONTINUOUS) Tcase =60°C [
Vcg=10V L AN
t=20 MHz . | N
150 N
N
2
100 10
et ]
~
y.d ¢
l 4
50
Vi BF657 VCEQ MAX =160V —»
* | BF658 Vego MAX- 250V
BF659 Vcgo MAX= 300V
1
2 4 6 8 2 6 8
0 10 20 30 @O Ic(ma) 0 0 Vee (V)
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EPITAXIAL PLANAR NPN

LOW-LEVEL, LOW-NOISE, VERY HIGH GAIN AMPLIFIER

The BFR 17 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed
for use in high performance low level, low noise amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (Vgg= 0) 60 \%
Vceo Collector-emitter voltage (Ig= 0) 60 \%
Vego Emitter-base voltage (1= 0) 8 \%
le Collector current 50 mA
Piot Total power dissipation at Tamp= 25°C 0.36 W

Tease = 25°C 1.2 w
Tsg, Tj Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

x

53ma 127 8

POI8-A

s
x ¥ o
g %’ e
@© d
23 j%-é;

(sim. to TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
Rin jampb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,npb= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff current|Vcg= 50V 0.1 20{ nA
(Vge=0 Vcg= 50V Tamp=150°C 0.1 20! MA
leso Emitter cutoff current [Vgg=5V 0.1 20| nA
“c: 0)
Vier)ceo" Collector-emitter lc=10mA 60 v
breakdown voltage
“B =0)
V(er)ces Collector-emitter break-| Ic= 10 uA 60
down voltage(Vge= 0)
V(sr)eso Emitter-base le=10 MA 8 Vv
breakdown voltage
(lc: 0)
Vcepat)*  Collector-emitter Ic=1mA lg= 0.1 mA 0.15 0.35| V
saturation voltage *
Vge* Base-emitter voltage le=1mA Vce=5V 0.64 \
lc= 100 uA Vce= 5V 0.58 0.70| V
heg* DC current gain lc=10 MA Vee=5V 130 220 -
lc=1mA Vee= 5V 450 530 -
lc=10mA Vee=5V 530 -
hte Small signal current lc=1mA Vce=5V
gain f=1kHz 530 -
f Transition frequency le=1mA Vece=5V
! £ 20 MHz & 70 100 MHz
Cceo Collector-base capacit. {lg=0 Veg= 5V 3.5 6| pF
Ceso Emitter-base capacit. Ic=0 Vegg= 0.5V 3.5 6| pF
NF Noise figure le=10 LA Veg=5V
Rg= 10k
f=10 Hz to 10 kHz 1.8 4| dB
f=1kHz : 1 3| dB
f=10kHz 1 3| dB
hie Input impedance 10 ko
Noe Output admittance LC_—Jkn,_}':‘ Vee=5V 20 MuS
hre Reverse voltage ratio 4.5-107* -

* Pulsed: pulse duration = 300 us, duty cycle= 1%
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Collector-base capacitance
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EPITAXIAL PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIER

The BFR 18 s a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. This device
is designed for amplifier applications over a wide range of voltage and current.

ABSOLUTE MAXIMUM RATINGS

VCES
Vceo
Veso
I
Ptot

Tstg. T

Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (g = 0)
Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at T,mp < 25°C

at T, < 25°C

case
Storage and junction temperature

85

55

7

1

0.5

1.8

-55 to 200

0T =r<<<

o

MECHANICAL DATA

Collector connected to case

6/81
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Dimensions in mm
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THERMAL DATA
Rin j-case  Thermal resistance junction-case max 97 °C/W
R¢n jamp  Thermal resistance junction-ambient max 350 ©°C/W
ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce= 60V 0.2 10 | nA
current (Vgg = 0) Vee=60V  T,4,p=150°C 02 10 | uA
IEBO Emitter cutoff
current (I =0) Vegg=5V 0.1 10 nA
Vigryces Collector-emitter
breakdown voltage lc= 100u1A 85 V
(VBE =0)
Vigr)ceo © Collector-emitter
breakdown voltage lc =30mA b5 \Y
(IB =0)
V(er)eso Emitter-base
breakdown voltage le= 100uA 7 \%
(Ic =0)
Vcesa . Collector -emitter
saturation voltage Ic= 150mA Ig= 156mA 0.13 025 | Vv
Ic= 500mA Ig= 50mA 0.30 v
Ic=1A Ig=0.1A 0.65 11V
*
Vge Base -emitter voltage Ilc= 10mA Vee=1V 0.66 \Y
VgE sat) . Base - emitter
saturation voltage lc= 150mA lg= 15mA 0.85 1]V
Ic=500mA Ig=50mA 1.1 \Y
Ic=1A Ig=0.1A 1.3 16| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee* DC current gain lc=100pA  Vee=1V |30 75 | —
Ic=10mA Vee=1V 70 120 180 | —
lc= 150mA Vee=1V 60 90 180 | —
lc=500mA Vee=1V 30 45 —
lc=150mA Vee=1V
Tamp = -65°C 15 -
hte Small signal
current gain lc=1mA Vece=5V
f=1kHz 120 -
fr Transition frequency | Ic =50mA Vce = 10V
f =20MHz 60 90 MHz
Cego Emitter - base
capacitance lc = Vegg = 0.5V
f=1MHz 50 80 | pF
CCBO Collector -base
capacitance le =0 Veg = 10V
f=1MHz 12 20 | pF
NF Noise figure lc =30uA Vce = 10V
Ry = 1ka f=1kHz 2 7 | dB
hie Input impedance lc =1mA Vce =5V
f=1kHz 22 ke
hye Reverse voltage ratio | Ic = 1TmA Vece =5V
f=1kHz 2.4x104 -
hoe Output admittance lc =1TmA Vce =5V
f=1kHz 8.5 MS

* Pulsed: pulse duration = 300us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

HIGH VOLTAGE AMPLIFIERS

The BFW 43 and BFW 44 are silicon planar epitaxial PNP transistors in Jedec TO-18 (BFW43)

and Jedec TO-39 (BFW 44) metal cases.

Both devices are designed for use in amplifiers where high voltage and high gain are necessary.
In particular, they feature a Vcgo of 150V and are specified over a wide range of currents.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0)

Vceo Collector-emitter voltage (Ig = 0)

Veso Emitter-base voltage (I = 0)

e Collector current

Piot Total power dissipation at Tymp < 25°C
for BFW 43
for BFW 44

at Teaee < 25°C

for BFW 43
for BFW 44

Tsg. Tj Storage and junction temperature

-150
-150

-6
-100

3
r<<<

0.4
0.7

1.4
25
-55 to 200

Sss s=s

MECHANICAL DATA

Collector connected to case

667 127 7 o

T
‘ §H B

(sim. to T0¥39)

6/81
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Dimensions in mm

_ Collector connected to case

s
o

~ (sim. to TO-18)



THERMAL DATA

BFW 43 BFW 44
Rtn j—case Thermal resistance junction-case max | 125 °C/W 70 °C/w
Rth j-amp Thermal resistance junction-ambient max | 438 °C/W | 250 °C/W

ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff
current (Ig = 0) Veg = -100V -0.2 -10| nA
Veg =-100V  T,,p=125°C -0.03 -10| uA
Vgryceo Collector-base
breakdown voltage lc =-10uA -150 \
(IE =0)
Vigryceo © Collector-emitter
breakdown voltage lc =-2mA -150 \Y
“B =0)
Vigryeso Emitter-base
breakdown voltage lg = -10uA -6 \%
“c =0)
Vcegaty  Collector-emitter
saturation voltage Ic =-10mA Ig = -TmA -0.1 -05| V
Vgeaty  Base-emitter
saturation voltage lc =-10mA lg = -1TmA -0.74 -0.9| V
heg DC current gain le = -1TmA Vee=-10V |40 85 -
Ic =-10mA Vee=-10V |40 100 -
le =-10uA Vee=-10V
Tamp = -55°C 30 -
fr Transition frequency |Vcg =-10V f =20MHz
lc =-1mA 50 MHz
lc =-10mA |60 MHz
Cego Emitter-base
capacitance lce =0 Veg=-0.5V
f=1MHz 20 25| pF
Ccgo Collector-base
capacitance lge=0 Ve = -5V
f=1MHz 5 7| pF

*Pulsed: pulse duration = 300us, duty cycle = 1%
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DC current gain

G- 3059

Collector-emitter saturation voltage

6-3137
e [T 177 ] i -Vee(sat) l \ H
e T ‘: 1 v)
i ‘ = -1¢=-101g
120 s > < 0.2
Tamb =125°C
100 / gt
~ zsﬂc/"t 0.5
80 . e //
s o
T e Sl | 1] Tamb = -557C
60 ! 0.1 /I
‘/r / : \K 25°C] /
40 el - ‘ ; 1250 L~
RSk [ ' I
el I T 005 [—
| ol 4 Ve =-10V |
20 i e —HHt
/‘rl] 1.1 |3;1‘1“ l;‘L:‘I" UL
o LLITIL T [ITOT [TV TT0 0 A/ Atk
10° 102 107 1 10 -I¢ (mA) 10-! 10 -I¢ (ma)
Base-emitter saturation voltage Transition frequency
v G-3138 G-3139n
“VBE(sat) ’ tr 1
(v) l l o (MHz) d
Tamb =~ 55°G#T]
!
08 i 80
] 25| Lt /
/
!
0.6 o= 60 /
1 125°C ‘_/
g /
0.4 = &
17| ° Y/
/ oMo
0.2 — 20 = z
-I¢=-10lg /
. L
6 7 ¢ 6 0 % 2 4 6
10! 1 10 -I¢ (mA) 10-! 1 10 -I¢ (mA)
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EPITAXIAL PLANAR PNP

LOW-LEVEL, LOW-NOISE AMPLIFIER

The BFX37 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case, designed
for use in high performance, low-level, low-noise amplifiers over a wide frequency range. It
features high current gain over the range from 1A to 100 mA and excellent NF at low fre-

quency.

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (Vgg = 0)
Vceo Collector-emitter voltage (Ig = 0)
Vego Emitter-base voltage (Ic = 0)

c Collector current

Piot Total power dissipation at T,np < 25°C

at Teaee < 25°C
Teg, T;  Storage and junction temperature

-90

-80

-6

-100 m

0.36

1.2

-55 to 200

SEr<<<

[}
O

MECHANICAL DATA

Collector connected to case

SRR

127

%

Js0i

Dimensions in mm

(sim. to TO-18)

6/81



THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
Rih j-amb Thermal resistance junction-ambient max 486 ©°C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg =0) | Veg =-70V -0.1 -10| nA
Veg =-70V T,,,=150°C -0.1 -10 | MA
lego Emitter cutoff
current (I = 0) Vgg = -4V -0.1 -10| nA
V(BR)cES Collector-emitter
breakdown voltage
(Vge =0) lc = -10uA -90 \
Vigriceo . Collector-emitter
breakdown voltage | Ic =-5mA -80 \"
“B =0)
V(8Rr)EBO Emitter-base
breakdown voltage | Ig = -10uA -6 \
“c =0)
Ve sat) Collector-emitter
saturation voltage | Ic =-10mA Ig=-0.5mA -0.1-0.25} V
lc =-50mA lg= -5mA -0.15 -04 | V
Vge * Base-emitter
voltage lc =-1TmA Vecg =-5V -0.65 Vv
VgE (sat) Base-emitter
saturation voltage | Ic =-10mA lg=-0.5mA -0.73 -09 | V
lc =-50mA Ig=-5mA -0.82 -095| V
heg* DC current gain lc =~ 1uA Veg = -5V 130 -
lc =-101A Veg =-6V |70 170 230| —
lc =-100A Vg =-5V |125 200 —
le =-1TmA Veeg =-5V | 125 220 280| —
lc =-10mA Veeg =-5V (125 200 -
hee Small signal
current gain lc =-1TmA Veg =-5V
f=1kHz 250 -
fy Transition
frequency lc =-0.5mA  V¢eeg =-5V
f =20 MHz 40 70 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
CEBO Emitter-base
capacitance lc = Veg=-0.5V
f=1MHz 12 15| pF
Cceo Collector-base
capacitance lg =0 Veg =-5V
f=1MHz 4.5 6| pF
NF Noise figure lc =-20uA Veg =-5V
Rg = 10ka
f=1kHz 08 25| dB
f=10to 10 000 Hz 1 35| dB
hie Input impedance lc =-1TmA Veg =-5V
f=1kHz 6.5 k @
hre Reverse voltage
ratio le =-1TmA Vceg =-5V
f=1kHz 2.5x1074 -
hoe Output admittance | Ic =-1TmA Veg =-5V
f=1kHz 15 MS

* Pulsed: pulse duration = 300us, duty cycle = 1%

DC current gain Collector-emitter saturation voltage
G-3183 G- 3184
il o [ |
| 1 (v)
Veg =-5V -1¢=-10lg
400 T 0.2
T. =125°C
amb
300 =TT < 0.15
//,
25°C
200 LT < \ 01— //I/
>
T N Tamb =125°C_ptt” /]
7 - o N LA
LT T Fssec NG 0.05 — < 11 "
100 = 0 . — 25°C 113
-55°C
il 0 J
0 4 2 4 6
103 1072 107 1 10 -I¢ (mA) 10! 1 10 -l¢ (ma)
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Collector-base capacitance Normalized h parameters

G-3185 _ G- 3186/1
Cceo hn = =
(pF) . Veg =-5V]
—5 t = 1kHz
= 2
12 € ho
A ————= ==
\ 6
10 ‘
\\\
2
8 N hte
™ Ve ===
. H
6 “ re
N ? \\ h
4 107, i
6
2 N 4
2
-2
0 6 8 4 6 10 2 4 6 8 2 4 6 8
10°! 1 10 “Veg (V) ! 10 -I¢ (ma)
Transition frequency Noise figure vs. source resistance
6-3“73’_ G-3188
'T NF l ’ '
(MHz) (dB)
v Vcg =-5V
4 B'=15.7 kHz
160 8
/
120 /,/ 6
4/ \ e
80 4
Y \
Vi
/1 \\\ pd
Veg =-5V 1c=-1000A
— ‘C=E , \\ C /
“o D = ~20 A Lt
P — P — -
-10 pA
L 1]
0 6 6 0 2 4 6 8 2 4 6 8
10! 1 10 -I¢ (mA) 1 10 Rg (kn)
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Contours of constant noise figure Contours of constant noise figure

(f = 100 Hz) (f =1 kHz)
G- 3189 G-3190
R = R e T R T X N T
g T \ N\ g s i N NN
k) © P\ N k) °* FoN i LAY Jon
(kn)A g \ \C S . \kﬂ)L N O
NN [Vee =-5V AN N N2 N Y Vee =-5V | N \ \!
2 N\ f =100Hz \‘ \q‘ * b \ \q: 2 N \\ it = 1kHzZ l‘ §\\s‘;
8 = 20Hz \/ \ \ \ B = 200Hz| | \ \
0, DN T A X 0 OO NN
s ENONY \‘\‘ N i SO\ \\ N \, :
‘ N ANEAN \ « NN N N\ VAR
ANMLN \ \\
N\
NN \\ \ \“ ALY 2
™ \ N )
\ 1 SNS N 3 2 ds
, N N Ly 6N . \ D (‘\\ A \
8 ‘\ N ‘\ ‘\ CB; \ 8 N
6 AN NN 6 A ¥ \\ ~ 7
4 N 4
N \‘ N N \\ . N i
, N \ N ~\\ , \ \\\ \\ =
CEANCAE R [ 4dB NCN Nl
o ™ NN o LN ™ i
2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
1073 102 107 -1¢ (mA) 103 0?2 107! -Ic (mA)
Contours of constant noise figure Noise figure vs. frequency
(f =10 kHz)
G- 3191 6-3192
Rg s 3 ¥ 3 N NF ”m I
(kn) ¢ N \Ion @) | ||l ! |
‘ O Nl 10 VCE =-5V |
s B=2kHz N N | ce =-S5V |
\ Veg =-5V }{ \ M 8  =t10% HN
IO‘ \“ f =10kHz 8 bt t
NN N \ |
& I
4 N \‘ s
. NN \ |
S Ay
N N
AN NN N h 4
() “ “ N /
€ {2 dBHA F-H
R N NS
A 3 2
\ NJO 6 [ T
S N
N
10" M N 0 L-.__LL‘.”.” I
w0 e e L e 105 0% 107 107 107 1 f(MHD)
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EPITAXIAL PLANAR PNP

HIGH-VOLTAGE, GENERAL PURPOSE TYPES

The BFX38, BFX39, BFX40 and BFX41 are silicon planar epitaxial PNP transistors in Jedec
TO-39 metal case, designed for a wide variety of applications. They are particularly useful as
complementary drivers (BFY56A is a good complement) in output and switching applications

where high voltage and high current are required.

ABSOLUTE MAXIMUM RATINGS o ! pitops
Vego Collector-base voltage (Ig = 0) -55V ’ -75V
Vceo Collector-emitter voltage (Ig = 0) -65 VvV -75V
VeBso Emitter-base voltage (Ic = 0) -5V
le Collector current -1A
Ptot Total power dissipation at Tymp < 25°C 0.8W

at Tegee < 25°C 4w
Teg: T Storage and junction temperature -55to 200 °C

MECHANICAL DATA

Collector connected to case

6/81

132

6.6 127 min

e

x
i1
B
D

0.4

.

t

Dimensions in mm

(sim. to TO-39)



THERMAL DATA

Rin j-case Thermal resistance junction-case max 44 °C/W
th j-amp  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T mp, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff for BFX38 - BFX39
current {lg = 0) Veg = -40V -0.2 -50| nA
Veg =40V Tmp=125°C -0.25 -50{ pA
for BFX40 - BFX41
Veg = -50V -0.2 -50| nA
Veg =-50V T,np=125°C -0.25 -50| nMA
Visr)cso Collector-base lc = -100A
breakdown voltage for BFX38-BFX39 |-55 \)
(lg =0) for BFX40-BFX 41 -75 \Y
V(BR)CEO* Collector-emitter lc =-10mA
breakdown voltage for BFX38-BFX39 |-55 vV
{ls =0) for BFX40-BFX41 |-75 %
V(BR) EBO Emitter-base
breakdown voltage lg = -10uA -5 \Y)
(lc =0)
Ve sat) Collector-emitter lc =-160mA Ig =-15mA -0.12-0.15 V
saturation voltage Ic =-500mA Ig = -50mA -0.3 -05| V
Vee@ay ~ Base-emitter Ilc =-150mA Ig =-15mA -0.8 -09 | V
saturation voltage lc =-500mA Ig =-50mA -09 -1.1 Vv
hgg * DC current gain for BFX 38 - BFX 40
Ic =-100UA Vg =-5V 60 90 -
lc =-100mA Vce=-5V (|85 130 —
lc =-500mA Vg =-5V 60 120 -
for BFX39 - BFX 41
lc =-100MA Vg =-5V |30 45 -
lc =-100mA Vce=-5V |40 70 -
lc =-500mA V ..=-5V |25 65 -

133



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg DC current gain *1le=-1A Vee= -5V
for BFX38 |30 -
for BFX39 |15 -
for BFX40 |25 -
for BFX41 |10 —
* IC= -100 mA VCE= -5V
Tamp= -55°C
for BFX38 - BFX40 |30 —
for BFX39 - BFX41 |15 —
fr Transition frequency lc=-50 mA Vee=-10V
f =100 MHz 100 150 MHz
Cego Emitter-base Ic=0 Veg=-0.5V
capacitance f=1MHz 75 120| pF
Cceo Collector-base lge=0 Veg=-10V
capacitance f=1MHz 15 20| pF
ton** Turn-on time Ic=-600 mMA V= -30V
lg;=-50 mA 33 100| ns
tg " Storage time Ic=-500mA Vc=-30V
Ig1=-lga=-50 mA 160 350 ns
te** Fall time lc=-500mMA Ve=-30V
Ig;= -lg2=-50 mA 27 50| ns

*Pulsed: pulse duration = 300 us, duty cycle = 1%

“* See test circuit

DC current gain (for BFX38 and

BFX40 only)

BFX41 only)

6-3193

el T 11T

Tamb=125°C

DC current gain (for BFX39 and

G-3194

nee [T 1T

R

T T

160 H T
) |
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Collector-emitter saturation voltage

G-3195
-VCE(sat) H 1 ‘ )[ \ : T T
(v) 4 1 |
Fle=-101g |||
| |
° B
06
/
04 -
Tamp = 125°C—f'
25°C— L
0.2 pe?.
_——//‘-/5 °c
o
0 2 4 6 2 3 6 8
10 10? -l¢ (ma)
Transition frequency
6-319711
fr
(MH2)
160 H
LR
// n
/|
120 /
/
80
/
t =100 MHz
Vg =-10V
40 A 'CE
0 4 6 4 4 6
1 10 107 -I¢ (mA)

Base-emitter saturation voltage

G-3196
-y, ‘ .
BE(sat) [ [ RERE
V) T AR
T +- i
i | .
12 - — -
] 1 :
v Ll
Tamb=-55°C_+ '/
=
08 T s LT "
T 'fyc — Lo
! BRI il
il
0.6 ————t— +— ] e
— i ~
04 : 41
i
“1c=101
02 c"s8 ' v
- | Ldd
0 I [T
2 & 6 8 2 4 6 8
10 10? -I¢ (mA)
Collector-base capacitance
G-3198
CeBo
(pF)
f
4 —
NN
~
2
~~~.P\
10 ™
8
6
4 | | |
1g =0 | i
2
! 2 6 8 2 4 6 8 2 4 6 8
107! 1 10 Vg (V)
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Test circuit for t,,, ts and t;

VBB:+4.1V VCC=—3OV

KA 600
v
106F | 100 0 ouT
YIN
-10v
620
S-4617

PULSE GENERATOR: TO OSCILLOSCOPE:
t, ty <20 ns t,~ 10 ns
PW = 10 us Zin > 100 K2
Z)n = 500
DC < 2%
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EPITAXIAL PLANAR PNP

HIGH-FREQUENCY AMPLIFIER

The BFX 48 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case.
It is suitable for a wide range of applications including low noise, low current high gain RF
and wide band pulse amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lg = 0) -30 Y
Vceo Collector-emitter voltage (g = 0) -30 Y,
Veso Emitter-base voltage (I = 0) -5 \Y
lc Collector current -100 mA
Piot Total power dissipation at T,,, < 25°C 0.36 w

at Tease <25°C 1 w
Tetg: Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

5.3max " 2-7min.

g

POIB-A

$L9™

(sim. to TO-18)
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THERMAL DATA

Rth jcase  Thermal resistance junction-case max 175 °C/W
Rih jamb  Thermal resistance junction-ambient max 486  °C/W
ELECTRICAL CHARACTERISTICS (T,mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg=0) Vcee=-20V -15| nA
Vee=-20V  T,mp=125°C -15| uA
Vsr)ceo Collector-base
breakdown voltage lc =-10 pA -30 \
(lg =0)
Visr)ceo * Collector-emitter
breakdown voltage lc =-10 mA -30 Vv
(lg =0)
V(sr)eso Emitter-base
breakdown voltage lg =-10 pA -5 \%
(lc =0)
VCE(S‘:, Collector-emitter lc=-TmA g =-0.1mA -0.13| V
saturation voltage lc =-10mA g =-1mA -0.1 -0.14| V
lc =-50mA Ig =-5mA -03| V
VBE(sa:; Base-emitter
saturation voltage le =-TmA Ig=-0.1mA -0.75| V
le =-10mA Ig =-1mA -0.77 09| V
lc =-50mA Ig =-56mA -1.1| VvV
heg * DC current gain le =-10 A  Veg=-1V 40 80 -
lc =-100 UA Vg=-1V 70 130 -
lc =-10mA Vgg=-1V 90 160 -
lc =-50mA Vcg=-1V 20 40 -
lc =-10mMA Vg=-1V
Tamp= -55°C 30 -
fr Transition frequency le =-10mA  V¢eg=-20V
=100 MHz 400 550 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ceso Emitter-base
capacitance le =0 Vgg=-0.5V
f =1MHz 4 55| pF
Ccro Collector-base
capacitance lg =0 Veg=-10V
f =1MHz 22 35| pF
NF Noise figure lc =-TmA  Vceg=-5V
f =100 MHz Ry =100 @ 3.5 6{ dB
ton Turn-on time lc =-50mA Ig; =-6mA 20 50| ns
Toff Turn-off time lc =-50 mA
lg;= -lga=-5 mA 95 160 ns
rpp'Co. ~ Feedback time
constant lc =-10mA Vcg=-20V
f =80 MHz 40| ps
* Pulsed: pulse duration = 300 us, duty cycle = 1%
Collector-emitter saturation voltage Base-emitter saturation voltage
G-2018 G-2019
B B Yeewan[ ]
hee =10 )
(2 V) |heg=10
. A .2
// ‘
Tamb® 125°C
, i a‘mb 125 '( 1 mee
|
4 /25'(: 7 Tamb=‘55 oC /‘__— t/an
10 /ﬂf / H 08 ’—__.v >
=11 S 25°C
' — o 55°C o T i
¢ ’ 125;\://”
¢ 0.4 11T
1
| H 0.2 e
10 i | L 0 LI L
7 L ] H “ 58 ? “ o 8 2 « 68 ? 6 8 2 6 68
10-! 1 10 -lc (mA) 10" 10 -l (mA)
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EPITAXIAL PLANAR PNP

HIGH-VOLTAGE AMPLIFIERS
The BFX 90 and BFX 91 are silicon planar epitaxial PNP transistors in Jedec TO-18
(BFX 90) and Jedec TO-39 (BFX 91) metal cases.

Both devices feature high voltage, high gain, low noise and excellent current gain linearity
from 10 uA to 50 mA.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCEO
Veso
’C
Ptot

Collector-base voltage (Ig = 0) -180 \
Collector-emitter voltage (Ig = 0) -180 \Y
Emitter-base voltage (I = 0) -6 Vv
Collector current -100 mA
Total power dissipation at T,mp < 25 °C
for BFX 90 0.4 w
for BFX 91 0.7 w
at Teee <256°C
for BFX 90 1.4 w
for BFX 91 2.5 W
Storage and junction temperature -55 to 200 °C

MECHANICAL DATA

Collector connected to case

657 . o 3
L j 2
i 2

=

b

PODS &

(sim. to TO-39)

6/81

Dimensions in mm

~ Collector connected to case

(sim. to TO-18)
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THERMAL DATA

BFX 90 BFX 91

Rih j-case T hermal resistance junction-case max
Rin j-amp  Thermal resistance junction-ambient max

125 °C/W 70 °C/W
438 °C/W | 250 °C/W

ELECTRICAL CHARACTERISTICS (T,mp, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (Ig =0) Veg=-100V -10| nA
Veg=-100V T mp= 125°C -10| MA
lego Emitter cutoff
current (I =0) Vgg= -4V -10| nA
V(BR)CBO Collector-base
breakdown voltage lc =-10 uA -180 \Y
“E =0)
V, * Collector-emitter
(BRICEC  preakdown voltage lc =-2mA -180 \Y
(lg =
Vryeso Emitter-base
breakdown voltage lg =-10 uA -6 \%
“c =0)
Vceat)y . Collector-emitter
saturation voltage le =-10mA Ig=-1TmA -0.1 -0.25| V
Ve gaty . Base-emitter
saturation voltage lc =-10mA Ig =-1TmA -0.74 09| V
hgg * DC current gain lc =-10MA Vcee=-10V |60 110 —
lc =-1TmA  Vee=-10V |80 170 -
Ilc =-10mA Vcg=-10V |80 200 300| —
lc =-10MA  Vce=-10V
Tamp= -55°C 15 60 -
lc =-100 UA Vce=-10V
Tamp= -55°C 30 90 -
hte Small signal current
gain le =-TmA  Vceg=-10V
f =1kHz 80 400 | —
fr Transition frequency lc =-TmA  Vceg=-10V
f =20 MHz 40 60 160 |MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ceso Emitter-base
capacitance Veg= -0.5V
=1 MHz 25| pF
Ceceo Collector-base
capacitance Veg= -5V
1 MHz 7| pF
NF Noise figure -10 MA  Vge=-5V
10 ke
10kHz B=2kHz 3| dB
=1kHz B =200 Hz 3| dB
100 Hz B =20 Hz 10| dB
h; Input impedance -1TmA  Vee=-10V
° put ime 1 kHz cE 12| ka
hoe Output admittance =-1TmA Vcg=-10V
1 kHz 25| uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%

DC current gain

LI

Ve =-10V

ARl

i
| il Ul il

160

120

40

1072 10!

Collector-emitter saturation voltage

158
e T
v)
—lc=-IOIB
0.2
0.15 i
§ ,/
o =1--- oy /
N 74
\\ /
N 7
0.05
|
o £ 2 3
10-' -1¢ (mA)
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~Vae(sat) T

)

0.8

06

0.4

0.2

hy

0.8

06

04

Base-emitter saturation voltage

T I
1
Tamb =-55°C41 L

L rt L /
=]
1

G -3159

\o
\
\

-Ig=-101g

10! 1 10 ~1¢ (mA)

Normalized h parameters vs. ambient

temperature
G-3161/1

L] )

Veg =-10V hi 4
Igs-imA
t =1kHz hoe

\ E
NS
\

and

-20 20 100 Tamp(°C)

Normalized h parameters vs: collector

current
G-3160N
h
Ng
‘
2
Veg =-10V
10 f =1kHz
8
6
¢ \\59 hoe T
2 h
re ‘t — hte
1, hte |}
- ———t }
4 oe hre HHH
2
h:
- ie \
107, “
6
4
2
102
2 o 6 8 2 4 6 8
10” 1 -I¢ (mA)
Emitter-base and collector-base
capacitances
G-3162
¢ 8
(pF)
6
4
Ie =
, NCeso lc =0
T~
\\
10
8
)
‘ i \%cao ,IE=3
| N T
| |
| N !
2 T N
|
. l
2 4 6 8 2 4 € 8 2 4 6 8
107! 1 10 -V (V)
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Contours of constant transition

frequency
G- 3163
“Vees i
(v)s -
4 | | |
| | |
L |_IsMuziho[[ha []4d[[l[e0 so f100
1
10
8
s \
.
2
. /
8
¢ \
. \
2 \
\ \
10—
102 10! 1 10 -Ic(ma)
Equivalent input noise current
N G- 3165
|N . T }[ } T T T T ; T i
A
P )6 T
) Veg =-5V
|
2 T ] p
A
2
1
8 |
1 =100Hz 214
¢ 7 10 i
B 27 [ N ]
ez
. AT
ad
//
107!
2 o 6 8 2 4 6 8
10-2 107! -I¢ (mA)

(

Equivalent input noise voltage

G-3164
N,
HV
6
v Hz)
¢ Veg =-5V
2
102
8 X t = 1kHz
. 0
“ ~
10 kHz NN
‘\~N
s B Tt
e
o2
! 2 4 6 8 2 4 6 8
10-2 10! -1¢ (mA)

Contours of constant noise figure

(f =100 Hz)
G - 3166
R =< ..
9 s o — NS T
(kn) 6 ‘\ N 10*
4 N N 3‘\ T
Vg =- 5V N N (6N
2
f =100Hz N N
o L B=20Hz \ ™ 4\
‘\\ 2N
N N
4 N
N
2
N
1
8
& ING
‘
o \\ N
NN N
107!
2 4 6 8 2 4 6 8
10-2 10! -lc (mA)
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Contours of constant noise figure

Contours of constant noise figure

(f =1 kHz) (f =10 kHz)
- 3167 G- 3168
Rg o T SeS=—====== Rg o e S~ T
(k) & T \\‘\‘\ 1\ (TR a— \‘ Bacwi
N N 1]
‘ NGRS Ny \ﬁ;: [ Vee =5V ST SN
\ VCE='H5V N \\ § i\ L| = 10kHz N N4 N
f =1kHz N S B=2kHz N 2 :
. N NN N N
o LB=200nz NN NN o N \\ N
: g N N3N ¢ — = N
N N 6 NG
. N . ~
N \ 2 \\ \\ AN
2
N 2 N
2 148
‘ \‘ N\ | 1 \ N NN
8 L\‘ = S ': [] ‘\ 3
g NN <1d8B NS 4
RS NS Nz ‘ N6
2 \\:\\ \\ . N3 ) \8\ \\ N B
R W N \L
10" \'&\5 { h [\ 4 10" 1
2 4 6 8 2 “ 6 8 2 4 6 8 2 4 6 8
10-2 107 -1¢ (mA) 10-2 107! -lc (ma)
Contours of constant wide band noise Noise figure vs. frequency
figure 62065
G-31 ————
Rg A NN (GN:) T I T
(k) Veg =-5V ¥ 1 H
. e ors 16 10K Hz > 3 M= =1 =-10uA, Rg =10kA
T % T lc=,1mA'Rg=1kn
4 \ l N\ IRBRI
\ , Veg =-S5V il [
R \ d8 ; ‘
N \ |
3 N
AN N
g4 N \ H
: N3 S — e M FTTT
f R » \ Il '.ﬁ.h
¢ E i
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N ™ \\ < ”]
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EPITAXIAL PLANAR NPN

MEDIUM-POWER AMPLIFIERS

The BFY50, BFY51 and BFY52 are silicon planar epitaxial NPN transistors in Jedec TO-39
metal case. They are intended for general purpose linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

BFY50’ BFY51‘ BFY 52

VCBO
VCEO
VEBO
lc
lem
PtOt

Tstg: Tj

Collector-base voltage (Ig =0)

Collector-emitter voltage (g = 0)

Emitter-base voltage (Ic = 0)

Collector current

Collector peak current

Total power dissipation at T, < 25°C
at Teaee < 25°C

Storage and junction temperature

wv' mv’ 40V
35V v | 20V
6V
1A
15A
0.8W
5W
-65 to 200 °C

MECHANICAL DATA

Collector connected to case

6/81

6.6m

e 0
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Dimensions in mm

277 8
N

| : .‘é*
{cavmmtarmia
=

)

PO05B

(sim. to TO-39)



THERMAL DATA

max 35

Rtn jcase ~ Thermal resistance junction-case °C/W
Rth jamb  Thermal resistance junction-ambient max 218 'C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lecgo Collector cutoff for BFY 50
current (lg =0) Veg =60V 50| nA
Veg =60V Tz =100°C 25| uA
for BFY 51 .
Veg =40V 50| nA
Veg =40V T e =100°C 25| uA
for BFY 52
Veg =30V 50| nA
Veg=30V  Tgse =100°C 25| uA
lego Emitter cutoff Veg=5V 50| nA
current (Ic =0) Veg=5V  Tcase =100°C 2.5| uA
Vigricso . Collector-base Ic =100 uA for BFY 50 80 \
breakdown voltage for BFY 51 60 \Y,
(Ie =0) for BFY 52 40 \Y,
Vigriceo . Collector-emitter Ic=30mA for BFY 50 35 \
breakdown voltage for BFY 51 30 \%
(g =0) for BFY 52 20 \
V(sr)eso Emitter-base break- le =100 LA 6 \
down voltage (I =0)
Vce(saty = Collector-emitter Ic =1560mA g =15 mA
saturation voltage for BFY 50 0.14 02} V
for BFY 51 and BFY 52 0.14 035 V
Ie=1A lg =0.1A
for BFY 50 0.7 1 V
for BFY 51 and BFY 52 0.7 16| V
Ve (sat) + Base-emitter lc=150mA Ig =15 mA 095 13| V
saturation voltage Ic=1A lg =0.TA 1.5 2| V
hee ™ DC current gain for BFY 50
le =10 mA Vg =10V 20 40 -
lc =150 mA Vg =10V 30 55 R
Ic =1A Vee =10V 15 30 —
for BFY 51°
lc =10mA Vg =10V 30 55 —
lc =150mA Ve =10V 40 70 -
lc=1A Ve =10V 15 40 —
for BFY 52
lc =10 mA Vce=10V 30 80
lc =150 mA V ce= 10V 60 130
le=1A Vece=10V 15 60
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current Vcg =6V f=1kHz
gain Ilc =1TmA
for BFY 50 25 -
for BFY 51 30 -
for BFY 52 40 -
lc =10 mA
for BFY 50 45 -
for BFY 51 60 -
for BFY 52 120 —
f+ Transition frequency | Ic =50 mA Vg=10V
for BFY 50 160 100 MHz
for BFY 51 50 110 MHz
for BFY 52 50 120 MHz
Cceo Collector-base le = Veg =10V
capacitance f=1MHz 10 pF
he Input impedance Ic =10 mA Vg =5V
f=1kHz
for BFY 50 180 Q
for BFY 51 220 Q
for BFY 52 400 Q
he Reservevoltageratio | Ic =10 mA Vg =5V
=1kHz
for BFY 50 55x10°° -
for BFY 51 70x10°° -
for BFY 52 130x10°° -
N e Output admittance lc =10mA Ve =5V
f=1kHz
for BFY 50 30 MuS
for BFY 51 35 MS
for BFY 52 70 MS
ty Delay time lc =150 mA Ve =10V
lg, =15 MA Vgg =-2V 15 ns
t, Rise time lc =160 mAV e =10V
lg, =15 MA Vge = -2V 40 ns
tg Storage time lc =150mA Ve =10V
IBl=—|32 =15 mA 300 ns
t Fall time lc =150mA Ve =10V
lg, =-lgx =15 mA 60 ns

* Pulsed: pulse duration =300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

AMPLIFIERS AND SWITCHES

The BFY 56 and BFY 56A are silicon pianar epitaxiai NPN transistors in Jedec TO-39

metal case. They are designed for amplifier and switching applications over a wide range of
voltage and current.

ABSOLUTE MAXIMUM RATINGS BFY 56 | BFY 56A
Vees  Collector-emitter voltage (Vgg = 0) 85V l 85V
Vceo  Collector-emitter voltage (Ig = 0) 45V 55V
Vego  Emitter-base voltage (I = 0) 7V
le Collector current 1A
Piot Total power dissipation at T,y < 25°C 0.8W

at Tease <25°C 5W
Tstg, T; Storage and junction temperature ~55 to 200 °C

MECHANICAL DATA

Dimensions in mm

Collector connected to case

& 5.08 6ETS 120 é
ol W i
7 X h . Oy
7 |
T 4

$94m=
smax
]

(sim. to TO-39)



THERMAL DATA

Rtnj-case ~ Thermal resistance junction-case max 35 °C/wW
Rin j-amb  Thermal resistance junction-ambient max 219 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Coliector cutoff
current (Vgg = 0) Vce =50V 0.2 20| nA
Ve =50V Tamp = 150°C 0.2 20| uA
leBO Emitter cutoff
current (I = 0) Vegg =5V 0.1 20| nA
Vigr)ces Collector-emitter
breakdown voltage lc =100 A 85 \
(Vge =0)
Vigr)ceo © Collector-emitter
breakdown voltage lc=30mA
(I =0) for BFY 56 45 \Y
for BFY 66A |55 \"
Vigryeso Emitter-base
breakdown voltage lg =100 A 7 \
(Ic =0)
Vee(sayy.  Collector-emitter
saturation voltage for BFY 56
lc =150 mA Ig =156 mA 0.13 03| V
Ic=1A lg =0.1TA 065 1.2 V
for BFY 56A
lc= 10mA Ig= 1TmA 0.05 \
Ilc =150 mA Ig = 15 mA 0.13 0.25| V
lce= TA Ig=01mA 0.65 1 VvV
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vee(saty.  Base-emitter
saturation voltage for BFY 56
lc =150 mA Ig = 15 mA 085 15| V
le= 1A Ig=0.1A 1.6 23| V
for BFY 56A
lc= 10mA Ig= 1TmA 068 08| Vv
lc =150 mA Ig = 15 mA 0.85 1 V
le= 1A Ig=01A 1.3 16| V
th DC current gain for BFY 56
lc = 0.1 mA Vgg =10V 15 50 -
lc =500 mA Vcg =10V 20 55 -
lce =150 mA Vee = 1V 30 70 150| —
for BFY 56A
lc = 0.1 mA Vg = 1V 20 50 -
lc= 5mA Veg= 1V 50 85 -
lc =150 mA Veg = 1V 40 80 120| -
lc =500 mA Vgg = 10V 25 55 -
hse Smiall signal
current gain lce = 1mA Veg =5V
f =1kHz
for BFY 56 60 -
for BFY 56A 80 -
fr Transition frequency |l =50 mA  Vgg = 10V
f =20MHz
for BFY 56 40 90 MHz
for BFY 56A |60 90 MHz
Cego Emitter-base
capacitance le =0 Vgg = 0.5V
f =1MHz 50 80| pF
Ccro Collector-base
capacitance lg=0 Veg = 10V
f =1MHz 14 25| pF
hie Input impedance lc =1TmA  Vcg =5V
f =1kHz
for BFY 56 1.8 ks
for BFY 56 A 2 k&
hye Reverse voltage ratio |lc =1mA  Vceg =5V .
f =1kHz 2.1x10° -




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hoe Output admittance lc =1TmA Vce =5V
f =1kHz 8 MS
ton Turn-on time lc =150 mA V=20V
lg1= 7.5 mA 150 225| ns
toff Turn-off time lc =150 mA V=20V
lg1= -lg2 = 7.5 mA 350 800 ns

*Pulsed: pulse duration = 300 us, duty cycle = 1%

DC current gain

Collector-emitter saturation voltage

mulii G-3146
e H““H VCE(sat)s — e
(mV) . ! T
vce =1V Tamb =125°C J /
160 ) N “ Tc -ioig
A
AT , p
120
10?
i may N Tamp=125° :
80 LT 25 y \ “" 6 -
\ ) Ht 25°C
H

40 f ol \ Ly 28°c

L~ ‘

-55eC a |
== l |
0 10 2 4 6 n e - L
-1
102 10-! 1 10 02 1c (mA) 10 T 10 07 1c (o)
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Base-emitter saturation voltage

G- 3147
Vee(sat) I [ H ”
V) L
I =101g !
16
Y
12
// f
y
Tamb =-55°C__L 4111 /’ v
a8 e T
25°C_ —1T )
11T
125°C ="
0.‘ gt
_____._—---'
0
10! 1 10 10 1¢ (mA)
Transition frequency
G-3149/1
ty
(MHZ)
N,
™
80
bq
60
2
©
Veg =10V
1 =20MHz
20
o 2 ‘ 4 6 8
1 10 Ic (mA)

Emitter-base and collector-base capa-

citances
G- 3148/

C
(pF)

60

40 \ \ﬁ\

VR (V)

Normalized h parameters

G- 31501

hN %

™

10!

2 4 68 2 « 68 2 4 68

107! 1 10 ¢ (mA)




EPITAXIAL PLANAR PNP

HIGH-CURRENT GENERAL PURPOSE TRANSISTOR

The BFY 64 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is
designed for digital and analog applications at current levels up to 500 mA, line driver,
memory applications and in low-noise amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veeo  Collector-base voltage (Ig = 0) -40 \
Vceo  Collector-emitter voltage (Ig = 0) -40 \%
Vego  Emitter-base voltage (Ic = 0) -5 \
Ie Collector current -500 mA
P, . Taotal nower diccinatinn at T < 26°C n7 W
Piot Total power dissipation at T,p < 25°C 0.7 W

at Teaee < 25°C 3 w
Tsq. T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

max min 3
L 66™ 2y R
N
-~
o
ot i :
q® .
D
& o —
- @ 1
=
o PO05-B

(sim. to TO-39)
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 58 °C/wW
Rtn j-amb  Thermal resistance junction-ambient max 250 °C/W
ELECTRICAL CHARACTERISTICS (T.mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff
“current (Vgg = 0) Veg =-25V -30| nA
Vir)cso Collector-base
breakdown voltage lc =-10 A -40 \
“E =0)
Vigryceo = Collector-emitter
breakdown voltage Ilc =-10mA -40 \Y,
(lg =0)
Vrieso Emitter-base
breakdown voltage lg =-10 LA -5 \
(lc =0)
Vcesat). Collector-emitter
saturation voltage lc =- 50 mA |lg =-25 mA -0.08 -0.3] V
lc =-150mA Ig =-15 mA -0.18 -0.5| V
lc =-500mA Ig = -50 mA -06 -18| V
Vee(saty. Base-emitter
saturation voltage lc =- 50mAlg =-25mA -0.92 -1.1} V
lc =-150mA Ig = -15 mA -1 -14| V
lc =-500 mA Ig = -50 mA 22|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg DC current gain Ilc == 10 A Vg = -10V 130 -
lce == 1TmAVceg =-10V 200 -
lc == 10mAVee =-10V |80 200 -
lc =-50mAVeeg =- 1V 150 -
Ilc =-1560 mA Ve = -10V 130 -
hse Small signal le =-10mA Vg =-10V
current gain f = 1kHz 200 -
fr+ Transition frequency |lc =-50 mA Vg = -20V
f =100 MHz 200 250 MHz
CEBO Emitter-base
capacitance le =0 Veg = -2V
f =1MHz 15 30{ pF
Ccro Collector - base
capacitance lg =0 Veg = -10V
f =1MHz 6 10| pF
NF Noise figure lc =-830 MA Vg =-5V
Ry= 10ke f=1kHz 1 dB
hie Input impedance lc =-10mA Vcg =-10V
f=1kHz 1 ks
hye Reverse voltage ratio  |lc =-10mA Vgeg =-10V
f=1kHz 2.4x104 -
hoe Output admittance lc =-10mA Vg =-10V
f=1kHz 110 us
ton Turn-on time lc =-300 mA Vc=-30V
lg;=-30 mA 35 50| ns
Toff Turn-off time lc =-300 mA V¢c=-30V
lg; = -lg2 = -30 mA 70 120 ns

*Pulsed: pulse duration = 300 us, duty cycle = 1%
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Emitter-base and collector-base capa- Switching characteristics

citances 6- 20420 6-2043
¢ I ! e s
8
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N ; ¢ ~Vee =15V i
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Switching characteristics vs. ambient Contours of constant noise figure
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EPITAXIAL PLANAR NPN

LOW-LEVEL, LOW-NOISE AMPLIFIER

The BFY 76 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is

designed for use in high-performance, low level,
high frequencies.

ABSOLUTE MAXIMUM RATINGS

low noise amplifier circuits from audio to

Vces  Collector-emitter voltage (Vgg = 0)

Vceo  Collector-emitter voltage (Ig = 0)

Vego  Emitter-base voltage (I = 0)

le Collector current

Piot Total power dissipation at T, < 25°C
Tease <25

Tstg. T; Storage and junction temperature

60

60

8

50 m

0.36

1.2

-55 to 200

0OS=Erx<<<

o

MECHANICAL DATA

Collector connected to case

Dimensions in mm

53M 2 %,

'*T“‘};;
=

e |
|
e |
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 146 °C/W
Rih j-amb  Thermal resistance junction-ambient max 486 °C/W

ELECTRICAL CHARACTERISTICS (T,m, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) Vce = 50V 20| nA
Veg =50V T,mp = 150°C 20| MA
leBoO Emitter cutoff current | Vgg = 5V - 20| nA
(lc =0)
Vigr)ces Collector-emitter
breakdown voltage lc =10 HA 60 : \Y
(Vge = 0)
Visr)ceo™ Collector-emitter
breakdown voltage lc-=10 mA 60 Vv
“B =0)
Visr)eso Emitter-base
breakdown voltage lg =10 A 8 \
“C =0)
Vce(saty. Collector-emitter
saturation voltage lc = 1TmA Ig =0.1TmA 0.15 0.35
Vge Base-emitter voltage lc =100 MA Vg =5V 05 058 0.7
hee® DC current gain lc = 10 uA Vg =5V 30 70 -
lc =100 uA Vg =5V 120 -
lc = 1mA Vgg =5V 150 190 300| —
lc = B5mA Vgg =5V 220 -~
hte Small signal le =1mA Vece =5V
current gain f =1kHz 80 220 350 -
fr Transition frequency | Ic = 1TmA  Vgg =5V
f =20MHz 70 100 MHz
Cego Emitter-base
capacitance Ic = Vgg = 0.5V
f =1MHz 3.5 6| pF




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cero Collector-base
capacitance lg =0 Veg =5V
f =1MHz 3.5 6| pF
NF Noise figure lc =10 A Vcg =5BV
Ry= 10 ko
f=100 Hz 4 15| dB
f= 1kHz 1.5 4| dB
f= 10to
10 000 Hz 1.9 4| dB
hie Input impedance le =1TmA Vee =5V
f =1kHz 8 3]
hre Reverse voltage ratio lc =1TmA Vcg =5V
f =1kHz 3x104 —
hoe Output admittance le =1TmA  Vgg =5V
f =1kHz 1 uS

*Pulsed: pulse duration = 300 us, duty cycle = 1%

DC current gain

. . G - 3057
el [T
VeE =5V
300 =R
Tamb= 125°C 5
250
( \
I A
200 A e A
| /
/7 %
150 / W4 \ H
/ il
100 / d v -55°C
AL A o \
o =t /]
1073 1072 10" 1 10

Icima)

VeE(sat)®

Collector-emitter saturation voltage
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O
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‘
. /i
/
8 I’
6 VoAV A
J
¢ 7
, AN i
Tamb= 125° et
= zel
s S
. “55°C
.
2
10-2 2 4 8 o 4
107 10 1 10 Te(mA)
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High frequency current gain

Collector-base capacitance

G - 3060 G- 3061
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Contours of constant noise figure

Contours of constant noise figure
(f =1 kHz) {f = 10 kHz)
G-3064 G- 3065
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EPITAXIAL PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

The BSS 26 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
intended for high voltage, high current switching applications.

ABSOLUTE MAXIMUM RATINGS

VCBO
VC ES
VCEO
VEBO
IC
Ptot

Tstg, T

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (g = 0)

Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T,y < 25°C
at Tease < 25°C

Storage and junction temperature

60

60

40

6

1

0.36

1.2

-55 to 200

o

N0=E=r<<<<

MECHANICAL DATA

Collector connected to case

6/81
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 146 °C/W
Rin j-amp  Vhermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff Veg =40V 1.7 | MA
current (Ig = 0) Veg =40 Tamp = 100°C 120 | MA
Vir)ceo Collector-base
breakdown voltage lc =10 uA 60 \%
“E =0)
Vir)ces Collector-emitter
breakdown voltage lc =10 uA 60 \
(VBE =0)
Visriceo © Collector-emitter
breakdown voltage lc =10 mA 40 \%
('a =0)
V(BR)EBO Emitter-base
breakdown voltage le =10 uA 6 \
(Ic =0)
Vee(saty.  Collector-emitter Ic =100 mA Ig =10mA 0.17 03| V
saturation voltage lc =500 mA Ig =50 mA 03 05| V
lc= 1A 1g=01A 0.5 0.95| V
Vee(sat). Base-emitter Ilc =100mA Ig =10mA 0.78 09} V
saturation voltage lc =500 mA |g =50mA 08 095 12|V
lce= 1A Ig=01A 1.06 17| V
hee* DC current gain lc = 10mA Vcg =1V 25 55 -
lc =100 mA Vg =1V 40 75 -
lc =600 mA Vceg =1V 25 45 -
lc= 1A Vceg =5V 45 -
fr Transition frequency |[lc = 50 mA Vg =10V
f =100 MHz 250 400 MHz
Cego Emitter-base lc =0 Vegg = 0.5V
capacitance f =1MHz 40 55| pF
Ccro Collector-base lg=0 Veg = 10V
capacitance f =1MHz 4.8 12| pF
on Turn-on time Ic =500 mA V=30V
lg;=50 mA 15 35| ns
toss™™ Turn-off time lc =500 mA V=30V
g1 = -lga =50 mA 40 60| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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DC current gain
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Collector-base capacitance Collector cutoff current
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Switching characteristics Power rating chart
-3055 G-3056
t 8 Prot
(ns)
6 (mW)
F—— ]
[ —
4 ‘\ ty 1.6
2
N T~~~
2 \
1.2
\\ t 44” 4,
\ A T — 7
10 ~— &
8 \ \(‘“‘/
6 Pt 0.8 «fé‘
N%y
Vec=30v - N5,
NF
I¢ =10 gy =-101g, 0.4 ™ N
~—~ Fi
2 ~~REE AR \
T~
1
100 200 400 600 I (mA) 0 50 100 150 200 Tymp(°C)

167




Test circuit for tg,, tosf

+9.7V
—, I— YN

S-4618
PULSE GENERATOR: TO OSCILLOSCOPE:
t,, tf < 10 ns t, < 1.0ns
PW ~ 10 us Z)N = 100 kQ
Z\n =502
DC < 2%
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EPITAXIAL PLANAR NPN

PRELIMINARY DATA

HIGH VOLTAGE AMPLIFIER

The BSS 71S is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed for high voltage amplifier and switching applications at current levels from 100 uA
to 100 mA. The complementary PNP type is the BSS 748S.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage 200 \
Vceo  Collector-emitter voltage 200 \
Vego Emitter-base voltage 6 \
Ic Collector current 2000 mA
Ig. Base current 50 mA
Piot Total device dissipation at T, < 25°C 0.5 w
at Tease S 25°C 25 w
Tsg. T; Storage and junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
a3 7 %
x x % H ,3
we L —— 3
'_T“*“” . ?Q!BfA
(sim. to TO-18) '

6/81
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THERMAL DATA

Rin jcase Thermal resistance junction-case max 70 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff Veg= 150V 50| nA
current (lg= 0)
lceo Collector cutoff Vce= 150V 500| nA
current (Ig=0)
lego Emitter cutoff current | Vgg= 5V 50| nA
(lc =0)
Visr)ceo Collector-base lc =100 uA 200 \
breakdown voltage
(le =0)
Visr)ceo : Collector-emitter lc =10 mA 200 \Y
breakdown voltage
“B= 0)
V(BR)EBO Emitter-base IE =100 IJA 6 \Y
breakdown voltage
(Ic =0)
Vcegaty . Collector-emitter lc =10mA  Ig=1mA 03| V
saturation voltage Ilc =30mA Ig =3 mA 04| V
Ilc =50 mA Ig =5mA 05| V
VBE(sat)* Base-emitter lc =10 mA lg = 1TmA 08| V
saturation voltage lc =30 mA g =3 mA 09| V
Ilc =50 mA Iz =5 mA 11 V
hee® DC current gain lc =100uA  Vee= 1V |20 -
Ilc =1mA Veg=10V |30 -
Ilc =10 mA Veg= 10V |50 -
lc =30mA Vee= 10V |40 250 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency lc =20mA V=20V |50 200 [MHz
f =20 MHz
Cceo Collector-base le=0 Veg= 20V 35 pF
capacitance f=1MHz
Cego Emitter-base Ilc =0 Vegg= 0.5V 45 pF
capacitance f=1MHz
ton “Turn-on time lc =50mA  Ig;=10mA 100 ns
Vee= 100V
tots Turn-off time lc=50mA Ig;=-lg,=-10mA 400 ns
Vcc: 100V

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

PRELIMINARY DATA

HIGH VOLTAGE AMPLIFIER

The BSS 72S is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed for high voltage amplifier and switching applications at current levels from 100 A
to 100 mA. The complementary PNP type is the BSS 758S.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage 200 \%
Vceo Collector-emitter voltage 200 \Y
Vego Emitter-base voltage 6 \
le Collector current 200 mA
™ Base current 50 mA
Piot * Total device dissipation at Tymp < 25°C 0.5 w

at Tease < 25°C 2.5 w
Ty, T;  Storage and junction temperature -65 to 200 °C
MECHANICAL DATA

Dimensions in mm

Collector connected to case

4

&
&

(sim. to TO-18)

6/81
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THERMAL DATA

Thermal resistance junction-case

max 70

°C/W

ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
Collector cutoff Veg= 150V 50| nA
current (Ig=0)
Collector cutoff Vce= 160V 500| nA
current (Ig=0)
Emitter cutoff Vge= 5V 50| nA
current (Ic=0)
Vier)ceo Collector-base lc =100 LA 200 \
breakdown voltage
(lg =0)
Vsryceo  Collector-emitter Ic = 10 mA 200 \%
breakdown voltage
(IB: 0)
V(BR)EBO Emitter-base IE =100 HA 6 \Y
breakdown voltage
(|c= 0)
Collector-emitter lc =10 mA g =1 03| V
saturation voitage ic =30 mA ig =3 mA G4 V
lc =50 mA | 5mA 05( V
Base-emitter lc =10 mA Ilg =1mA 08{ V
saturation voltage lc =30 mA s =3mA 09| Vv
lc =50 mA lg =5mA 1V
DC current gain lc= 1TmA Vee=10V |30 —
lc =10mA  Vee=10V |50 -
le =30mA V=10V |40 250 —




ELECTRICAL CHARACTERISTICS (continued)

Vee= 100V

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency lc =20 mA Vece=20V |50 200| MHz
f=20 MHz
Cceo Collector-base le =0 Veg= 20V 3.5 pF
capacitance f=1MHz
Ceso Emitter-base Ilc =0 Vegg= 0.5V 45 pF
capacitance f=1MHz
ton Turn-on time lc =50 mA lg1= 10 mA 100 ns
Vee= 100V
Tott Turn-off time Ic=50mA Ig;=-lg>=-10mA 400 ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

PRELIMINARY DATA

HIGH VOLTAGE AMPLIFIER

The BSS 74S is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case. It is
designed for high voltage amplifier and switching applications at current levels from 100 n A
to 100 mA. The complementary NPN type is the BSS 71S.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage -200 \%
Vceo Collector-emitter voltage -200 \Y
Vego Emitter-base voltage -6 \
e Collector current -100 mA
Ig Base current -50 mA
Piot Total device dissipation at T < 25°C 0.5 w

at Tease <25°C 25 w
Tag. T;  Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

- Collector connected to case

53M R

S

T

$049™*

BL9T

PO18-A

(sim. to TO-18)

6/81
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THERMAL DATA

Ritn j-case Thermal resistance junction-case max 70 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff Veg= -150V -50| nA
current (Ig=0)
lceo Collector cutoff Vee= -150V -500| nA
current (Ig = 0)
lego Emitter cutoff Vge=5bV -50| nA
current (Ic = 0)
Visr)ceo Collector-base lc =-100 A -200 \Y
breakdown voltage
(lg =0)
Vigr)ceo - Collector-emitter lc =-2mA -200 Vv
breakdown voltage
(lg=0)
Visrieso Emitter-base le =-100 LA -6 \
breakdown voltage
“C: 0)
Veggsaty - Collector-emitter lc=-10mA Ig=-1mA -0.3| V
saturation voltage lc =-30mA Ig=-3mA -04| V
lc =-60mA Ig=-5mA -0.5| V
Veeat), Base-emitter lc=-10mA Ig=-1mA -0.8| V
saturation voltage lc =-30mA Ig=-3mA -09| Vv
lc =-50mA Ig =-5mA -1V
heg ™ DC current gain le =-100 MA Ve=-1V |20 -
le =-1mA Vee=-10V |30 .
lce =-10mA  Vee=-10V |50 -
lc =-30mA Veeg=-10V |35 150 —
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ELECTRICAL CHARACTERISTICS (continued)

L

Vee=-100V

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency ic =-20mA Ve=-20V |50 200| MHz
f=20 MHz
Cceo Collector-base le =0 Veg= -20V 3.6 pF
capacitance f=1MHz
Cego Emitter-base lc=0 Vgg=-0.5V 45 pF
capacitance f=1MHz
ton Turn-on time lc =-50mA Ig;=-10mA 100 ns
Vee=-100V
toff Turn-off time 1c=-50mA lg;=-lg>=-10mA 400 ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

PRELIMINARY DATA

HIGH VOLTAGE AMPLIFIER

The BSS 75S is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case. It is
designed for high voltage amplifier and switching applications at current levels from 100 A
to 100 mA. The complementary NPN type is the BSS 72S.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage -200 Vv
Vceo Collector-emitter voltage -200 Vv
Veso Emitter-base voltage -6 \Y
lc Collector current -100 mA
Ig Base current -60 mA
Piot Total device dissipation at T, <25°C 0.5 w

at Teaee < 25°C 2.5 w
Ty, T;  Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

_ Collector connected to case

. moTom

6/81
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THERMAL DATA

Rtn j<case Thermal resistance junction-case max 70 °C/W

ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)

" Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg= -150V -50( nA
current (Ig=0)
lceo Collector cutoff Vce=-150V -500| nA
current (Ig = 0)
lego Emitter cutoff current | Vgge=5V -50| nA
“c =0)
Visrycso Collector-emitter lc =-100 uA -200 \Y
saturation voltage
(lg =0)
Vigr)ceo * Collector-emitter Ic =-2mA -200 \Y
breakdown voltage
(lg=0)
V(BR)EBO Emitter-base IE =-100 IJ.A -6 \%
breakdown voltage
“c= 0)
Vcegaty * Collector-emitter lc=-10mA Ig=-1mA -03| V
saturation voitage ic =-30mA g =-3mA -04| V
lc =-60mA Ig =-5mA -0.5| V
Veeat)© Base-emitter lc=-10mA Ig=-1mA -0.8| V
saturation voltage Ic=-30mA g =-3mA -09| V
lc=-50mA Ig=-5mA -1l V
heg* DC current gain lc=-1TmA  Vce=-10V (30 -
lc =-10mA Vce=-10V |50 -
lc =-30mA Vce=-10V |40 250 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency lc =-20mA Vceg=-20V |50 200|{ MHz
f=20 MHz
Cceo Collector-base lge=0 Veg= -20V 3.5 pF
(_:apacitance f=1MHz
Ceso Emitter-base le =0 Veg=-0.5V 45 pF
capacitance f=3 MHz
t., Turn-on time lc =-50mA Ig;=-10mA 100 ns
Vee=-100V
tofs Turn-off time lc =-50mAlg; =-lg,=-10mA 400 ns
Vee=-100V

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

MEDIUM POWER AMPLIFIERS

The BSV 15 and BSV 16 are silicon planar epitaxial PNP transistors in Jedec TO-39 metal
case, intended for use in medium power general industrial applications.

ABSOLUTE MAXIMUM RATINGS

BSV15 ’ BSV16

Vces  Collector-emitter voltage (Vgg = 0)
Vceo  Collector-emitter voltage (1g = 0)
Vego  Emitter-base voltage (Ic = 0)

le Collector current
g Base current
Piot Total power dissipation at T, < 25°C

Tsg. T; Storage and junction temperature

-40 V I -60 V
-0V | -60V
5V
1A
-02A
5W
-65 to 200 °C

MECHANICAL DATA

Colleétor connected to case

G 5max

, .L..

é94max
. ¢8‘5max .

181
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Dimensions in mm

(sim. t0 TO-39)
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THERMAL DATA

Rth j-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

35
200

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,np = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
Ices Collector cutoff
current (Vgg = 0) for BSV 15
Vce = -40V -0.1| A
Vce =-40V T, =150°C -560( MA
forBSV16
Veg = -60V -0.1| MA
Veg =60V Tymp = 150°C -60| MA
lcex Collector cutoff
current (Vgg = 0.2 V) | for BSV 15
Vce =-40V  T,mp = 100°C -50( uA
for BSV 16
Vcg =-60V  T,mp = 100°C -50| A
leso Emitter cutoff current | Vgg = -4V -50( nA
(Ic =0)
Vir)ces Collector-emitter
breakdown voltage lc =-10 uA
(Vee = 0) forBSV 15 (-40 v
for BSV 16 -60 Vv
Vceosus)© Collector-emitter
: sustaining voltage lc =-10mA
Ig =0 for BSV 15 -40 \Y
for BSV 16 -60 Vv
V(BR)EBO Emitter-base
breakdown voltage lg =-10 uA -5 \Y
(ic =0)
VeE (saty Collector-emitter
saturation voltage Ilc =-500 mA Ig =-25 mA |-0.256 -1 Vv
Vee Base-emitter voltage |[lc =-100mA Vcg =-1V -11 Vv
lc =-500 mA Vceg =-1V |-0.7 -0.85 -1.4| V
h DC current gain lc =-0.1mA Vece =-1V
e c Gr. 6 15 44 -
Gr. 10 20 75 -
Gr. 16 30 120 -
'C =-100 mA VCE =-1V
Gr. 6 40 63 100| —
Gr. 10 63 100 160| —
Gr. 16 100 160 250| —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain lc=-600 mA  Vce=-1V
Gr. 6 20 40 —
Gr. 10 25 55 —
Gr. 16 35 85 —
hee Small signal current Ic=-1mA Veg= -5V
gain f=1kHz 20 —
fr Transition frequency lc=-50 mA Vee=-1V i
f=20 MHz 50 MHz
Cego Emitter-base Ic=0 Veg=-0.5V
capacitance f=1MHz 180 pF
Cceo Collector-base le=0 Vep=-10V
capacitance f=1MHz 20 30| pF
tg ** Storage time lc=-100mA  Vc=-20V
lg1=-1g>=-bmA 500( ns
ty ** Fall time Ic=-100mA Vcc=-20V
lg1=-lgs=-5mA 150| ns
ton ** Turn-on time Ic=-100mA V¢c=-20V
Ig1=-5mA 500| ns
¥ Pulsed: pulse duration =300 us, duty cycle = 1% ** See test circuit.
s 6-1863
afe operating areas -1 Y T < <
C s [TcMAX- T NAAN AN
(A) . ] N \
i | NS ~N
‘ EESERNN\N\VEA
I 1 \\\ \ 0.Ims
| i “ DC\\\
2 [%REPETITIVE PULSE \ U

OPERATION

\ L\O.Sms

DUTY CYCILE =1%
1

Tms
8 - t 2ms
] ; ] Sms |
. |
Tamb=50°C
! BSV 15>
BSV16
‘0-2
2 4 6 8 2 4 6 8
1 10 -V (v)
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150

100

50

“VBE (sat)
)

0.5

DC current gain

G-1866
|
[ 11
Veg =1V
- BSVI5-
H esm-:i"
Pa
B5V15-10] ||
BSV6-10)
[ 1] [
. MHHesvis-6 NI
BSV16-6 H1
2 4 68 2 4 2 4 6 4 b
-1 -
0 1 10 Ic(mA)
Base-emitter saturation voltage
G-1865
heg=10
|
—]
— T
et
T
2 4 [ 3N ] ) 6 8 4 L3N )
1 0 10?2 -lc(mA)

“VeE(sat)
(v)

0.5

(MHz)

75

S0

25

Collector-emitter saturation voltage

G-1864
hFE'o
7
/
2 4 68 2 4 6 8 2 4 68
1 0 10? -1.(mA)
c
Transition frequency
G-1867
7
[
VCE=-IOV
t=35MHz
>
N
2 4 [ 3N 2 ) LN ] 2 4 60
1 0 0? “1¢(ma)
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Test circuit for tg, tf and to,

———————0+5V (Vgg)
—ZOV(VCC)
2000
~"®|
LT °
-1v—
S-4619
PULSE GENERATOR: TO OSCILLOSCOPE:
tp>10us t, <15 ns
t, <15 ns Z\n =100 KQ
ty <156 ns
Z, = 509
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EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCHES

The BSX 19 and BSX 20 are silicon planar epitaxial NPN transistors in Jedec TO-18 metal
case. They are primarily intended for very high speed saturated switching applications.

ABSOLUTE MAXIMUM RATINGS

Vceo
Vces
Vceo
VeBo
lem
P':ot

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I¢c = 0)

Collector peak current (t = 10 us)

Totai power dissipation at Ty <~ 25°C
at Tease < 25°C

Storage and junction temperature

0.36
1.2
-65 to 200

o
[¢)]
OsSsSr<<<<

MECHANICAL DATA

Collector connected to case

6/81

x

53mas 277 e

S g

1 BE=

PO1B-A

g0

186

Dimensions in mm
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max 146 °C/W
Rin jamp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leBo Collector cutoff Veg= 20V 0.4 pA
current (Ig =0) Veg= 20V Tamp= 150°C 30| MA |
lces Collector cutoff Vee= 15V Tamp= 5b°C 04| HA
current (Vgg=0) Vce= 40V 11 MA
lcex Collector cutoff Vee= 15V Tamp= 55°C 0.6| MA
current (Vgg= -3V)
lego Emitter cutoff Vegg= 4.5V 10 MA
current (I =0)
lgex Base cutoff current Vce= 15V Tamp= 55°C 0.6| MA
(Vge= -3V)
VceRr @us) - Collector-emitter c =10 mA 20 \Y
sustaining voltage
(RBE_ 1092)
Visr)ceo * Collector-emitter Ilc =10mA 15 \
breakdown voltage
(lg =0)
Vce gaty.  Collector-emitter Ic=10mA Ig=1mA 0.25| V
saturation voltage lc =100 mA Ig =10mA 06| V
for BSX 19
lc =10mA g = 0.6 mA 03| V
for BSX 20
lc =10mA 1z =03mA 03| V
Vge Base-emitter voltage lc =30 MA  Vg=20V
Tamp= 100°C 0.35 \Y
Veeat) Base-emitter Ic=10mA lg=1mA [0.7 0.85| V
saturation voltage lc =100mA Ig =10mA 15| V
heg* DC current gain for BSX 19
lce =10mA V=1V 20 60| —
lc =100 mA V=2V 10 -
'c:10mA VCE_1V
Tamb: ~55°C 10 —_
for BSX 20
lc =10mA V=1V 40 120 | —
lc =100 mA V=2V 20 -
lc =10mA V=1V
Tamp= -55°C 20 —

187



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency le =10mA V=10V
for BSX 19 400 500 MHz
for BSX 20 500 600 MHz
Ceso Emitter-base le=0 Veg= 1V 45| pF
capacitance
Ccso Collector-base lg =0 Veg=5V 4| pF
capacitance
tg** Storage time lc =10mA V=10V
Ig1=-lg>= 10 mA
for BSX 19 5 10| ns
for BSX 20 6 13| ns
ton Turn-on time le =10mA V=3V
lg1=3 mA 12| ns
lc =100 mA V=6V
Ig; =40 mA 7| ns
totf Turn-off time lce =10mA V=3V
lg1=3 mA lgo=-1.5mA
for BSX 19 15| ns
for BSX 20 18] ns
lc =100 A V=6V
lggp=40mA Ig,=-20mA
for BSX 19 18| ns
for BSX 20 21| ns
* Pulsed: pulse duration = 300 us, duty cycle = 1% ** Set test circuit.
Collector-emitter saturation voltage Base-emitter saturation voltage
G-1949 G-1950
Vee(sat) VBE (sat) I
) W) !
05 heg= |
hFE =10 T
1.2 +-
04 ~
1 L
03 08 AN N =100 mA ||
N ‘// lc=)00mA N - R
- 06 TN soma
02 50 mA . 1 I
L—t""T0mA oa 10 mA
01 —
02
0 0
-100 -50 0 50 100 150 T, o) -100 50 0 50 100 150 200 Tj (*c)
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DC current gain

G-1945

3
8 V, v
CE" anil BSX20
L~ N
60 » X
P
40
BSX19
N N
20 1 - >
[
0
2 2 3 6 2 & 6 8
10°! XC (mA)
DC current gain (for BSX 20 only)
G-1948
hFE
250
VCE =1V
200
/1
150 Va
lft
100
’ /ﬁml\
-
50 —
: — 100mA
o l
-50 50 100 150 Tj (*c)

80

60

40

20

(MHz)

600

400

200

DC current gain (for BSX_ 19 only)

G-1947
VCE =1V
/
P’
[ Aic=0mA
_
/
— S0mA
55 LT 100 mA
-+
-50 50 100 150 T (0)
Transition frequency
G-1946
VCE=1OV
BSX20
BSX19
/
~—
'\
[ ~
/7
10 20 30 w0 1(ma)
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Test circuit for tg

PULSE GENERATOR

ViN tr<1ns

SOURCE IMPEDANCE =500
PW =< 300ns

DC < 2%

©

o3

830 N

0.JuF | 500 0

0.1 uF

1kn Vour
Y

TO OSCILLOSCOPE
Z,y=500
te< 1ns

+BV=———""34_10% Pulse waveform
0 ~ 1 \at point ‘A"
=4V ———

56N 500N
l §2.3nF
10 uF
+ 0
1Mv
S- 4614 e
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EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The BSX 26 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed for switching applications up to 500mA.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (Ig = 0) 40 \Y
Vees Collector-emitter voltage (Vgg = 0) 40 \%
Vceo Collector-emitter voltage (lg = 0) 15 \%
EBO Emitter-base voltage (I = 0) 4 Vv
le Collector current 500 mA
Piot Total power dissipation at Ty, < 25°C 0.36 w
at Teaee < 25°C 1.2 w
at Teaee < 100° C 0.68 w
Tgq. T;  Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
gy« qpgmn B
’-—T———.——‘]?f
x Fx =}
== |
o5
T ==
St ’ PO18-A
(sim. to TO-18)
6/81
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THERMAL DATA

Rth j—case Thermal resistance junction-case max 146 °C/W
Rth j—amb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) Veg =20V 05| A
Veg =20V Tamp=85°C 15| uA
Vigr)ceo Collector-base
breakdown voltage Ic = 100uA 40 \%
(le =0)
Vigr)ces Collector-emitter
breakdown voltage Ilc = 100uA 40 \%
(Vge = 0)
Vigr)ceo . Collector-emitter
breakdown voltage Ilc = 10mA 15 \
(g =0)
V(gr)eso Emitter-base
breakdown voltage le = 100uA 4 \
“c =0)
Veesaty *  Collector-emitter
saturation voltage lc = 30mA lg = 3mA 0.16 0.18| V
lc = 100mA lg = 10mA 0.18 0.28| V
lc = 300mA Ig = 30mA 039 05| V
lc = 30mA lg = 3mA
Tomp = 85°C 0.18 03| V
Vge(saty* Base-emitter
saturation voltage lc = 30mA lg = 3mA |0.75 0.82 0.95| V
lc = 100mA lg = 10mA 097 12| V
lc =300mA I =30mA 13 17| Vv
hee ™ DC current gain lc = 30mA Vce = 0.4V (30 60 120| —
lc =100mA Vg =05V|25 55 -
lc = 300mA Vee =1V |15 -




ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency |lc = 30mA Vee = 10V
f=100MHz 350 550 MHz
Cego Emitter-base
capacitance lc =0 Vgg = 0.5V
f=1MHz 6.5 8| pF
Cceo Collector-base
capacitance le =0 Veg =5V
f=1MHz 3.3 5| pF
tg Storage time lc = 10mA Vee =10V
lg; = -lg2 = 10mA 8 18| ns
ton * Turn-on time Ic = 300mA Vce =15V
Ig1 = 30mA 9 15| ns
toff Turn-off time Ic = 300mA Vee = 15V
lg; = -lg2 = 30mA 15 25| ns

*Pulsed: pulse duration = 300us, duty cycle = 1%

** See test circuit.

DC current gain

Collector - emitter saturation voltage

G - 307

/

J
/

&,
NE
N

AY

\2
\
DN &

G- 307
e[ T \ CEtsat)
} L | (v) -
vCE:S»VE \ | Ig=10lg
80 %H‘“ g [ as
| s N |
<251 ! [
I |
60 P’ T T 06
]-"’y/ i
v gl
40 N Q4
\
1
20 1 a2
0 l‘ il L | 0 | |
1 10 102 Ic (mA) 10

6
Ic (mA)
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VBE(sat)
(4]

12

0.8

04

Vee
W’
6

o

107!

Base - emitter saturation voltage

e

Contours of constant transition

7!

g

AT

C
(pF)

10

(ns)

30
25

20

Emitter - base and collector - base

G -3

I~

T

[g)
O

4

Switching characteristics

A\

\//

6
I¢ (mA)

68
VR (V)

-3079.




Test circuit for ton, tos

0.1 uF

IS

VIN
500
S- 4620
PULSE GENERATOR: TO OSCILLOSCOPE:
t, t; < 1.0ns t,<1.0ns
PW > 240 ns Zin ~ 100 kQ2
Z/n = 502
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EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The BSX 28 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal-case. It is
designed specifically for high speed saturated switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vces
Vceo
Veso
Ic
Ptot

Tetg. Tj

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at T, < 25°C
at Tease < 25°C
at Tease < 100°C

Storage and junction temperature

30

30

12

45

500

0.36

1.2

0.68

-65 to 200

[}

oEEEi<<<<

MECHANICAL DATA

Collector connected to case

6/81

Dimensions in mm

5. max 1 2~7min %,

497

5

196

PoiB-a

 (sim. to TO-18)



THERMAL DATA

Rth j—case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

146
486

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tamp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
| ces Collector cutoff
current (Vgg =0) Ve =20V 0.4| uA
Vce =20V Tamp = 85°C 10| HA
Vier)ceso Collector-base
breakdown voltage lc = 10uA 30 \Y
“E =0)
Visrjces Collector-emitter
breakdown voltage lc = 101A 30 Y
(Vge =0)
Visr)ceo - Collector-emitte:
breakdown voltage Ic = 10mA 12 \%
“R =0)
Vigryeso Emitter-base
breakdown voltage lg = 100uA 45 \%
(lc =0)
Vceaty  Collector-emitter
saturation voltage lc = 10mA Ig = TmA 0.15 02| V
Ilc = 30mA lg = 3mA 0.18 0.25| V
lc =100mA  Ig =10mA 03 05| Vv
lc = 10mA lg = 1TmA
Tamp = 85°C 0.17 03| V
VgE(sat) Base-emitter
saturation voltage lc = 10mA lg = 1TmA |0.72 0.8 087| V
lc = 30mA lg = 3mA 09 1.15} V
lc = 100mA Ig = 10mA 1.1 16| V
hee © DC current gain lc = 10mA Vee=0.35v|{30 70 120| —
lc = 30mA Vee=04V |25 70 —
Ic = 100mA Veeg=1V |12 50 —
fr Transition frequency |lc = 20mA Vee= 10V
f=100MHz 400 650 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ccso Collector-base
capacitance le=0 Veg =5V
f=1MHz 23 4| pF
ts Storage time lc=10mA Vee = 10V
Ig; = -lg,= 10 mA 6.5 13| ns
ton Turn-on time lc =30mA Vee = 2V
lg; =3mA 9 15| ns
Tots Turn-off time lc =30mA Vee = 2V
lBl = _IBZ =3mA 13 20 ns
*Pulsed: pulse duration = 300us, duty cycle = 1%

DC current gain

Collector - emitter saturation voltage

G - 3092 G -3093
TTI T il
Ly Yegteats
[ [T T
» Ic=10Ig
'!
80 4
o, " Al
‘V . ]
60 .“«} v
1 /1 \
/ 1 =
8
vy
40 y
/ \ ‘
V
20 ™ )Sﬁ
2 L Tamb=85°C
" Aﬁu,
1111
[} 2 4 6 468 8
102 107 102 Ic(mA) 107 1 10 102 Ic (mA)

198



Base - emitter saturation voltage

G- 309
Veesat[ | TTTIT] i
™ | ic=101g
16 !
/\/
v 7,
7
7
i /:f"
[+ L] .mbtﬁ G ”
et "
_4,_—1-&1
s 3
04
0 "
2 4 68 2 4 68 2 4 68 2 4L 68
10! 1 1 0 Icma)

Contours of constant transition

frequency
G- 3096
Vces =
po e o= 5%
o
2
10, T
N
) : =
A |
4 ‘ I,
4 550 y
1, =X
6 i Y (L4502
‘ S50
N ol
2 250
-1
‘0 2 4 6 8 2 4 6 8 2 2 4 6 8
1 10 10 I¢ (mA)

Emitter - base and collector - base
capacitances

G -3095
C
ST ] il
N
o' A 1
N
3 3 \‘\
%80 Irz0 N
“‘n-
pi Y
2
|
. N
|
1 T
0 4 & 6 2 L 6
10- 1 10 VRV
Switching characteristics
G-3097
T T 1T
(ns)® \\ Vee = 3V H
« A\ Ic =10lgg=-101g7 {{]
4
’ )
N \ tr
10
8 .
AN L7
l
¢ ™ 1%
. P ;
— N s, |
‘ N7
: N —H
| \4\
V |
|
2 4 6 & 2 4 6 8 2 4 6 8
1 10 102 Ic (mA)
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EPITAXIAL PLANAR PNP

SWITCH AND RF AMPLIFIER

The BSX 29 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case. It is
designed for saturated and nonsaturated switching circuits requiring up to 200 mA of collec-
tor current.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) -12 Y
Vces Collector-emitter voltage (Vgg = 0) -12 Vv
Vceo Collector-emitter voltage (Ig = 0) -12 \Y
VeBoO Emitter-base voltage (Ic = 0) -4 \%
le Collector current -200  mA
Piot Total power dissipation at T,mp < 25°C 0.36 w

atTeaee < 25°C 1.2 w
Tag, T;  Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6/81

53mar R’y

e

o s |

PO18- A

$5.872%
$ 497

200

| pokg=

-

_ (sim. to TO-18)



THERMAL DATA

Rinj-case Thermal resistance junction - case
Rth j-amp T hermal resistance junction - ambient

max
max

1

46

486

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) Ve = -6V -80| nA
Ve = -6V Tamp=85°C -5 MA
Vsr)ceo Collector-base
breakdown voltage lc = -10uA -12 \Y
(lg =0)
Vigr)ces Collector-emitter
breakdown voltage e = -10uA -12 \%
(Vge = 0)
Visr)ceo  Collector-emitter
breakdown voltage lc =-10mA -12 \
“B = 0)
Visryeso Emitter-base
breakdown voltage lg = -100uA -4 A
(Ic =0)
Veeat)© Collector-emitter
saturation voltage lc = -10mA  Ig = -1TmA -0.07 -015| V
lc = -30mA g = -3mA -0.1 -0.2| V
lc =-100mA |5 =-10mA -0.25 -0.5| Vv
lc = -30mA |z = -3mA
Tamp = 85°C -0.15 -04| V
Vgeay Base-emitter
saturation voltage lc = -10mA lg = -1mA|-0.75 -0.95| Vv
lc = -30mA Iz = -3mA|-0.80 -1V
lc =-100mA 1g =-10mA -14 17| V
hee ™ DC current gain Ic = -10mA  Vg=-0.3V |25 50 -
lc = -30mA  Vceg=-0.5V |30 60 120 —
le =-100mA  Vceg=-1V |20 40 -
fr Transition frequency | lc = -30mA Veg=-10V
= 100MHz 400 700 MHz
Cego Emitter-base le = Veg=-0.5V
capacitance f= 1MHz 38 6| pF
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cceo Collector-base
capacitance le = Veg=-5V
f=1MHz 33 6| pF
ton** Turn-on time :c = -30mA Ve =-2V
s1=-1.5mA 25 60| ns
tort™ " Turn-off time Ic = -30mA Vee= 2V
lg1 = -lgz =-1.5mA 35 90| ns

* Pulsed: pulse duration = 300us, duty cycle = 1%

** See test circuit

DC current gain

Collector - emitter saturation voltage

6-3100 &3
heg| I ’ H ~Veesat I
Ivv T v': I (V) 6:—:!(::-'0‘3
ICE="3
4
105 q /
o N ! q
%0 m Y/
Tamb=85° 9 \ /
Tamb= 85°C /
1 amb LA
75 y 10-‘3 - nii
V1 b 25°C
60 BTN il
/ /v"ﬂ \
45 )= “
Pl
30 - m
15 m
2|
0 2 468 2 468 2 468 468 o N P 0 o A)
o 1 10 07 -Ic (mA) 10 1 10 ~lelm
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Base - emitter saturation voltage

Emitter - base and collector - base
capacitances

G -3102 G-3103
“Vegan)[ ' T TTITM T c 203,
W | -le=toly (eF)
—
! R
16 # A 4 Cego lg=0
/ ™
Y ' I l \\\
12 I ; 3 Cepo Ic =0 \\\ N
Tamb = 25°C <’
08 - - B5°C 2
-
/P"J"_j 7
L
04 1
1l
° 2 4 68 2 4 68 4 68 2 468 0 - 4 4 6
10 1 0 107 -I¢ (mA) 10 ! -WR(V)
Contours of constant transition Switching characteristics
- frequency
G - 3104 G - 3105
-Veg ! X I 7100 T t g Y o
8 MHz 1] T 1
w . 650 i (o) T¢ =-201gy=20I52
¢ 4 Vees-2V HH
3
N I 2
550
2 \ - / 102 N
\ / A
s N
\ 1/ :
1 —X- y 4
e \ y 2 M .
. 400 P N
10 ol te
4 L]
s t
{1300 . 4
2
2
107! 1
2 4 6 8 2 6 8 5 2 4 68 2 4 6 8 2 4 68 2 4 68
1 0 ° -lg(mA) 1 10 10? -1c(mA)
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Test circuit for to,,, tos

VIN
PULSE GENERATOR: TO OSCILLOSCOPE:
t, < 1.0 ns ty <1.0ns
PW = 400 ns Zing = 100 k2

=iiN

Z =500

ton V= 3.0V, V|\=-7.0V
toff VBB= -4.0V, V|N= +6.0V
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EPITAXIAL PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

The BSX 32 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is
designed for high voltage, high current switching applications.

v

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 65 \
Veeo Collector-emitter voltage (Ig = 0) 40 \%
Vego Emitter-base voltage (Ic = 0) 6 \Y
le Collector current 1 A
Piot Total power dissipation at Tymp < 25°C 0.8 W

at Tease < 25°C 3.5 W
Tstg,» T;  Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6&“,?‘.“_.{.__1@__‘

[10.49m

@ é_‘max i

(sim. to T0~39), ' ;
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THERMAL DATA

Rth j—case Thermal resistance junction-case
Rth j-amp Thermal resistance junction-ambient

50
219

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leBo Collector cutoff
current (Ig = 0) Veg =50V 0.25 4| uA
V(sr)ceo Collector-base
breakdown voltage lc = 100uA 65 Y
(le =0)
Vigr)ceo " Collector-emitter
breakdown voltage lc = 10mA 40 \)
“B =0)
V(sr)eso Emitter-base
breakdown voltage lg = 100uA 6 \%
“c =0)
Vceat®  Collector-emitter
saturation voltage lc =100mA Ig = 10mA 0.17 0.25| V
lc =500mA Ig =50mA 036 05|V
lc =1A Ig =100mA 06 085( V
Vgeat)© Base-emitter
saturation voltage lc = 100mA lg = 10mA 0.8 09| Vv
lc =500mA lg = 50mA 15| V
lc =1A Ig =100mA 2\ V
hee* DC current gain lc = 10mA Veeg =1V |30 60 -
lc = 100mA Veeg =1V |60 90 150| —
lc =500mA Veeg =1V |25 60 -
lc =1A Vee =5V |20 60 -
Vee =1V Tamp=-55°C
lc =100mA| 30 45 -
lc =500mA| 15 35 -
fr Transition frequency | Ic =50mA Vee = 10V
= 100MHz 400 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ceso Emitter-base
capacitance lc = Veg = 0.5V
f = 1MHz 40 55| pF
Cceo Collector-base
capacitance lg=0 Veg = 10V
= 1MHz 6 10| pF
ton** Turn-on time lc =500mA V=30V
lg1= 50mA 22 35| ns
toss ** Turn-off time lc =500mA Ve =30V
lg; =-lgs = BOMA 40 60| ns

* Pulsed: pulse duration = 300us, duty cycle =1%
* % . .
See test circuit

DC current gain

Collector - emitter saturation voltage
G -3107 T G- 3108
h T
FE[ veg=tv vc%(,’)‘" Ic = 10lg
160 08
Tamb=125°C
!
120 06
.c M
T ~
80 {3 H
LA / ﬂ
Tamb=25°C / v
1T - 55°C NG N
" ot a2 — h2sec L LI 4/1/
40 = : 7
et =uill .:1/
0 3 3 o 46
1 10 102 I¢ (mA) 1 10 102 Ic (mA)
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Base - emitter saturation voltage

G - 3108
VBE(sat) o] [
el _ic=101g
12
/
. :
, 1 e
Tamb = =55 °C_o 4 A
—1 | A%
08 T s e _pe
3 1 L~
0.6 25°C 1
T
04 — [
02
|
0 2 4 68 2 4 6 8 2 4« 68
1 0 102 Ic(ma)

Test circuit for tg,, tosr

+9.7V
-j l— YN

S-4618

PULSE GENERATOR:
ty, tf < 1.0ns

PW =~ 1.0us
Z)N =500
DC < 2%

Collector - base capacitance

G -3

Ccao
(pF)

1g =0

T

AN

D S

TO GSCILLOSCOPE:
ty <1.0ns
ZNy = 100 k2

4

6
veg (V)
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EPITAXIAL PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

The BSX 33 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed
for high voltage and high current switching applications. It features useful current gain from
100uA to 500 mA and a low saturation voltage allowing switching operation at 1 A.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 85 \Y,
Veeo Collector-emitter voltage {lg = 0) 55 \Y
Veso Emitter-base voltage (Ic = 0) 7 \Y
lc Collector current 1 A
Piot Total power dissipation at Tymp =~ 25°C 0.5 W
at Tease < 25°C 1.8 w
Teqg, Tj Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
sy g §
S . g
PO1B-A
(sim. to TO-18)

6/81
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THERMAL DATA

Ritn j-case Thermal resistance junction-case max 97 °C/wW
Rtn j—amb Thermal resistance junction-ambient max 350 °C/W

ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (g = 0) Veg = 60V 10| nA
Veg = 60V Tamp =150°C 10| A
leso Emitter cutoff
current (Ic =0) Vgg =5V 10| nA
V@r)ceo Collector-base
breakdown voltage lc = 100uA 85 \Y
(lg =0)
Vigr)ceo © Collector-emitter
breakdown voltage lc =30 mA 55 \%
“B: 0)
V(BR)EBO Emitter-base
breakdown voltage lg = 100uA 7 \
(|c =0)
Vee(at) Collector-emitter
saturation voltage lc = 50mA lg = BmA 0.08 \Y
Ic = 150mA lg = 15mA 0.15 03| V
Ic =1A lg =0.1A 0.6 1MV
Vge(at) Base-emitter
saturation voltage lc = 50mA lg = BbmA 0.76 \
lc = 150mA Ig = 15mA 085 1.1 V
Ic =1A Ig =0.1A 1.2 16| V
hee* DC current gain Ilc = 100uA Vee =1V |20 50 -
lc= 50mA  Vce =1V |50 95 —
le = 150mA Vee =1V |40 80 -
lc = 500mA Vee =1V |20 45 -
hee Small signal
current gain lc =1TmA Vcg =5V
f = 1kHz 85 —
fr Transistion frequency [lc = 50mA Vee = 10V
f=20MHz 60 90 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ceso Emittgr—base
capacitance lc =0 Veg =0.5V
f=1MHz 50 80| pF
Cceo Coliegtor—base
capacitance lg = Veg = 10V
f=1MHz 12 20 | pF
hie Input impedance LC =1 1kl:-|1A Vce =5V ) .
= z Q
hye Reverse voltage
transfer ratio lc = 1TmA Vce =5V
f=1kHz 2.2x10™4 -
hoe Output admittance lc ——-1 '1<r'_r‘1A Vce =5V 8 s
= z M
ton Turn-on time lc = 150mA Vee =20V
lg;=7.5mA 120 200| ns
Toff Turn-off time Ic = 150mA Vee =20V
gy = -lga =7.5mA 350 800 | ns

*Pulsed: pulse duration = 300us, duty cycle = 1%

DC current gain

Collector-emitter saturation voltage

voltage
hFE T T TTTTI T T VCE(sa() T T TTT T &3
Veg =1V 8 ——HHH
T M ies0lg: m
T
160 | il . i
| Tamp=125°C Il u
| LTI 25'5
‘,A' \ 2 BRI
120 e ] 55
Y
25°C il \ 0 - s
e N : -55°C | i
80 T N N aai il
"J’ 55°C \ ‘ H—Ti25°C Il
- \
40 ol Benill \ I
—-—'"J‘" 2 m
O 10—2 3 4 3 8 8
4 68 2 4 68 2 4 68 2 468 -
1072 1 10 107 1¢(ma) w! 1 10 107 IcimA)
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Base - emitter saturation voltage

VBE(sat) T T T i
s Ic =101g
/
M v
09
il //"‘
Tamb = ~55°C,~1 ) /
Al LA
25°C y
o8 T 1A m
i 125°C
A
H
03 2 68 2 4 68 2 4 68 2 468
107! 1 10 102 Ic(mA)

Collector - base capacitance

-3116

CcBo
(pF)

T
Ig=0

40

30

20

10

20

30

40

Ve ™)

High frequency current gain

G~ 3115
hte I [
i
Vcg =10V N
. t =20 MHz / / \
7
f
/]
3
/|
2
/
1
0 2 4 6 4
1 10 Ic (mA)
Collector cutoff current
G-3an7
IcBo 8 P =
(nA) 8——1Vcp = 60V
J=
2
102, =
6
4 7
N /
._ pd
1w 8 =
6
4 Z_
2 ,/
1 pd
K =
2
107
% 50 75 100 125 Ty p(°C)




EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The BSX 39 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed for very fast switching applications up to 500 mA.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Ig = 0) 45 \
Vceo Collector-emitter voltage (Ig = 0) 20 \"
Vego Emitter-base voltage (I = 0) 5 \Y
le Collector current 500 mA
Piot Total power dissipation at T,mp < 25°C 0.36 w

at Teaee < 25°C 1.2 w

at Tcase < 100°C 068 W
Tsg, T; Storage and junction temperature -65 10200 ©°C

MECHANICAL DATA Dimensions in mm

~ Collector connected to case. .

L %2‘.7"‘"“ *

(sim. to TO-18)
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THERMAL DATA

Rih j-case Thermal resistance junction-case

Rin j-amb Thermal resistance junction-ambient

146
486

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,m, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vece =20V 0.1 MA
current (Vgg = 0) Veg =20V Tomp = 125°C 30| MA
V(BR) CcBO Collector-base break-
down voltage(lg= 0) lc = 100 A 45 \Y
Visriceo” Collec.-emitter break-
down voltage (Ig = 0) | Ic =10 mA 20 \
V(gr) eBo Emitter-base break- .
down voltage (Ic=0) | Ig =100 A 5 \Y
VcE gar). Collector-emitter lc =30mA Ig = 3mA 0.15 0.18 | V
saturation voltage lc = 100mA lg = 10mA 0.18 0.28 | V
le =300mA Ig = 30mA 039 05| V
lc = 30mA lg = 3mA
Tamp = 85°C 0.17 03] V
Vge (sat,* Base-emitter lc = 30mA lg= 3mA |0.75 0.8 095 | V
saturation voltage lc = 100mA lg = 10mA 0.9 1.2 V
' Ilc =300mA  Ig =30mA 1.1 17|V
heg ™ DC current gain lc= 30mA Vce=04V|40 60 120| —
lc = 100mA Vcg =05V |26 55 -
lc =300mA Vee =1V |16 40 -
lc = 30mA Vce =0.4V
Tamp = -55°C 12 -
fr Transition frequency | Ic = 30mA Vee =10V
=100 MHz 350 600 MHz
CEBQ Emitter-base IC =0 VEB =0.5V
capacitance f=1MHz 7 8| pF
CCBO Collector-base IE =0 VCB =5V
capacitance f=1MHz 4 5| pF
tg Storage time lc =10mA Vee= 10V
IBl ="|32 = 10mA 8 18 ns
ton** Turn - on time lc =300mA Ve =10V
lg; = 30mA 9 15| ns
toss ** Turn-off time Ic =300mA Vee = 10V
. 'Bl ="|32= 30mA 15 25 ns

* Pulsed: pulse duration = 300us, duty cycle = 1%
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Coliector - emitter saturation voltage

G- 3124
Vee(sat) T
(v) | |
I =10lg /
0.8
06 /l
0.4 [/
//
Tamb=125°C
4
02 He=
TS5
o 2 3 6 8 2 4 6 8
10 102 Ic (mA)
Switching characteristics
¢ G-3126
o Ig = 101gy=-101g7] | | |]
2 AN
20 N\
16 N
2 ANEAN
NCTY .
N
8 — —\‘\ s
" h 1
N o ——
4
Y9
0 2 4 6 8 2 4 6 8
10 10? Ig (mA)

Base - emitter saturatian voltage

G- 3125
VeE (sat) [ \
v) |
1c=101g
16
12
Tamb=-55°C /|
=
o8 -, gans /
’ LT fizsc
pm—
04
0 2 4 6 2 4
10 10? Ic (mA)
Switching characteristics
G- 3027
Iy
(ma)°
6
. /
A
\ tr=5ns / /
vyd
4
10 10 "s/ //
& Z
6
4 m:sﬁ
-
T
2
1
2 “ 6 8 2 ) 6 8
10 102 I¢ (mA)
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hFE

80

20

C
(pF)

DC current gain

G - 128
N
sV
e
Rl \
d \
25°Ci
f"‘
A AY
A
v _ssed
/‘,—Mi“' \\\
|
1
4 6 )
1 10 102 Ic (mA)

Emitter - base and collector - base

capacitances
G- 313
N
N U
€80 Ic=0
™
™
\\
N
e N\
Ceo | Ie= B
2 4 68 2 4 68 2 L 68
107! 1 10 VR(V)

High frequency current gain

-3129

he ]
|
Vcg = 10V
f =100 MHz
7
6
/ ‘!n,..‘
5
Pe
4
3
2
1
o 2 4 6 4 6 8
1 10 Ic (mA)
Collector cutoff current
G -3131
1
(i‘ EAS): Yeg =20V
4
2
s
6 A
‘ 7
/'
107 =
8 it
6 7
4 4 —
17
102
25 50 75 100 Tamb (°C)




Test circuit for ty,, toss

PULSE GENERATOR: TO OSCILLOSCOPE:
t, t; < 1.0ns t, <1.0ns
PW = 240 ns Z;ny = 100 KQ

ZiN =500
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EPITAXIAL PLANAR NPN

MEDIUM POWER AMPLIFIERS

The BSX 45 and BSX 46 are silicon planar epitaxial NPN transistors in Jedec TO-39 metal
case, intended for use in medium power general industrial applications.

ABSOLUTE MAXIMUM RATINGS BSX 45 I BSX 46
Vces  Collector-emitter voltage (Vgg = 0) 80V ’ 100 V
Vceo  Collector-emitter voltage (I1g = 0) 40V 60 V
Veso Emitter-base voltage (Ic = 0) 7V

lc Collector current 1A

Ig Base current 0.2A

Piot Total power dissipation at T < 25°C 5WwW

Tsq, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6672 12700

i

0.49m2%

(sim. to TO-39)
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THERMAL DATA

Rth j-case
Rtn j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
200

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce= 60V 30| nA
current (Vgg=0) Vee= 60V Tamp= 150°C 10 MA
lcex Collector cutoff Vece= 60V Tamp= 100°C 50| MA
current (Vgg= -0.2V)
lego Emitter cutoff Vegg= 5V 10| nA
current (Ic=0)
Vier)ces Collector-emitter lc =100 uA
breakdown voltage for BSX 45 80 \Y
(Vge=0) for BSX 46 100 \Y
Vier)ceo : Collector-emitter lc =30 mA
breakdown voltage for BSX 45 40 \%
(lg =0) for BSX 46 60 \
V(er)eso Emitter-base lg =100 HA 7 \%
breakdown voltage
(Ic=0)
VCE(saS Collector-emitter lce=1A Ig=0.1A 0.7 11 V
saturation voltage
Ve * Base-emitter voltage lc =0.1A Vee=1V 11 V
lc =0.5A Vee= 1V 0.75 15| V
lce =1A Vee=1V 1.3 21V
hee ™ DC current gain le =0.1 mA Vee= 1V
Gr. 6 10 28 -
Gr. 10 15 40 —
Gr. 16 25 90 -
lc =100mA Vee=1V
Gr. 6 40 63 100| —
Gr. 10 63 100 160| —
Gr. 16 100 160 250| —
IC = 500 mA VCE: 1V
Gr. 6 15 25 -
Gr. 10 25 40 -
Gr. 16 35 60 -
le =1A Vee=1V
Gr. 6 15 -
Gr. 10 20 -
_ Gr.18 30 =
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency lc =50mA  Vce=10V
=20 MHz 50 MHz
Cego Emitter-base lc =0 Veg= 0.5V
capacitance f =1MHz 80| pF
Cceo Collector-base lg = Veg= 10V
capacitance f =1MHz
for BSX 45 25| pF
for BSX 46 20| pF
NF Noise figure le =100 UA V=10V
Rg=1 kQ f=1kHz 3.5 dB
ton Turn-on time lc =100 MA V=20V
Ig1= 5B mMA 200 | ns
tog**  Turn-off time lc =100 MA V=20V
g1~ -lg2= b mA 850 | ns
* Pulsed: pulse duration = 300 us, duty cycle = 1% ** See test circuit.
Saf ) G-1868
afe operating areas < <
perating e 8| Ic MAX
C \VAN
(A) . N N\
i \L VY N
) ! NN N\
\\\ N 0.Ims
i \
| BN
2 L N 02ms|
%REPETITIVE PULSE ‘ \ N\
DUTY CYCLE=1%
10" \ 05ms|
ims
8 2ms
5ms
6
4
Tease =50°C
.
BSX45%
BSX46
1072
2 4 6 8 2 o 6 8
1 10 vCE(v)
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Vee (sat)

(v)

0.5

FE

200

100

Collector-emitter saturation voltage

6-1869
heg =10
/
/
P— L i bt
Lot
2 4 6 8 ? “ L3 ) 1 . (3 )
1 0 0? lc(mA)
DC current gain
G-1871
T T T T
RN LI T
f T T T B
I P | | i
RN |
T
|
|
|
-
L LATGR6] | TN
T
Pa
i GR.10
\[ Put E 28 \ \_ i
AT {6- N NI
AT NN
i X
| | ‘ m
L T l I
2 4 68 ? 4 68 ? 4 68 2 468
107 1 10 10? lc(rnA)

VBE (sat)
(v)

0.5

(MHz)

50
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Base-emitter saturation voltage

Transition frequency




Test circuit for to,, toff

-5V (Vgg)

r—-—Q"ZOV(VCC)

{]mn Lzoon

+11V—

il

S-4623
PULSE GENERATOR: TO OSCILLOSCOPE:
tp = 10 us t, <15 ns
t, <15ns Zyn = 100 K2
tg <15 ns
Zs =500
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EPITAXIAL PLANAR NPN

HIGH FREQUENCY, HIGH SPEED

The BSX 88A is a silicon planar epitaxial NPN transistor specially designed as high speed
saturated logic switch. It features 20 Volt. Vg, low saturation voltage and fast switching

times from 10 to 300 mA.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (lg = 0)

Vceo Collector-emitter voltage (Ig = 0)
Veso Emitter-base voltage (Ic = 0)

lc Collector current

Piot Total power dissipation at T,, < 25°C

at Teae < 25°C

Tqg. T;  Storage and junction temperature

40

20

5.5

500

0.36

1.2

-55 to +200

o

3
0OS=Er<<<

MECHANICAL DATA

Collector connected to case

6497

sane 12770

ey
i |
 ssremnsisn §
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PO1B-A

3

Dimensions in mm

(sim. to TO-18)
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THERMAL DATA

Rin jcase =~ Thermal resistance junction-case max 145 °C/W
th joamp Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 20V 03| LA
current (Vgg= 0)
Visr)ceo Collector-base Ic =100 uA 40 \Y
breakdown voltage
(le =0)
Vierjeso Emitter-base le = 100 KA 5.5 v
breakdown voltage
“c = 0)
Vigrjceo « Collector-emitter lc = 10 mA 20 \%
breakdown voltage
(ls =0)
Veegat©  Collector-emitter lc= 10mA Ig.= 1TmA 0.18| V
saturation voltage le =100mA Ig =10mA 039 V
Veeat)© Base-emitter lc= 10mA Ig= 1mA |0.72 0.77 08 V
saturation voltage lc =100mA Ig=10mA 12| V
hee* DC current gain lc =05mMA V=1V 15 30 -
le= 10mMA Vee=1V 30 50 -
lc =100mMA  Vce=1V 35 55 -
hse High frequency current | Iz = 30 mA Vee=10V (356 58 -
gain (f = 100 MHz)
Ccgo Collector-base lg=0 Veg=5bV 3 5| pF
capacitance f=1MHz
Ceso Emitter-base lc=0 Veg= 0.5V 7 8| pF
capacitance f=1MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
< Change storage time Ic = lg, = lg, = 10 MA 20| ns
costant

ton ¥ Turn on time le =10mA  Ig,=3mA 30| ns
Vge= -2V

tosf T Turn off time lc =10mA  Ig;=3mA 70| ns
Vge= -2V

* Pulsed: pulse duration = 300 us, duty cycle = 1%.

** See test circuit

DC pulse current gain vs. collector Collector saturation voltage vs. collec-
current tor current
heE S 4313 v 6-4509
Veg=5V By CElsat) 1c=101g
4. N Yott
& 5°C
LA
p% \ 0.6 '
- / /
60 i
e c 0t
el ' /
40 125°C
\N ///
v 25°C LA
» Lt -55°C — 0.2 1 L
20 e’ =
—1-s5°C
0
0 2 & 6 8 2 4
1 10 100 e (mA) 10 100 1. (ma)
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Base saturation voltage vs. collector High frequency current gain vs. collec-

current G-4510 tor current G-4511
VBE(sat) . m' T hie TT]
v c="'s f t =100MHz
olt : i
| /4 .
12— R //1 /,:El b
! / | 7 Neg =5V Y
I ¢ | 17 N
! — i
et | .
1 4
e -7 /
" i i /
0.6
‘ ‘ 2
0.4 [+ o S e
| | | v
0.2 |- - 1 -t
R |
Loy P
0 2 4 6 é 2 4 0
10 100 ]c(mA) 1 10 1 (mA)
Input and output capacitance vs. Switching times vs. collector current
reverse bias voltage
G-4512 G-450
c T t I
i c*0lgy =101,
(F) Ic=1g=0 ) IVepeav
8 24
NN
N~"’QO N
6 18
™N. \\ tr /
N 4
‘ 12 N NN /
C N
——— ____& N\ i te
™ e N
6 —T ‘\ Ny f" \\
2
t
'd\\ \";
HE=F
o | | 0 il
0.1 1 VR( V) 1 5 10 50 100 Ic(mA)
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Test circuit for tg,,, toff

PULSE GENERATOR

TO OSCILLOSCOPE

VNt <1ns Z)y=50n

SOURCE' IMPEDANCE =501 t < 1ns

PW < 300ns

DC < 2°h pF

I I |
+ + |-20vdc
+ 21Vdcl - .
— v VBB Vec=3vde iwvw
ton 0 IN T_ _ e tott
Vgg=-4Vdc ‘ 3 1 I /"5'0,/' VBB=+17Vdc
Vin=-21Vp-p pe! Vout Vin=-20Vp-p
. S- 4613 —alt o | e——
Test circuit for t,
"N
80 n  914F yka Vour
VIN 01uF | 500 0 “——{:}—@

PULSE GENERATOR 91 0 TO OSCILLOSCOPE
Vin tr<lns Z)y=50n
SOURCE IMPEDANCE =500 t< Ins
PW =< 300ns
DC < 2%

+ SV: 10% Pulse waveform
0 ;at point ‘A’
[ A—

|

S- 4614
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EPITAXIAL PLANAR NPN

HIGH-FREQUENCY SATURATED SWITCH

The BSX93 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed specifically for high-speed saturated switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 40 \Y
VcEs Collector-emitter voltage (Vgg= 0) 40 \%
Vceo Collector-emitter voltage (g = 0) 15 \Y
Veso Emitter-base voltage (Ic = 0) 5 Y
e Collector current 150 mA
lem Collector peak current (t = 10 us) 500 mA
Piot Total power dissipation at Ty < 25°C 0.36 w

at Tegse < 25°C 1 W
Tsg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6/81

sy g

[ ==

PO18-a

04!

_g5gm
¢ A.gml
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 175 °C/W
th jamb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (Ig = 0) Veg= 20V 0.2 MA
Veg= 20V Tamp= 150°C 70| uA
V@eryceo Collector-base
breakdown voltage lc= 10 A 40 \%
(lg =0)
Visr)ces © Collector-emitter
breakdown voltage lc = 10 A 40 \Y
(VBE: 0)
V(sRr)ceo * Collector-emitter
breakdown voltage Ilc =10mA 15 \%
(lIg =0)
Vr)eso Emitter-base
breakdown voltage lg = 10 pA 5 Vv
(Ic =0)
Vce@at)* Collector-emitter
saturation voltage lc=10mA Ig=1mA 0.16 0.2 V
Vge  Base-emittervoltage |lc =10mA Veg=1V 0.7 Vv
Vge(@t)” Base-emitter
saturation voltage lc=10mA Ig=1mA 0.72 0.75 0.85| V
heg ™ DC current gain lc= 10mA V=1V 40 80 120| —
le =100mA Vee=1V 20 70 -
lc= 10mA Vgg=1V
Tamp=-55°C 20 40 -
fr Transition frequency lc =10mA  Vce=10V
f =100 MHz 400 650 MHz




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance lc = Vegg= 0.5V
f =1MHz 3.8 6| pF
Cero Collector-base
capacitance le =0 Veg=5V
f =1MHz 2.5 4| pF
1 Storage time lc =10mA V=10V
Ig1= -lg2= 10 mA 6 13| ns
ton Turn-on time :c = 130 mA/-\ Vee= 3V 0 )
g1=3m 12| ns
torr . Turn-off time lc =10mA  Vce=3V
Ig1=3 mA lgo=-1.5mA 13 18| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
* * . .
See test circuit.

DC current gain Collector-emitter saturation voltage
G-3132 =
reel T T O veesat T
Veg = 1V T " o o |_Jic=101g
i i ‘
120 Tamp=125°C
| Lt i
il [3
100 \— ,‘ | ‘: | \ 0S5
A | i \ i
50 A 5c | |
it s 77
60 i et L L \ ////
afl T N\ P Tamb=isie 1T A
L | _55°C_ | Q2R .
4“0 f | ] i } NN | ’2“ ”L // ’/
i o IR LT N S° v
IR il i I N W ™~ S
20 e e T -
Dl LU Ll (0 ; -ssec \
IREHIRE o |
o IO T T o o LU il
2 4 6 2 4« 68 4« 68 2 4« 68
1072 107! 1 10 102 I¢(mA) 10-! 1 10 102 - Ic (mA)
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Base-emitter saturation voltage

(':-3\'“Y
vestsaof T TTTTT] il
$)] Ic=101g
ety
HIGEEi ' !
12 T 1
P i |
T §ii>g
! | A A
H Tamb=-55°C A
L , *kF,/ |
0.8 T 5 A
' ++ ' ] L
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o,sﬂw j { b
—— H—— i
04—t ! ] e
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- I L
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High frequency current gain

e . 63
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A/ =10V
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,—" !
6
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2
0 2 “« 6 8 2 5 8
1 10 I¢ (mA)

Emitter-base and collector-base capa-
citances
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c
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5
N emo I <0
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Test circuit for t,,, tof

PULSE GENERATOR
VlN’r < 1ns
SOURCE IMPEDANCE=500
PW = 300ns
DC < 2%

vgg=-3V
Vi =+ 15V

v,
o o

\, { Your

=290

2200

33KN '

1}
I 2.3nF 2.3nF

5nF | 5nF

0. uF

2 Your

on

5
I

Al

0.1 uF | 0JuF

+

VB%

+

VCC=3V

TO OSCILLOSCOPE
INPUT IMPEDANCE =501
1rs 1ns

ton ——

S-4622
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE AMPLIFIERS

The BSY 53 and BSY 54 are silicon pianar epitaxiai NPN transistors in Jedec TO-39 metal
case, intended for use in general purpose amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veeo
CEO
Vego
Ic
Ptot

Tstg, Tj

Collector-base voltage (lg= 0)

Collector-emitter voltage (Ig= 0)

Emitter-base voltage (Ig= 0)

Collector current

Total power dissipation at Tymp= 25°C
at Tease = 25°C

Storage and junction temperature

75

30

7

750

0.8

3

-65 to 200

3
OssP<<<

MECHANICAL DATA

_ Collector connected to case
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Dimensions in
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 58 °C/W
Rth j-ambp  Thermal resistance junction-ambient max 220 °C/W

ELECTRICAL CHARACTERISTICS (T.mp= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff current| Vcg= 60V 10| nA
(le=10) Vceg= 60V Tamp= 150°C 10| MA
lego Emitter cutoff current | Vgg= 5V 10| nA
(Ic=0)
Vce@at)* Collector-emitter Ic=150mA Ig=15mA 0.15 06| V
saturation-voltage Ic=500mA Ig=50mA 05 12|V
VBE(m)* Base-emitter saturation| Ic= 150 mA Ig=15mA 095 12| V
voltage
hee * DC current gain for BSY 53
Ic=0.1mA V=10V 20 40 -
lce=1mA Vce= 10V 50 -
lc=10mA V=10V 35 65 -
lc=150mA Vce= 10V 40 120 —
Ic=500mA Vce= 10V 20 35 -
for BSY 54

lc=0.01 mA Vee=10V |20 56 -
IC= 0.1 mA VCE= 10V 35 80 -

lc=1mA Vee= 10V 100 -
Ic=10mA V=10V 75 135 -
lc=150mA Vce= 10V 100 300 -
Ic=500mA V=10V 40 60 -

fr Transition frequency Ic=50mA  Vce=10V

f =50 MHz 100 MHz

Ccro Collector-base lge=0 Veg= 10V
capacitance f=1MHz 10 pF

Cego Emitter-base le= Veg= 0.5V
capacitance f=1MHz 23 pF

NF Noise figure 1c=03mA V=10V
: Rg= 1.6 ka f=30Hz to 15kHz 3 8| dB

* Pulsed: pulse duration = 300 us, duty cycle = 1%.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Nte Small signal current lc=1mA Vee= 10V
gain f=1kHz
for BSY 53 30 150| —
for BSY 54 50 250 —
hie Input admittance le=1mA Vee= 10V
f=1kHz
for BSY 53 0.8 45| ko
for BSY 54 1.6 9| ke
hye Reverse voltage ratio lc=1TmA Vee= 10V
f=1kHz 3-104| —
hoe Output admittance le=1mA Vee= 10V
f=1kHz -
for BSY 53 3.6 10| MS
for BSY 54 4.5 12.5| uS
DC normalized current gain DC normalized current gain
(for BSY 53 only) o0 (for BSY 54 only) .
- il G-3221
hee T T 3 |
LT (] y I |
Tamb =)50'C', f—N\\ Tamb =150°C
/ N N\
'8 100°C N e 4 N
V] — N / oose | | I\
‘/ /1 N ﬂ"' ™
1.2 v f Ve N 12 / o ~:~\
AT TN i AN
|1 0% R R Q| A L W ATING
L1 AT [11F25°C T | N v LA A11|-25°c
0.8 i I o8 A /1
T nall \ " o
bttt ] N /”" /”
04 il INORMALIZATION 04 =
A NORMALIZATION
heg=1atlc=150mA heg=latlc=150mA
Tamb=25°C Vg =10V Tamb =25°C Vg =10V m
'
o Ll 1 ] 1 T
10! ! 10 107 1c (mA) 0! 1 10 102 I¢ (mA)
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Collector-emitter saturation voltage NF vs. collector current

G- 32 6-3210
Vee(sat), NF
) (d8)
. g =15k
. 8 v‘;E =5 toiOV
At =0.03 to15kHzZ]
/ Tamb, = 25°C
2
/ ¢ /
o ol N /
N
8 N /
6 & N 3 Y
. NG A
Ic =10ig !
Tamb=25°C 2 |
: i }
-2
10 N PR 2 PR 0 2 4 6 27 4 68 2 4 68
10 102 Ig (mA) 107 07! ) Ic (mA)
Normalized h parameters Power rating chart
G- 3205 6-3206
N i T Prot %
= > (W)
. 4
\ N hoe 3
\ l N
N
! th | -case =58°C/W
\h\ hte L
L
1 - ,1 2
N
¢ NG Nre ‘\
6 \ l \
h,
hlie
¢ Vcg = 10V N
— f = 1kHz !
— Tamb=25°C N FIRth j-amb=220"CIW | N
2 - \
-
1 I~
‘o 2 4 6 8 2 4 6 8
10" 1 Ic (ma) 0 40 80 120 160 T (°C)
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE AMPLIFIERS

The BSY 55 and BSY 56 are silicon planar epitaxial NPN transistors in Jedec TO-39 metal
case, intended for use in high performance amplifier, oscillator and switching circuits.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo
Veso
Ic
Piot

Tstg . Tj

Collector-base voltage (lg= 0)

Collector-emitter voltage (Ig= 0)

Emitter-base voltage (Ig= 0)

Collector-current

Total power dissipation at Tmp= 25°C
at Teaee = 25°C

Storage and junction temperature

120

80

7

500 m

0.8

3

-65 to 200

OS=r<<<

(]

MECHANICAL DATA

Collector connected to case

6.6"77% 12700

$0.49m

g94mss ,
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PO05-8

Dimensions in mm

(sim. 10 T0-39)
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THERMAL DATA

Rt j-case  Thermal resistance junction-case max 58 °C/W
Rth j-ambp  Thermal resistance junction-ambient max 220 °C/W

ELECTRICAL CHARACTERISTICS (T.mp= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff current| Vog= 90V 10| nA
(le=0) | Veg= 90V Tamp= 150°C 10| A
lego Emitter cutoff current | Vgg= 5V 10| nA
(Ic=0)
Vcesaty* Collector-emitter lc=150mA Ig=15mA 02 06|V
saturation-voltage
Vge (saty* Base-emitter saturation| Ic= 150 mA Ig=15mA 1 1.3| V
voltage
hee * DC current gain for BSY 55
Ic=0.1mA V=10V 20 60 -
lc=1mA Vcee= 10V 60 -
lc=10mA  Vce= 10V 35 65 -
Ic=150mA Vceg= 10V 40 120| —
for BSY 56
Ic=0.1TmA V=10V 35 100 -
lc=1mA Vce= 10V 125 -
Ic=10mA  Vce=10V 75 180 -
Ic=150mA Vce= 10V 100 300 —
Ic=500mA Vce= 10V 35 -
fr Transition frequency Ic=50mA  Vce=10V
f =50 MHz 100 MHz
Cceo Collector-base lge=0 Veg= 10V
capacitance f=1MHz 10 pF
CeBo Emitter-base Ic=0 Veg= 0.5V
capacitance f=1MHz 23 pF
NF Noise figure c=03mA V=10V
¢= 1.6 ko f=30Hz to 16kHz 6 dB

* Pulsed: pulse duration = 300 us, duty cycle = 1%.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee Small signal current lc=1mA Vee= 10V
gain f=1kHz
for BSY 55 30 150 —
for BSY 56 60 250 —
hie Input impedance lc=1mA Vce= 10V
f=1kHz
for BSY 55 0.8 5| ko
for BSY 56 1.6 9| ko
hre Reverse voltage ratio lc=1mA Vee= 10V
f=1kHz 3-107% —
hoe QOutput admittance lc=1mA Vee= 10V
=1kHz
for BSY 55 2 7| MS
for BSY56 |3 10| uS
DC normalized current gain DC normalized current gain
(for BSY 55 only) A (for BSY 56 only) 632001
heg, T hee
s y [ [[]]
Tamb =150'c/ \N b/=r‘_ 50°C
1.6 1.6
) A g WY oo \.\
v / N 7 Q
12 g d C \ \ 12 4ny’ i 25{c \\V
- 25°CLA .
I// ! - >\ AY // I/ \\ \\
o r // LTIl -25°c AT \ \\ il o )-'" q W -25%¢ \\ \
7 \ : H 7 4 X\
--/ Lt /1/’/ /A/ / \
1" /W’ ",4 'd /ﬂ’ \\ \
04 A i NORMALIZATION i 04 i NORMALIZATION
heg=latlc=150mA Lt heg=1atlc =150mA
T,M,,szs-c Veg =0V Tamb=25C Vg =10V
0 L Hlﬂ | ° Pl
07! ! 10 0! I¢ (mA) 0! ! 10 107 1c (mA)
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Collector-emitter saturation voltage

v G - 3207
CEsat) i T T —TF
(v)
6 —t 4
1
4 1 ,
‘ 7
“
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107 =at
8
6
. I¢=101g
Tamb =25°C !
: E
102 l
2 o 6 L] 2 . 6 8
10 10? I¢ (mA)
Normalized h parameters
G- 3205
LI — H— T
H )| JF |
6 KR + % 1 .4
I
‘ \\\ hoe
NN J
2
NN hg
™R & T
1 T
8 N hre
6
. Nbhie
Vcg = 10V
—— f =1kHz Q
, L amb =25°C N
107! l
2 o 6 8 2 6 8
107 1 Ic (ma)

Base-emitter saturation voltage

-3208
Vee(sat) T
(v) [
|
1.2 . Va
-
1 P
,u/
pnt}
0.8 Lo
06
i |
H T¢ =101g
a4 — Tamb=25°C
a2
0 4
10 102 Ic (ma)
Power rating chart
6-3206
Prot I ir
(w)
3
N
N
th j-case =58°C/W
2
\\
AN
N
1
~ h j-amb=220°C/W [N
,; N
0 40 80 120 160 T (°C)
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EPITAXIAL PLANAR NPN

HIGH SPEED SATURATED SWITCH

The 2N708 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed
for very fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lg= 0) 40 \Y
Vceo Collector-emitter voltage (g = 0) 15 \Y,
Veso Emitter-base voltage (1= 0) 5 \Y
le Collector current 200 mA
Piot Total power dissipation at Tymp < 25°C 0.36 w

at Teaee <25°C 1.2 W
Tag, Tg Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

Eamax 1 2‘7 min,

POi8-a

I

~ (sim. 10 TO-18)

241 6/81



THERMAL DATA

Rin jcase Thermal resistance junction-case max 146 °C/W
Rih j-amb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff Veg= 20V 25| nA
current (Ig= 0) Veg= 20V Tamp=150°C 15| uA
Visr)ceo Collector-base lc =100 LA 40 Y
breakdown voltage
“E_
V(BR)CEO Collector-emltter le =10 mA 15 \Y
breakdown voltage
(lIg =0)
Visr)eso Emitter-base lg =10 LA 5 \Y
breakdown voltage
“C: 0)
lego Emitter cutoff Vegg= 4V 100| nA
current (Ic =0)
Vcegaty”  Collector- emitter lce =10mA =1mA 04 V
7 saturatlon voltage v
Vaesat)  Base-emitter Ilc =10 mA lg = 1mA 09| V
saturatlon voltage o
heg ™ DC current gain lc =05mA V=1V 15 -
! e =10mA Vee= 1V 30 120 —
| Tamp= -55°C
llc=1GmA Vee= 1V 15 -
hre High frequency e =10mA  Vcge=10V |3 -
current gain f=100 MHz
Cceo Collector-base le=0 Veg= 10V 6| pF
capacitance f=1MHz
s " Storage time le =10mA Vee= 10V 25| ns
IBI= -|32= 10 mA
ton Turn-on time lc =10mA V= 10V 40| ns
lg;= 3 mA
[tor  Turn-off time Ic=10mA  Vce= 10V 75| ns
IBI:3mA |52= -1 mA

“* Pulsed: pulse duration = 300 us, duty cycle -

1.
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EPITAXIAL PLANAR NPN

AMPLIFIERS AND SWITCHES

The 2N 718A and 2N 956 are silicon planar epitaxial NPN transistors in Jedec TO-18
metal case, intended for high-speed switching and amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Vceeo Collector-base voltage (lg = 0) 75 \
Vcer Collector-emitter voltage (Rgg < 1092) 50 \%
Vego Emitter-base voltage (1= 0) 7 Y
e Collector current 1 A
Piot Total power dissipation at Ty, < 25°C 0.5 w

at Tepe < 25°C 18 W
Tag, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

5 . pye

p19
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THERMAL DATA

Rth j-case  Thermal resistance junction-case max 97 °C/W
Rth j-amp  Thermal resistance junction-ambient max 350 °C/W

ELECTRICAL CHARACTERISTICS (T,.,,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg= 60V 10| nA
current (lg = 0) Veg= 60V Tamp= 150°C 10| MA
lego Emitter cutoff Vegg= 5V
current (1= 0) for 2N 718A 10{ nA
for 2N 956 5] nA
V(BR)CBO Collector-base 'C =100 IJA 75 \)
breakdown voltage
“E =0)
Visricer © Collector-emitter Ic =10 mA 50 \Y
breakdown voltage
(Rge < 109)
V(BR)EBO Emitter-base ,E =100 #A 7 \
breakdown voltage
“c =0)
Vcegaty: Collector-emitter Ilc =150 mA Ig =15 mA 024 15| V
saturation voltage
Ve at)©  Base-emitter lc =150 mA Ig =15 mA 1 13| V
caturation voltane
saturation voltage
hee * DC current gain for 2N 718A

Ic=0.1mA V=10V 20 -
lc=10mA Vee= 10V 35 -
Ic=150 mA Vce= 10V 40 120 —
Ic=500mA V=10V 20 -
lc=10mA Vee= 10V ]
Tamp= -55°C 20 -
for 2N 956
1c=0.01 mMA V=10V 20 -
Ic=0.1mA Vce=10V 35 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
*
heg DC current gain for 2N 956
IC: 10 mA VCE= 10V 75 -
Ic=150mA  Vce=10V 100 300| -
Ic=500mA V=10V 40 -
lc=10mA Vee= 10V
Tamp= -55°C 35 —
hee Small signal current for 2N 718A
gain lc=1mA Vee=5V 30 150 | —
lc=5mA Vee= 10V 35 150 —
for 2N 956
lce=1mA Veg=5V 50 300 —
|c: 5 mA VCE= 10V 70 300 -
fr Transition frequency lc=50mA Vce= 10V
f=20 MHz
for 2N 718A |60 MHz
for 2N 956 70 MHz
Cego Emitter-base Ic=0 Vegg=0.5V
capacitance f=1MHz 80| pF
Cceo Collector-base lg=0 Veg= 10V
capacitance f=1MHz 25| pF
NF Noise figure 1c=300 MA  Ve=10V
f=1kHz
for 2N 718A 12| dB
for 2N 956 8| dB

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE GENERAL PURPOSE

The 2N720A is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
suitable for a wide variety of amplifier and switching applications.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCEO
VEBO
lc
Piot

Tag, T,

Collector-base voltage (Ig= 0)

Collector-emitter voltage (Ig= 0)

Emitter-base voltage (1= 0)

Collector current

Total power dissipation at Tymp < 25°C
at Tegee < 25°C

Storage and junction temperature

120

80

7

500

0.5

1.8

-65 to 200

3
S=Er<<<

o
(@]

MECHANICAL DATA

Collector connected to case

6/81

Dimensions in mm
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 97.2 °C/W
th j-amb Thermal resistance junction-ambient max 350 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg= 90V 10| nA
current (lg=0)
Vier)ceo Collector-base lc =100 A 120 \
breakdown voltage
(|E= 0)
Visriceo  Collector-emitter lc =30mA 180 %
breakdown voltage
“B: 0)
Vierieso Emitter-base le =100 A 7 \Y
breakdown voltage
“E= 0)
lego Emitter cutoff Vgg= 5V | 101 nA
current (lg=0) i
Veeeaty®  Collector-emitter Ic=50mA Ig= 5mA ‘, 1.2] V
saturation voltage Ilc =150mA Ig =15 mA 5,V
Veg@aty© Base-emitter lc= 50mA Ig= 5mA 09, V
saturation voltage le =150mA Ig =15 mA 1.3} V
hee ™ DC current gain Ilc =100wA V=10V |20 -
Ilc =10 mA Ver= 10V 135 -
lc =150mA V=10V |40 120, —
hee High frequency lc = 50 mA Vee= 10V |25 —
current gain +f= 20 MHz |
S N
Cceo Collector-base lg=0 Veg= 10V 15! pF
capacitance f=1MHz F
Ceso Emitter-base Ic=0 Veg= 0.5V | 85| pF |
capacitance f=1MHz ] ) J I8 i
* Pulsed: pulse duration = 300 us, duty cycle = 1%.

247



EPITAXIAL PLANAR NPN

SATURATED LOGIC SWITCH AND VHF AMPLIFIER

The 2N 914 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case.
It is primarily a universal switch but it is also an excellent high speed, high gain logic and

memory driver at collector currents up to 500 mA.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lg = 0)

Vcer Collector-emitter voltage (Rgg < 10 §2)
Vceo Collector-emitter voltage (Ig = 0)

VegO Emitter-base voltage (Ic = 0)

lc Collector current

Piot Total power dissipation at Tymp < 25°C

at Teae < 25°C
at Teae < 100°C
Teg. Tj Storage and junction temperature

40

20

15

5

500 m

0.36

1.2

0.68

-65 to 200

><<<<L

asss

MECHANICAL DATA

Collectar connected to case
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
Rin jamb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,np,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff
current (lg = 0) Veg= 20V 25| nA
Veg= 20V Tamp= 150°C 15| MA
leex Collector cutoff
current (Vgg=-0.25V)| Veg=20V - T,mp= 125°C 10| pA
lego Emitter cutoff
current (Ic = 0) Vgg= 4V 100| nA
VeRr)ceo Collector-base
breakdown voltage le =1THA 40 \'
“E =0)
Visr)ces Collector-emitter
breakdown voltage lc = 10mA 20 \'
(Rge < 10Q)
Vigr)ceo™ Collector-emitter
breakdown voltage lc =30mA 15 \"
“B: 0)
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
V(sr)eso Emitter-base
breakdown voltage le =10 A 5 \Y
(lc =0)
Veeat)® Collector-emitter
saturation voltage lc= 20mA Ig= 2mA 0.2 0.25| V
lc =200mA |g =20 mA 04 07| V
VeEat) . Base-emitter
saturation voltage le= 10mA Ig= 1TmA |0.7 074 08| V
hee* DC current gain lc = 10mA V=1V 30 55 120 —
lc =500 mMA V=5V 10 17 -
lc= 10mA Vce=1V
Tamp= -55°C 12 28 -
fr Transition frequency lc =20mA  Vce= 10V
f =100 MHz 300 370 MHz
Cegso Emitter-base
capacitance le = Veg= 0.5V
f =1MHz 9| pF
Ccro Collector-base
capacitance lg =0 Veg= 10V
f =1MHz 4.5 6| pF
tg Storage time lc =20mA  V¢ee=5V
IBIZ_IBZ: 20 mA 13 20| ns
ton Turn-on time lc =200 MA V=5V
Ig1= 40 mA 25 40| ns
toff Turn-off time lc =200 MA Vee=5V
Ig1=40 mA 15,=-20 mA 25 40| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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DC current gain
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EPITAXIAL PLANAR NPN

LOW-LEVEL, LOW-NOISE AMPLIFIER

The 2N 930 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed
for use in high performance, low-level, low-noise amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Veeo  Collector-base voltage (Ig=0) 45 \Y
Vceo Collector-emitter voltage (Ig=0) 45 \Y
Veso  Emitter-base voltage (Ic= 0) 5 Y,
lc Collector current 30 mA
Piot Total power dissipation at Tamp = 25°C 0.3 w
Tease = 25°C 0.6 w
Tstg, Tj Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
5' max 12.7min. 3
*—7"—‘“]%’-
o
g} premey
b § s §
.y | o |
PO18-A
(sim. to TO-18)

81
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THERMAL DATA

Rth jcase ~ Thermal resistance junction-case max 292 °C/w
Rth jamb  Thermal resistance junction-ambient max 583 °C/wW
ELECTRICAL CHARACTERISTICS (T.mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff Vep= 45V 10| nA
current (Ig=0)
lces Collector cutoff Vce= 45V 10| nA
current (Vgg=0) Vce= 45V Tamp=150°C 10| uA
lceo Collector cutoff Vce=5V 2| nA
current (Ig=0)
lego Emitter cutoff current | Vgg= 5V 10| nA
(|c= 0)
Visr)ceo  Collector-emitter Ic= 10 mA 45 v
breakdown voltage
“BT 0)
V(BR)EBO Emitter-base IE= 10 nA 5 Vv
breakdown voltage
(|c= 0)
Vce@at* Collector-emitter lc=10mA Ig= 0.5 mA 11 V
sustaining vpltage
Vge* Base-emitter voltage lc=10mA Ilg=0.5 mA |0.6 1 V
heg* DC current gain lc=10 MA Vce=5V 100 300| —
1c= 0.5 mA Vee=5V 150 —
lc=10mA Vce=5V 600| —
Ic=10uA Veg=5V
Tamp= -55°C 20 -
hee Small signal current Ic=1mA Vce=5V
gain f=1 kHz 150 600| —
fr Transition frequency lc=0.5mA Vce=5V
f =30 MHz 30 MHz
Cceo Collector-base le=0 Veg=5V
capacitance f=1MHz 8| pF
NF Noise figure lc= 10 uA Vce=5bV
f=1kHz Ry= 10 ko 3| dB

* Pulsed: pulse duration = 300 s, duty cycle = 1%.
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EPITAXIAL PLANAR NPN

SWITCHES AND UNIVERSAL AMPLIFIERS

The 2N 1613 and 2N 1711 are silicon planar epitaxial NPN transistors in Jedec TO-39
metal case. They are designed for use in high performance amplifier, oscillator and switching
circuits.

The 2N 1711 is also used to advantage in amplifiers where low noise is an important factor.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) 75 \
Veer  Collector-emitter voltage (Rgg < 10 2) 50 \
Vego  Emitter-base voltage (I = 0) 7 \
Ic Collector current 500 mA
Piot Total power dissipation at T,mp < 25°C 0.8 w

at Teaee S 25°C 3 w

at Tease < 100°C 1.7 w
Tsq. T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

(sim. to TO-39)
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THERMAL DATA

Rihj-case ~ Thermal resistance junction-case max 58 °C/W
Rtn j-amp  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (Ig = 0) Veg = 60V 10| nA
Veg =60V Tomp = 150°C 10| uA
leBO Emitter cutoff current | Vgg =5V
(Ic =0) for 2N 1613 10| nA
for 2N 1711 5| nA
Vigr)cso Collector-base
breakdown voltage le =0.1mA 75 vV
Visricer — Collector-emitter
breakdown voltage lc = 10 mA 50 \Y
(Rge < 100)
Vigrieso Emitter-base
breakdown voltage le =0.1mA 7 \
(Ic=10)
Vee(say~ Collector-emitter
saturation voltage lc =150mA Ig =15mA 05 15| V
Vg (saty | Base-emitter
saturation voltage lc =150 mA Ig =15 mA 095 13| V
heg * DC current gain for 2N 1613
lc =0.01TmA Vgp =10V 35 -
lc= 01mA Ve =10V |20 50 -
lc= 10mA Vee =10V |35 80 -
lc = 150 mA  Veg =10V |40 80 120 -
lc = 500mA Ve =10V |20 55 -
lc = 10mA Vgp =10V
Tomp= -55°C 20 35 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee® DC current gain for 2N 1711
lc =0.01mA V=10V |20 60 -
le =0.1mA Vce=10V |35 80 -
Ilc =10mA Vee= 10V |75 130 -
Ilc =150 mA Vce= 10V 100 130 300| —
Ilc =500mA Vcg=10V (40 75 -
lc =10mA Vee= 10V
Tamp= -55°C 35 65 —
hte Small signal current for 2N 1613
gain lc =1mA Veceg= 10V |
f=1kHz 30 70 150 —
for 2N 1711
lc =1mA Vee= 10V
f=1kHz 70 135 300| —
fr Transition frequency Ilc =50 mA Vee= 10V
f=20 MHz
for 2N 1613 |60 80 MHz
for 2N 1711 |70 100 MHz
Ceso Emitter-base le =0 Veg= 0.5V
capacitance f=1MHz 50 80| pF
CcBo Collector-base lge=0 Veg= 10V
capacitance f=1MHz 18 25| pF
NF Noise figure lc =03 mA V=10V
Ry = 5100 = 1kHz
for 2N 1613 6 12| dB
. for 2N 1711 3.5 8| dB
hie Input impedance lc =1mA Vee=5V
f=1kHz
for 2N 1613 2.2 ks
for 2N 1711 4.4 ko
hre Reverse voltage ratio Ilc = 1mA Veg= 5V
f=1kHz
for 2N 1613 3.6x10-4 -
for 2N 1711 7.3x10~4 —
hoe Output admittance Ilc =1mA Veg=5V
f=1kHz
for 2N 1613 12.5 uS
for 2N 1711 23.8 MS

* Pulsed: pulse duration = 300 us, duty cycle = 1%.
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE HIGH-VOLTAGE TYPE

The 2N 1893 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, designed
for use in high-performance amplifier, oscillator and switching circuits.

It provides greater voltage swings in oscillator and amplifier circuits and more protection in
inductive switching circuits due to its 120V collector-to-base voltage rating.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 120 Vv
VceRr Collector-emitter voltage (Rgg <10 @) 100 v
Vceo Collector-emitter voltage (lg = 0) 80 \%
Vego Emitter-base voltage (I =0) 7 \%
le Collector current 0.5 A
Piot Total power dissipation at Tymp < 25°C 0.8 w
at Teaee < 256°C 3 w
at Teaee < 100°C 1.7 w
Teg, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
ax 12.7mn é
2
It 2
T
=
I
PO05-B
(sim. to TO-39)
6/81
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 58 °C/W
Rin jambp  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,,,p= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (Ig = 0) Veg= 90V 10| nA
Veg= 90V Tamp= 150°C 15| MA
leso Emitter cutoff
current (e = 0) Vegg=5V 10| nA
Vr)ceo Collector-base
breakdown voltage lc =100 uA 120 Y,
(IE =0)
VisRr)cer * Collector-emitter .
breakdown voltage lc =10mA - 100 \
(Rge <10 )
Vieryceo Collector-emitter
breakdown voltage le =10mA 80 \
(lg=0)
V@er)eso Emitter-base
breakdown voltage lg =100 uA 7 \%
“c =0)
Vcet)  Collector-emitter
saturation voltage lc= 50mA Ig= 5mA 1.2, V
lc =160 mA Ig=15mA 05| V
Ve (at)y Base-emitter
saturation voltage lc= 50mA Ig= 5mA 0.82 09| V
lc =150 mA Ig=15mA 096 13| V
heg * DC current gain lc = 0.1mA Vee= 10V 20 50 -
lc= 10mA V=10V 35 80 -
lc =150 mA Veg= 10V 40 80 120f —
Ilc= 10mA V=10V
Tamp= -55°C 20 40 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current
gain le =1TmA Vee= 5V
f =1kHz 30 70 150 —
lc =5mA Vee= 10V
f =1kHz 45 85 -
fr Transition frequency lc =50mA V=10V
f =20 MHz 50 70 MHz
Cego Emitter-base
capacitance lc =0 Veg™ 0.5V
f =1MHz 55 85| pF
Cero Collector-base
capacitance le =0 Veg= 10V
f =1MHz 13 15| pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%.

DC current gain High frequency current gain
452
m‘ wT hte
~ i
N 0 3 b
N i
~~~
N |
BRI I
;
{ , L
+ |
| i [/
-
il
100 1¢(mA) 1
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE AMPLIFIER AND SWITCH

The 2N2102 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is
intended for a wide variety of small-signal and medium power applications in military
and industrial equipments.

ABSOLUTE MAXIMUM RATINGS

VeBgo Collector-base voltage (lg = 0) 120 \Y
Vceo Collector-emitter voltage (lg = 0) 65 \%
VceRr Collector-emitter voltage (Rgg < 1022) 80 \%
VeBso Emitter-base voltage (I¢ = 0) 7 \Y
Ic Collector current 1 A
Piot Total power dissipation at Tnp < 25°C 1 w

at Teaee < 25°C 5 W
Tetg, T Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

680 g P
El
3|8
A -
o RE o1
b5 ’&L J H’
1 — PO05 -8

(sim. to TO-39)
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THERMAL DATA

Rth j-case
th jamb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35
max 175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff Vceg= 60V 2| nA
current (Ig=0) Veg=60V  T,np,= 150°C 2| uA
leso Emitter cutoff Vegg= 5V 5| nA
current (1c=0)
\/(BR)CBO Collector-base 'C =100 HA 120 \
breakdown voltage
(|E= 0)
Vceosus). Collector-emitter lc =30mA 65 \%
sustaining voltage .
(IBZ 0)
vCE(sat)* Collector-emitter Ilc =150mA Ig =15mA 05| V
saturation voltage
Veegat): Base-emitter lc =150 mA Iz =15mA 1.1 V
saturation voltage
hee® DC current gain lc =10pA  Ve= 10V 10 -
lc =100 A Veg= 10V 20 -
le =10mA  Ve= 10V 35 -
lc =150 mA Vce= 10V 40 120 —
lc =500 mA Vce= 10V 25 -
I =1A Vee= 10V 10 -
hte High frequency lc =50mA V=10V 6 -
current gain f =20 MHz
NF Noise figure 1c=300uA V=10V f=1KHz 8| dB
BW=1Hz _ Rg=5100
Cceo Collector-base le=0 Veg= 10V 15| pF
capacitance f=1MHz
Ceso Emitter-base lc=0 Veg= 0.5V 80| pF
capacitance f=1MHz

* Pulsed: pulse duration = 300 gs, duty cycle = 1%.
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EPITAXIAL PLANAR NPN

HIGH-SPEED SWITCHES

The 2N 2218, 2N 2219, 2N 2221 and 2N 2222 are silicon planar epitaxial NPN transistors in
Jedec TO-39 (for 2N 2218 and 2N 2219) and in Jedec TO-18 (for 2N 2221 and 2N 2222)
metal cases. They are designed for high-speed switching applications at collector currents up
to 500 mA, and feature useful current gain over a wide range of collector current, low
leakage currents and low saturation voltages.

ABSOLUTE MAXIMUM RATINGS

VC BO
VC EO
\Y EBO
I
Ptot

Collector-base voltage (I = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T, < 25°C

for 2N 2218 and 2N 2219
for 2N 2221 and 2N 2222
at Teaee < 25°C

for 2N 2218 and 2N 2219
for 2N 2221 and 2N 2222

Storage temperature
Junction temperature

60
30

5
0.8

0.8
0.5

3

1.8

-65 to 200
175

38ss s »<<<

MECHANICAL DATA

Collector connected to case

6/81

(sim. to T0-39)
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_Coliector connected to case .

Dimensions in mm
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2N 2218 2N 2221
THERMAL DATA 2N 2219 | 2N 2222
Rinj-case  Thermal resistance junction-case max 50 °C/W | 83.3 °C/W
Ritn j.amb  Thermal resistance junction-ambient max [187.5 °C/W | 300 °C/W

ELECTRICAL CHARACTERISTICS (T,,=

25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= 50V 10| nA
current (Ig=0) Veg= 50V Tamp= 150°C 10] MA
lego Emitter cutoff current | Vgg= 3V 10] nA
(le=0) ]
V(gr)ceo Collector-base lc=10 A 60 \%
breakdown voltage
(le=0)
1
Vi(gr)ceo Collector-emitter Ilc=10mA 30 \
breakdown voltage
(lg=0)
4
V(er)eso Emitter-base lg= 10 uA 5 \Y
breakdown voltage
“c: 0)
Vceay® Collector-emitter =150 mA |lg=15mA 04| V
saturation voltage lc=500mA Ig=50mA 16| V
Vgeaty© Base-emitter saturation | |c.= 150 mA  Ig=15mA 13| V
voltage Ic=500mA Ig=50mA 26| V
heg* DC current gain for 2N 2218 and 2N 2221
Ice=0.1mA V=10V 20 —
lc=1mA Vce= 10V 25 -
IC—'— 10 mA V=10V 35 -
lc=150 mA V=10V 40 120 —
IC 500 mMA  Vceg= 10V 20 -
lc= 150 mA  Vee=1V 20 -
for 2N 2219 and 2N 2222
lc— 0.1 mA VCE_ 10V 35 -
Ilc=1mA Vee= 10V 50 -
Ic=10mA  Vcg= 10V 75 -
Ic=150 mA  Vce=10V 100 , 300 —
1c=500 mA Vce= 10V 30 -
|C= 150 mA VCE: v 50 -
fr Transition frequency =20mA  Vceg=20V
© 100 MHz 250 MHz
Ceeo Collector-base lg=0 ce= 10V '
capacitance f =100 kHz 8| pF
Re (hie) Real part of input lc=20mA  Vce=20V
impedance f =300 MHz 60|

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

HIGH-SPEED SWITCHES

The 2N 2218A, 2N 2219A, 2N 2221A and 2N 2222A are silicon planar epitaxial NPN tran-
sistors in Jedec TO-39 (for 2N 2218A and 2N 2219A) and in Jedec TO-18 (for 2N 2221A
and 2N 2222A) metal cases. They are designed for high-speed switching applications at col-
lector currents up to 500 mA, and feature useful current gain over a wide range of collector
current, low leakage currents and low saturation voltages.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo
Veso
lc
Piot

Tstg

Collector-base voltage (1= 0)
Collector-emitter voltage (Ig= 0)
Emitter-base voltage (Ic= 0)

Collector current

Total power dissipation at T, < 25°C

Storage temperature
Junction temperature

for 2N 2218A and 2N 2219A
for 2N 2221A and 2N 2222A
at Tepe < 25°C

for 2N 2218A and 2N 2219A
for 2N 2221A and 2N 2222A

75
40
6
0.8

0.8
0.5

3

1.8

-65 to 200
175

£ == ><<<l

" o o
(o Ne)

MECHANICAL DATA

Collector connected to case

6/81

~ Collector connected to case
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2N 2218A 2N 2221A
THERMAL DATA 2N 2219A 2N 2222A
Rtnhj-case  Thermal resistance junction-case max 50 °C/W 83.3 °C/w
Rinj-amp  Thermal resistance junction-ambient max 187.5 °C/w 300 °C/w

ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
lcgo Collector cutoff
current (Ig = 0) Veg =60V 10| nA
Veg =60V T, = 150°C 10| uA
lcex Collector cutoff
current (Vgg = -3V) | Vceg =60V 10| nA
lego Emitter cutoff
current (Ic =0) Veg =3V 10{ nA
lgex Base cutoff current Vcg = 60V 20| nA
(Vge = -3V)
V(sr)ceo Collector-base
breakdown voltage Ilc =10 pA 75 \%
(lIg =0)
Vsr)ceo' Collector-emitter
breakdown voltage lc =10mA 40 Vv
(Ig = 0)
Vier)eso Emitter-base
breakdown voltage le =10 uA . 6 \%
(lc =0)
Veesat)”©  Collector-emitter
saturation voltage lc =150 mA Ig =156 mA 03| V
lc =500 mA Ig =50 mA 1 VvV
Vee(saty. Base-emitter
saturation voltage lc =150 mA g =15mA 0.6 1.2 V
Ilc =500mA Iz =50mA 2| VvV
heg* DC current gain for 2N 2218A and 2N 2221A
lc = 0.1 mA Vcg =10V 20 -
lc= 1mA Vcg =10V |25 -
|C= 10 mA VCE=10V 35 -
lc =150 mA Vcg =10V 40 120f -
lc =500mA Vce =10V |25 -
lc =150 mA Veg = 1V 20 -
‘C: 10 mA VCE:1OV
Tamp = ~-55°C 15 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg * DC current gain for 2N 2219A and 2N 2222A
lc = 0.1 mA Vge =10V 35 -
lc = 1mA Vge =10V 50 -
lc = 10mA Ve =10V 75 -
lc =150 mA Veg = 10V 100 300| —
lc =500 mA Ve = 10V 40 -
lc =150 mA Ve = 1V 50 -
lc = 10mA Vgg =10V
Tamp = ~-55°C 35 -
hte Small signal
current gain lc =1TmA Ve =10V
f =1kHz
for 2N 2218A and 2N 2221A |30 150 —
for 2N 2219A and 2N 2222A |50 300 —
lc =10mA  Vee =10V
f = 1kHz
for 2N 2218A and 2N 2221A |50 300| —
for 2N 2219A and 2N 2222A |75 375 —
fr Transition frequency |ic = 20 mA Vgeg =20V
f =100 MHz
for 2N 2218A and 2N 2221A | 250 MHz
for 2N 2219A and 2N 2222A | 300 MHz
Ceso Emitter-base
capacitance Ilc =0 Vgg = 0.5V
f =100 kHz 25| pF
Ccro Collector-base
capacitance le =0 g = 10V
f =100 kHz 8| pF
Re(hie) Real part of input
impedance lc = 20mA Vgg =20V
f =300 MHz 60| @
NF Noise figure lc =100 uA VCE~ 10V
R =1ka =1 kHz 4 dB
hie ™™ Input lmpedance lce =1TmA Vce = 10V
for 2N 2218A and 2N 2221A |1 3.5 @
for 2N 2219A and 2N 2222A 8] o
lc =10mA Ve =10V
for 2N 2218A and 2N 2221A |0.2 1 @
for 2N 2219A and 2N 2222A |0.25 1.25| «
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
h,,eH Reverse voltage ratio le =1TmA Vee = 10V
for 2N 2218A and 2N 2221A 5x107 —
for 2N 2219A and 2N 2222A 8x10% —
lc =10mA Vg =10V
for 2N 2218A and 2N 2221A 2.5x107% —
for 2N 2219A and 2N 2222A 4x10%| —
hoe ™ Output admittance lc =1TmA  Vce =10V
for 2N 2218A and 2N 2221A |3 15| uS
for 2N 2219A and 2N 2222A |5 35| uS
lc =10mA Vg =10V
for 2N 2218A and 2N 2221A |10 100| uS
for 2N 2219A and 2N 2222A |25 200 uS
tg **¥ Delay time lc =150 mA Ve = 30V
lgy = 15mA Vgg = -0.5V 10| ns
t, **¥ Rise time lc =150 mA Ve =30V
lg1 = 15mA Vgg =-0.5V 25| ns
tg ¥** Storage time lc =150 mA Ve =30V
Ig; = -lgz = 165 mA 225| ns
te **F Fall time Ilc =150 mA Ve =30V
lg; = -lga = 15mA 60| ns
bb'Che Feedback time
constant lc =20mA Vg =20V
f =31.8MHz 150 ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
**f=1kHz

* * ¥

See test circuit.
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Normalized DC current gain

ARETN A L]
T Tamp=100°C ] e

Contours of constant narrow band
noise figure

Rg "

N

¢ AN 4d
N N ee
\BdB\

100

0.01

Vee(sat)

(v)

0.8

0.6

Collector-emitter saturation voltage

0
0.1 1 10 100 1c(mA)
Switching time vs. collector current
G-4527
N I o
— T T
(ns) E T 1=101g=10lg,
. : Veg=15V
2 — 's f— _
H—
100 - =+ —
e -
NSO ' et
,\\\ !
2 \\‘{d 7
~ -
0 \q - _—
. ' —r
6
- - ]
? p— - f
] I

Sy -
>

10 100

268



Test circuit for ty, t,

S-4624

PULSE GENERATOR:
t, <20 ns
PW < 200 ns

el =500
LN T oUse

Test circuit for tg, t¢

VBB=—23.8V

W uF

30V
’ o—r—l— YN

50 N IN916
S- 4625 -3V
PULSE GENERATOR:
PW ~ 10 us
Z)n =508
Tc<50ns

TO OSCILLOSCOPE:

Vee = +30V

ourT

50 N1

TO OSCILLOSCOPE:
t, <5.0ns

Z)n > 100 K2

C\n < 12pF
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EPITAXIAL PLANAR NPN

HIGH-FREQUENCY SATURATED SWITCH

The 2N 2368 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It-is
designed specifically for high-speed saturated switching applications at current levels from
100 MA to 100 mA.

ABSOLUTE MAXIMUM RATINGS

VCBO
VC ES
VC EC
VEBO
|CM
Ptot

Tetg, T

Collector-base voltage (lg = 0)
Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (lg = 0)
Emitter-base voltage (I = 0)

Collector peak current (t = 10 us)

Total power dissipation at T,mp S 25°C
at Teaee < 25°C
at Teae < 100°C

Storage and junction temperature

40

40

15

4.5

0.5

0.36

1.2

0.68

-65 to 200

SE=ssr<<<<

MECHANICAL DATA

Collector connected to case

6/81

53“\6:

‘ 5 el'ﬂax
$49™

E

270

1 2"7min«

o

| o |
=

POfB~aA

D

3

Dimensions in mm

(sim. to TO-18)



THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 146 °C/W
Rtn j-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg = 20V 0.4 | LA
current (Ig = 0) Veg =20V Tipp = 150°C 30 | HA
V(gr)ceo Collector-base lc =10 HA 40 Y
breakdown voltage
(IE =0)
Viryces Collector-emitter lc =10 A 40 \%
breakdown voltage
(VBE = 0)
Visr)ceo = Collector-emitter lc = 10mA 15 \Y}
breakdown voltage
(lg =0)
Visryeso Emitter-base lg = 10 A 4.5 \%
breakdown voltage
“c =0)
Vceay & Collector-emitter Ilc=10mA Ig=1mA 0.2 0.25| V
saturation voltage
Vge(saty” Base-emitter lc=10mA Ig=1mA 0.7 0.75 0.85| V
saturation voltage
heg” DC current gain lc = 10mA Veg = 1V 20 60| —
lc =100 mA Vg =2V 10 -
lc = 10 mA Vg =1V
Tamp = -55°C 10 -
fr Transition frequency lc = 10mA Vcg = 10V
‘ f =100 MHz 400 550 MHz
Cceo Collector-base lg=0 Veg =5V
capacitance f=1MHz 2.5 4| pF
g Storage time lc =10 mA Ve =10V
|51=—|32:10m/\ 5 10| ns
ton Turn-on time lc =10mA Ve =3V
Ig1 = 3 mA 9 12| ns
tort Turn-off time lc =10 mA Ve =3V
lgg =3 mA Ig, =-1.5mA 10 15{ ns

* Pulsed: pulse duration = 300us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

HIGH-FREQUENCY SATURATED SWITCH

The 2N 2369 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed specifically for high-speed saturated switching applications at current levels from
100 HA to 100 mA.

ABSOLUTE MAXIMUM RATINGS

VCBO
Vces
Vceo
Veso
lem
Piot

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)

Collector peak current (t = 10 us)

Total power dissipation at Ty, < 25°C
at Teaee < 25°C
at Teaee < 100°C

Storage and junction temperature

40

40

15

4.5

0.5

0.36

1.2

0.68

-65 to 200

SSEssr<<<<

MECHANICAL DATA

Collector connected to case

6/81

12 7"\“‘\

§ 4,97

272
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Dimensions in mm

(fsim. to TO-18)



THERMAL DATA

Rinj-case  Thermal resistance junction-case max 146 °C/W
thj-amb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lcso Collector cutoff Veg = 20V 0.4 | nA
current (Ig = 0) Veg =20V Tamp = 150°C 30 | MA
V(gr)ceo Collector-base le =10 uA 40 \%
breakdown voltage
(IE =0)
V(BR)CES Collector-emitter IC =10 MA 40 \%
breakdown voltage
(Vge =0) -
Visryceo ~ Collector-emitter lc =10mA 15 \Y
breakdown voltage
“B =0)
V(BR)EBO Emitter-base IE =10 IJA 4.5 \Y}
breakdown voltage
(lc =0)
Vceaty - Collector-emitter lc=10mA lg=1mA 02 025 V
saturation voltage
Vee(saty© Base-emitter lce=10mA Ig=1mA 0.7 0.75 0.85| V
saturation voltage
heg™ DC current gain lc= 10mA Vg =1V 40 120 —
le =100 mA Vg =2V 20 -
lC = 10 mA VCE =1V
Tamp = -55°C 20 -
fr Transition frequency | lc = 10mA Vg = 10V
f= 100 MHz 500 650 MHz
Ccro Collector-base lg = Veg =5V
capacitance =1 MHz 25 4| pF
ts Storage time lc =10mA V¢c =10V
|31:’|82:10mA 6 13| ns
ton Turn-on time lc =10 mA Ve =3V
Ig1 =3 mA 9 12| ns
Toff Turn-off time lc =10mA Ve =3V
lgg =3mA g, =-1.5mA 13 18| ns

* Pulsed: pulse duration = 300us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The 2N 2369A is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed specifically for high-speed saturated switching applications at current levels from
100 A to 100 mA.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vces
Veeo
Veso
Ic
lem
Piot

Collector-base voltage (g = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (Ic =0)

Collector current

Collector current (10 us pulse)

Total power dissipation at T;mp < 25°C
at Teae < 25°C
at Tease < 100°C

Tsg. Tj Storage and junction temperature

40

40

15

4.5

0.2

0.5

0.36

1.2

0.68

-65 to 200

O=E=E=ErPr<<<<

o

MECHANICAL DATA

Collector connected to case

6/81

5.

129mn

V'——T‘—
ey

’——.L_-‘
e —
]
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max 146 °C/W
Rtn j-amp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,p = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (lg = 0) Veg =20V Tamp = 150°C 30| MA
lces Collector cutoff
current (Vgg = 0) Ve = 20V 0.4| MA
Vir)ceo Collector-base
breakdown voltage lc =10 LA 40 \Y
(le =0)
Vigr)ces Collector-emitter
breakdown voltage lc =10 HA 40 \
(Vge =0)
Vigryceo . Collector-emitter
breakdown voltage Ilc =10 mA 15 V
(I —0)
V(BR)EBO Emitter-base
breakdown voltage le =10 uA 45 \Y
(Ic =0)
Veegsat)”  Collector-emitter
saturation voltage Ilc= 10mA Ig= TmA 0.14 0.2 Vv
lc = 30mA Ig = 3mA 0.17 0.25| V
lc =100 mA Ig =10mA 0.28 05| V
lc= 10mA Ig= TmA
Tamp = 125°C 0.19 03] V
Vee(sat). Base-emitter
saturation voltage lc= 10mA Ig = 1TmA 0.7 08 085| V
Ilc = 30mA Ig = 3mA 09 1.15| V
lc =100 mA lg =10mA 1.1 1.6| V
lc= 10mA Ig = 1TmA
Tamp = -55 to 125°C 0.59 1.02] V
hee ™ DC current gain lc = 10mA Vceg =035V |40 63 120 —
lc = 10mA Vg =1V 40 66 120| —
le = 30mA Vee =04V 30 71 -
lc =100 mA Vcg =1V 20 -

275



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hegg* DC current gain lc = 10mA Vceg =0.35V
Tamp = -55°C 20 50 -
fr Transition frequency |lc = 10mA Vgg = 10V
f =100 MHz 500 675 MHz
CeBo Collector- base
capacitance lg =0 Veg =5V
f =1MHz 2.3 4| pF
T ** Storage time le =10mA  Vee =10V
‘Bl :-le =10 mA 6 13| ns
ton ** Turn-on time Ilc =10mA V¢ =3V
Ig; =3 mA 9 12| ns
tots o Turn-off time Ic =10 mA VCC =3V
‘Bl =3 mA |BZ =-15mA 13 18| ns
* Pulsed: pulse duration = 300 us, duty cycle = 1% ** See test circuit
DC current gain Collector-emitter saturation voltage
G - 3140 v G- 3141
LA T !””H
"FEl Jee=sv T o oty
o
%
10 Tamb=125°C] /-}-.._. 2 Hi
120 A \
100 L] 1 i
| 8
80 3 i 25°¢C /
60 AT = Tambﬂu?}y-ss.c- L125°C
/’ﬂ‘ -55°C LK f Rl
40 4 L E n, f’::
=T LT N z -
20 &
o 2 4 6 2 4 2 4 4 8
102 10! 1 10 102 Ic (mA) 107 1 0 102 Ic (mA)
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Collector-base and emitter-base capa-
citances

G - 3142
c
(pF)
4 Cend 1c=0
\E\!O c
3 N
~ ] NJ
Ceo I =0 T -
2
1
0 4 4
10" 1 10 VRV
Switching characteristics
G- 3097
1 L LTI
(m)n Vee = 3v q
\ I ¢ =101gg-101g, (1]
¢ N\ [+ Br-1Vig2
-
’ \
N \ tr
10
8 N >
¢ 1
) P
1 N, LY
N N
2 > -
N
w
.
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 I¢ (mA)

Contours of constant transition fre-
quency

G-3143
Veee
V) s
4
2
700 MHz
10 N ‘ |
. 3 ! ,
VA I
‘H S =,
17
RN /]
? 600
[/
1 av
8
6 \- 500 -
“ 400 —~ Z
b
2 300
H Tamb =25°C
10 T
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 I¢ (mA)
Switching characteristics
G - 3144
Igy s e
(ma)s — Yec =3V
. 7
. A/
I T
V]
Y
10, tr = Zn},‘/ - /
| 4
6 T w4
- | 7
‘ S/ 4
/
2
AT 10nsL”] | A
Lt
1 - A =
: 20ns _2”
. 5
-
"
2
107
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 Ic(mA)
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Test circuit for tg

2

890 0 O1MF 1ka Vour
ViN 0 uF 5
C;
PULSE GENERATOR 56 1 S1Q TO OSCILLOSCOPE
VN tr<1ns Z,y=500n
SOURCE" IMPEDANCE =50.0 | 23nF 1 t< Ins
PW =< 300ns 1 l
DC < 2%
! ! 1»0/4_\:7
“"‘*ﬂ 7’—‘||] + SV—‘—" 10% Pulse waveform
- + Cav :at point ‘A
0 — nv nov
N\ : -7
-10 !
S - 4614 —
Test circuit for toy, tosr
0uF

YING

2200

= Your

50N
PULSE GENERATOR TO 0SCILLOSCOPE
VNt < 1ns INPUT IMPEDANCE = 50 N
SOURCE IMPEDANCE=50.0 t,<1Ins
PW 2 300ns
DC < 2%
Vgg=-3V Vgg=+12V
Vi = +15V Vi =15V
0
YN/ Vin 10%
o 10% _(
Vout }Your /1
90 90%
ton —— tott
2" |
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EPITAXIAL PLANAR NPN

LOW-LEVEL, LOW-NOISE AMPLIFIERS

The 2N 2483 and 2N 2484 are silicon planar epitaxial NPN transistors in Jedec TO-18 metal
case. They are designed for use in high-performance, low-noise amplifier circuits from audio
to high-frequency.

ABSOLUTE MAXIMUM RATINGS

Veeso  Collector-base voltage (Ig = 0) 60 \
Veeo  Collector-emitter voltage (Ig = 0) 60 \Y
Veso  Emitter-base voltage (I = 0) 6 \%
le Collector current 50 mA
Piot Total power dissipation at T,y < 25°C 0.36 W

at Tease S 25°C 1.2 w

at Tease < 100°C 0.68 w
Tstg, T; Storage and junction temperature -65 to 200 °C

MECHANICAL DATA

Dimensions in mm

Collector connected to case

53{1\& 127mm %.’

;P_—T%‘]é

PO1B-A

$4L9™

(sim. to TO-18)

279 6/81



THERMAL DATA

Rin j-case  Thermal resistance junction-case max 146 °C/W
Rtnhj-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff Veg =45V 10| nA
current (I = 0) Veg =45V Tamp = 150°C 10| A
leBo Emitter cutoff
current (I =0) Vegg =5V 10| nA
Visr)ceo Collector-base
breakdown voltage lc =10 LA 60 \%
(IE =0)
Vier)ceo " Collector-emitter
breakdown voltage lc =10 mA 60 \Y
“B =0)
Vigr)eso Emitter-base
%)reakdown voltage lg = 10 UA 6 \
lC =
Vce(sat) Collector-emitter
saturation voltage Ilc =1TmA lg =0.1mA 0.2 035| V
Vge Base-emitter voltage lc =100 MA Vg =5V 05 057 07| V
hpg* DC current gain for 2N 2483
lc = 10MA Veg =5V 40 80 120 —
lc =100 uUA Veg =5 75 140 -
lc =500 LA Vg =5V 100 200 -
le = 1mA Veeg =5V 175 230 -
Ilc = 10mA Vgg =5V 280 500! -
lc = 10uA Veg =5V
Tamp = -55°C 10 -
for 2N 2484
le = 1TMA Vgg =5V 30 200 -
lc = 10MA Veg =5V 100 290 500 —
lc =100 UA Vg =5V 175 375 -
lc =500 MA Vg =5V 200 430 -
lc= 1mA Vgg =5V 250 450 —~
lc = 10mA Vcg =5V 430 800| —
lc = 10UA Vgg =5V
Tamp = -55°C 20 -




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hye Small signal lc =1TmA Vg =5V
current gain f =1kHz
for 2N 2483 80 280 450| —
for 2N 2484 150 400 900| -
fr Transition frequency for 2N 2483
lc = BO0MA Veg =5V
f = bMHz 12 20 MHz
lc =500 uUA Vcg =5V
f = 30MHz 60 69 MHz
for 2N 2484 ’
lc = BOMA Vcg =5V
f = BbBMHz 15 20 MHz
lc =500 MA Vcg =5V
f = 30MHz 60 78 MHz
CEBO Emitter-base
capacitance Ilc=0 Vegg = 0.5V
f =1MHz 3.5 6| pF
Cceo Collector-base
capacitance lg=0 Veg =5V
f =1MHz 3.5 6| pF
NF Noise figure lc = 10MA Vgg =5V
Rg= 10ka
f =100Hz
for 2N 2483 4 15| dB
for 2N 2484 4 10| dB
f= 1kHz
for 2N 2483 1.9 4| dB
for 2N 2484 1.8 3| dB
f =10 kHz
for 2N 2483 0.7 3| dB
for 2N 2484 0.6 2| dB
f=10to 10 000 Hz
for 2N 2483 1.9 4| dB
for 2N 2484 1.8 3| dB
hie* ™ Input impedance le =1TmA Vg =5V
for 2N 2483 1.6 75 13| ke
for 2N 2484 3.5 15 24| ko
hre ™ Reverse voltage ratio | lc =1mA Ve =5V
for 2N 2483 3x10°% 8x104| —
for 2N 2484 4.25x104 8x104| —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hoe ™ ™ Output admittance lce =1mA Vg =5V
for 2N 2483 1 30| uS
for 2N 2484 15 40| uS
* Pulsed: pulse duration = 300 us, duty cycle = 1%
**f=1kHz
DC current gain Collector-base capacitance
h G-1875 G-2056
FE Ccao
\l/mmsv i 2N243.~ ha \\
ce® A i
400 o 4 N\
N
NS
300 /l/ LA 3
W1 // \\_
g 2NZ4p3
200 o 2
T t=1MHz
100 1
—"—'
0 |
’. 2 4 68 2 2 4 68 N 2 4 68 2 4 68
10° 10° 107 1 lc(mA) 0 4 8 12 16 Ve g(V)
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Noise figu' - vs. source resistance

Contours of constant noise figure
f =100 Hz (for 2N 2483 only)

NE 0-205% Rg ~ v l\ - G-2058
_ Veg=3V - A \ NF:=4dB X
(a8)) k), \\ - \_ \‘ \‘ \
o B8=15.7kHz . ANAN 4
1c=100uA | | A \ N\ \
N / ; h \
6 \\ \ | \
\ \ 648
O // ‘ AN
8 Tt
AN 8d8
4 ‘ \\ / 6 \C i
N “ TN,
S 30uA / L 10dB
2 N ~3 { Veg=5V \ ey
L ) — 12487 -
=1 10uA $=100Hz \ % /
| o B=20Hz N14dB /
0 2 - 6 8 2 4 6 2 o 6 8 2 “ 6 8 2 2 “ 6 8
1 10 Rg(kn) 1 10 10 Ic(ua)
Contours of constant noise figure Contours of constant noise figure
f =10 kHz (for 2N 2483 only) ... f=1 MHz (for 2N 2483 only) 6-2060
Rg N X ) ¥ R 1 § X
AVAY X1 9 Y
w, ERORY S ; ), ‘\‘ ‘\‘ \ NN
N N )
“L\ N | INNF=1a8 ¥ ¢ NIAV
W \
’ \\ SN / T n\\ \
I NS / )
| 2dB
' NN T 1 N\ N ... \
\ v A
8 8 \
3dB A\
¢ AN ¢ X
. TN [za8 % . N 3¢
I q \
[P—r \\ N sce Veg=5Y \\ NJds p
: =10kHz : t=1MHz T
B=2kHz \T\k L B=200kHZ 8dB NédB
107 ‘ I [M8d8 1 16" N |
2 4 6 8 2 0 € 8 2 4 6 8 2 o [ 3 ] 2 . 6 8 2 o 6 8
1 10 10 I (uA) 107° 10" 1 1c(uA)
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Contours of constant noise figure
f =100 Hz (for 2N 2484 only)
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Contours of constant noise figure
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EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The 2N 2845 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. it is
intended for high speed switching applications at collector currents up to 500 mA.

ABSOLUTE MAXIMUM RATINGS

Veso  Collector-base voltage (lg = 0) 60 \
Veceo  Collector-emitter voltage (g = 0) 30 Y
Vego  Emitter-base voltage (I = 0) 5 Y
le Collector current 500 mA
Piot Total power dissipation at T,mp < 25°C 0.36 W

at Teaee < 25°C 1.2 w

at Taee < 100°C 0.68 w
Tsg. T; Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

5 12. 7rmn %’

-

_‘PO‘G A .

4587
p49™H

(sim. to TO-18)
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THERMAL DATA

Rth j-case  Thermal resistance junction-case max 146 °C/W
th j-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (lg = 0) Veg = 30V 200| nA
Veg =30V Tmp = 125°C 200| pA
Vir)cso Collector-base
breakdown voltage lc =0.1TmA 60 \
(IE =0)
Vigr)ceo " Collector-emitter
breakdown voltage lc =30 mA 30 \%
(IB =0)
Visr)eso Emitter-base
breakdown voltage le =0.1mA 5 \
(lc =0)
Vcesaty.  Collector-emitter
saturation voltage lc = 50mA Ig = 5mA 0.16 \
lc =150 mA Iz =15mA 0.22 04| V
ic =500 mA ig =50 mA 0.48 (I
Vee (saty . Base-emitter
saturation voltage lc = B0mA Ig = 5mA 0.78 \
lc =150 mA g =15 mA 085 12| V
lc =500 mA Ig =50 mA 112 16| V
hee™ DC current gain lc = 50mA Ve =10V 60 -
lc =150 mA Ve = 10V 30 60 120 —
lc =500 mA Ve = 10V 20 50 —
lc =500 mA Vgeg = 1V 10 30 -




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr . Transition frequency | lc = 50 mA Vg =10V
f =100 MHz 250 350 MHz
Cceo Collector-base
capacitance g = Veg = 10V
f =1MHz 6 8| pF
ton Turn-on time lc =150 mA Ve =10V
lg1 =15 mA 18 40| ns
toff Turn-off time Ilc =150 mA Ve =10V :
lgy = -lg2 = 15 mA 25 40| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%

DC current gain Collector-emitter saturation voltage
h T - 6-3087
FE VCEHOVMM L VCE(TV“)) Ic= 10T
Ll W
IR M r \ i
80 1 < / \ 0 |
| <\°;¢F (
L A - /
h <A | /
60 A 03
174 p I ‘\ //
/
</ il ///
w© gl L 02 N Tamp=25°C /)
AT A | S peee A
A e T | N S AN
i ) T ! >
ot et | L™ | N
e e f T T 88t T T
// ik L~ ol i ]‘ i i o1 o T 1 | l i
1 | H T R | | i
T i NIRRT T
o Pl Lol L 0 IHREH Lol Ll
2 L 6 2 L 6 6 8
107 1 10 102 1 (mA) ! 10 102 Ic (mA)
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Base-emitter saturation voltage Emitter-base and collector-base capa-

citances
G - 308 -
W) [ T . c { { G -3089
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EPITAXIAL PLANAR PNP

HIGH-SPEED SATURATED SWITCHES

The 2N 2894, and 2N 3209 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal
case, intended for high speed, low saturation switching applications up to 100 mA.

ABSOLUTE MAXIMUM RATINGS
2N 2894 | 2N 3209

Vo Collector-base voltage (Ig = 0) -12V -20V
Vces Collector-emitter voltage (Vgg= 0) -12V -20V
Vceo Collector-emitter voltage (Ig=0) -12V -20V
Vegso Emitter-base voltage (Ic=0) -4 V

le Collector current -200 mA

Piot Total power dissipation at T,mp < 25°C 0.36 W

at Teaee < 25°C 1.2W

Totg, T Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

. GmwTom)
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THERMAL DATA

Rin j-case - Thermal resistance junction-case . max 146 °C/W
Rih jamp Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff Veg= -6V Tamp= 125°C -10| MA
current (Iz=0)
(for 2N 2894 only)
lces Collector cutoff for 2N 2894
current (Vgg=0) Vee=-6V -80| nA
for 2N 3209
VCE: -10V -80| nA
Vee=-10V  Tamp=125°C -10| MA
V(BR)CBO Collector-base IC= -10 ”A
breakdown voltage for 2N 2894 -12 vV
(le=0) for 2N 3209 -20 \Y
Vsr)ces Collector-emitter lc=-10 A
breakdown voltage for 2N 2894 -12 \Y,
(Vge=0) for 2N 3209 -20 Vv
Vigr)ceo © Collector-emitter le=-10 mA
breakdown voltage for 2N 2894 -12 \Y;
(1g=0) for 2N 3209 -20 v
V(sr)eso Emitter-base le=-100 uA -4 \
breakdown voltage
(1c=0)
Veegat© Collector-emitter for 2N 2894
saturation voltage lc=-10mA Ig=-1mA -0.15| V
1c=-30mA 1g=-3mA -0.2| V
Ic=-100mA lg=-10mA -05| V
for 2N 3209
lc=-10mA Ig=-1mA -0.15| V
1c=-30mA Ig=-3mA -0.2| V
Ic=-100mA Ig=-10mA -06| V
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"ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vgeaty. Base-emitter Ic=-10mA Ig=-1mA |-0.78 -0.98| Vv
saturation voltage Ic=-30mA Ig=-3mA -0.85 1.2 v
Ic=-100mA Ig=-10mA -1.7) v
hee* DC current gain Ic=-10mA  Ve=-0.3V
for 2N 2894 30 -
for 2N 3209 25 -
le=-30mA Vce=-0.5V
for 2N 2894 40 150 —
for 2N 3209 30 120 —
lc=-100mA Vee=-1V
for 2N 2894 25 -
for 2N 3209 15 -
1c=-30mA Vce=-05V
Tamp= -55°C
for 2N 2894 17 -
for 2N 3209 12 -
fr Transition frequency 1c=-30mA  V¢ee=-10V
f =100 MHz 400 MHz
Cego Emitter-base Ic=0 Veg=-0.5V
capacitance f=1MHz 6| pF
Cceo Collector-base lge=0 Veg= -5V
capacitance f=1MHz
for 2N 2894 6| pF
for 2N 3209 5| pF
ton ¥¥ Turn-on time 1c=-30mA V¢e=-2V
lg1=-1.6mA 60| ns
tos ¥ Turn-off time Ic=-30mA Vee=-2V
lg1= -lga=-1.5 mA
for 2N 2894 and 2N 3209 90| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%

** See test circuit.
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Collector-emitter saturation voltage Emitter-base and collector-base

capacitances
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Test circuit for ty,, tost

Ve Ve ¢ = -2.0V
O

l®)

Vour

0 uF
VIN

100 n

S-4621

PULSE GENERATOR: TO OSCILLOSCOPE:
t, <1.0ns t, <1.0ns
DC < 2 Zyn > 100 KQ
PW =400 ns
Z\n = 508

ton Vgg=+3.0V, V|y=-7.0V
toft Vop= —4.0V, V = +6.0V
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EPITAXIAL PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 2904, 2N 2905, 2N 2906 and 2N 2907 are silicon planar epitaxial PNP transistors in
Jedec TO-39 (for 2N 2904 and 2N 2905) and in Jedec TO-18 (for 2N 2906 and 2N 2907)
metal cases. They are designed for high-speed saturated switching and general purpose

applications.

ABSOLUTE MAXIMUM RATINGS

Veeso  Collector-base voltage (1g = 0)

Vceo  Collector-emitter voltage (lg = 0)

Vego  Emitter-base voltage (Ic = 0)

le Collector current

Piot Total power dissipation at T, < 25°C
for 2N 2904 and 2N 2905
for 2N 2906 and 2N 2907
at Tee <25°C
for 2N 2904 and 2N 2905
for 2N 2906 and 2N 2907

Tstg. T;j Storage and junction temperature

-60
-40
-5
-600

0.6
0.4

3
1.8
-65 to 200

=SS »<<<

oss

MECHANICAL DATA

Collector connected to case

6.6 T2 1270 é

(sim. to TO-39)

6/81
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Dimensions in mm

Collector connected to casé

53max 127™0

=
—

LBy

- ;, (sim. to TO

5
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2N 2904 2N 2906
THERMAL DATA 2N 2905 2N 2907
Rtnj-case  Thermal resistance junction-case max | 58.3 °C/W 97.3 °C/W
Rthj-ambp  Thermal resistance junction-ambient max | 292 °C/W 437.5 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (lg = 0) Veg = -50V -20| nA
Veg = -50V  Tomp = 150°C -20| pA
leex Collector cutoff
current (Vgg = 0.5V) | Ve =-30V -50( nA
lgEx Base cutoff current Vee = -30V -50| nA
(Vge = 0.5V)
V(éR)cao Collector-base
breakdown voltage lc =-10 uA -60 \%
(Ig =0)
V(BR)CEO* Collector-emitter
breakdown voltage lc =-10mA ~-40 \Y
(IB =0)
VeRr)eso Emitter-base
breakdown voltage lg =-10 uA -5 Y
(Ic =0)
Vee(saty” Collector-emitter
saturation voltage lc =-150mA Ig+ -16 mA -04| V
lc =-500mA ig=-50 mA 16| V
Vge(saty© Base-emitter
saturation voltage lc =-150mA Ig=-16 mA -1.3] V
lc =-500 mA Ig=-50 mA 26| V
heg * DC current gain for 2N 2904 and 2N 2906
Ilc = -0.1mA  Vge=-10V |20 -
lc =-1mA  Vge=-10V |25 -
lc =-10mA  Ve=-10V (35 -
lc =-150mA  Vce=-10V |40 120| -
lc =-500mA Ve=-10V |20 -

295



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hgg * DC current gain for 2N 2905 and 2N 2907
lc = -0.1mA Vce=-10V |35 -
lc =-1mA Vee=-10V |50 -
le =-10mA Vee=-10V |75 —
lc =-150mA Vce=-10V {100 300 —
lc =-500mA Vce=-10V |30 —
fr Transition frequency lc =-60mA Vce=-20V
f =100 MHz 200 MHz
Cego Emitter-base
capacitance le= Veg= -2V
f =1MHz 30| pF
Ccgo Collector-base
capacitance le=0 Veg=-10V
f =1MHz 8| pF
ty Delay time lc =-150 mA V= -30V
lg; = -15mA 10| ns
t, Rise time lc =-150mA  Vc=-30V
lg; =-15mA 40| ns
tg Storage time lc =-150mA Ve =-6V
IBl =—IBZ =-15 mA 80 ns
te Fall time lc =-150 mA Ve =-6V
lgy = -lgs =-15mA 30| ns

*Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 2904A, 2N 2905A, 2N 2906A and 2N 2907A are silicon planar epitaxial PNP tran-
sistors in Jedec TO-39 (for 2N 2904A and 2N 2905A) and in Jedec TO-18 (for 2N 2906 A
and 2N 2907A) metal cases. They are designed for high-speed saturated switching and gene-
ral purpose applications.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (lg = 0) -60 \
Vceo  Collector-emitter voltage (Ig = 0) -60 \
Vego  Emitter-base voltage (I = 0) -5 \
le Collector current -600 mA
Piot Total power dissipation at Tymp < 25°C
for 2N 2904 A and 2N 2905A 0.6 w
for 2N 2906A and 2N 2907A 0.4 W
at Tease < 25°C
for 2N 2904A and 2N 2905A 3 w
for 2N 2906A and 2N 2907A 1.8 W
Tsg, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case Coflector connected to case
caw . jgge
. ‘c’
| J@m‘
2 e
oy | Bt
~ (sim. to TO-39) (sim. to TO-18)
6/81
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2N 2904A

2N 2906A

THERMAL DATA 2N 2905A | 2N 2907A
Ritn j-case  Thermal resistance junction-case max 58.3 °C/W 97.3 °C/W
th j-amb  Thermal resistance junction-ambient max 292 °C/w 437.5 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lecBo Collector cutoff
current (lg = 0) Veg = -50V -10| nA
Veg = -50V Tamp = 150°C -10| MA
lceEx Collector cutoff
current (Vgg = 0.5V) | Vg = -30V -50| nA
lgEx Base cutoff current Veg = -30V -50| nA
(Vgg = 0.5V)
Vir)ceo Collector-base
breakdown voltage lc =-10 uA -60 \Y
(IE =0)
Vigr)ceo © Collector-emitter
breakdown voltage le =-10mA -60 \
“B =0)
ViRr)eso Emitter-base
breakdown voitage lg =-10 MA -5 \%
“c =0)
Vcesaty:.  Collector-emitter
saturation voltage lc =-150mA ig=-15mA 04| V
lc =-500 mA Ig=-50 mA 1.6| V
Veeat).  Base-emitter
saturation voltage lc =-1560mA Ig=-156mA 1.3 V
lc =-600mA Ig=-50 mA 26| V
hee * DC current gain for 2N 2904 A and 2N 2906A
lc = -0.1TmA  Vce=-10V |40 -
le =-1TmA Vee=-10V |40 -
lc =-10mA Vee=-10V |40 —
lc =-150mA  Vce=-10V |40 120 —
lce =-500mA Vceg=-10V (40 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

hpg * DC current gain for 2N 2905A and 2N 2907A

lc=-0.1mA Vce=-10V |75 -

lc=-1TmA Vee=-10V [100 -

lce=-10mA  Vce=-10V {100 -

lc=-150mA Vce=-10V ({100 300| —

lc=-500mA Vcg=-10V |50 -
fr Transition frequency Ic=-50mA  Vcg=-20V

= 100 MHz 200 MHz
Cegso Emitter-base
capacitance 1I’C:10MH Veg= -2V 30| oF
Cceo Collector-base
capacitance ;E:1OMH Veg=-10V gl oF

tg ** Delay time Ic=-150 mA V= -30V

lg;=-15mA 10{ ns
t, ** Rise time lc=-150 mA  Vc=-30V

lg1=-15mA 40| ns
tg ¥F Storage time Ic=-150 mA  Vce=-6V

lg1=-1g>=-15mA 80| ns
ty *¥ Fall time lc=-150mA Vc=-6V

Ig1= -lgo,=-15mA 30{ ns
ton ** Turn-on time lc=-150 mA  Vc=-30V

lg1=-15mA 45| ns
tor ¥ Turn-off time lc=-150mA  Ve=-6V

Ig1;= -lgo,=-15mA 100| ns
* Pulsed: pulse duration = 300 us, duty cycle = 1%
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Normalized DC current gain

G-4531
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Test circuit for ty,, t,, tg

VCC=—3OV

200

Vout

0 ViN

-16V
looons | 500

_L S-4628

PULSE GENERATOR: TO OSCILLOSCOPE:
t, <20ns t, <5.0ns
Frequency = 150 Hz Z;Ny= 10 MQ

Zs =500

Test circuit for tos, ts, tf

= V. .=-6V
VBB +'!5V 6

CC

370
Vout
0
-30v
——— by 574829
PULSE GENERATOR: TO OSCILLOSCOPE:
t, <20ns t, < 60ns
Frequency = 150 Hz Z\n =10 MQ
2, = 500
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EPITAXIAL PLANAR NPN

HIGH-SPEED SATURATED SWITCHES

The 2N 3013 and 2N 3014 are silicon planar epitaxial NPN transistors in Jedec TO-18
metal case, intended for high-speed, low-saturation switching application up to 300 mA.

ABSOLUTE MAXIMUM RATINGS

2N 3013 | 2N 3014

VCBO
VCES
VCEO
VEBO
IC
ICM
Ptot

TStgv TJ

Collector-base voltage (I = 0)
Collector-emitter voltage (Vgg= 0)
Collector-emitter voltage (lg= 0)
Emitter-base voltage (Io=0)

Collector current

Collector peak current (t < 10 us)

Total power dissipation at T, = 25°C
atTae S 25°C
at Tepee < 100°C

Storage and junction temperature

40V 40V
40V 40V
15V 20V
5V 5V
200 mA
500 mA
0.36 W
1.2wW
0.68 W
-65 to 200 °C

MECHANICAL DATA

Collector connected to case

6/81
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5. max 1 2-7min.

j

Il

PO18-A

g

Dimensions in mm

(sim. to TO-18)



THERMAL DATA

Rth j-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

146
486

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 20V
current (Vgg=0) for 2N 3013 and 2N 3014 03| HA
Vee=20V  Tomp= 125°C
for 2N 3013 and 2N 3014 40| MA
Vier)ceo Collector-base lc =100 nA 40 \Y
breakdown voltage
(IE: 0)
Vigr)ces Collector-emitter Ic =100 HA 40 \
breakdown voltage
(Vge=0)
Vigr)ceo * Collector-emitter lc =10mA
breakdown voltage for 2N 3013 15 V
(Ilg =0) for 2N 3014 20 \Y
Vierieso Emitter-base le =100 A
breakdown voltage for 2N 3013 and 2N 3014 5 \)
(Ic =0)
Vceaty©  Collector-emitter lc =30mA Ig=3mA 0.18| V
saturation voltage lc=10mA Ig=1mA
for 2N 3014 0.18| V
Ic=100mA Ig =10mA
for 2N 3013 0.28| V
for 2N 3014 035 V
Ilc =300 mA Ig =30mA
for 2N 3013 05| V
Ilc =30mA Ig=3mA
Tamp= 125°C
for 2N 3013 and 2N 3014 0.25| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vgeayyw Base-emitter lc=10mA Ig=1mA
saturation voltage for 2N 3014 0.7 08| V
le=30 mA g= 3mMA 0.75 095| V
Ic=100mA Ig=10mA 1.21 V
lc=300 mA =30 mA
for 2N 3013 1.7 V
heg ™ DC current gain Ic=10mA  Vce=0.4V
for 2N 3014 25 -
=30 mA Vee=0.4V |30 120 —
Ic=100mA V=05V
for 2N 3013 25 -
Ic=100mA Vce=1V
for 2N 3014 25 -
Ic=300mA Vge=1V
for 2N 3013 15 -
Ic=30 mA =0.4V
Tomp= -55°C
for 2N 3013 and 2N 3014 12 -
fr Transition frequency lc=30 mA Vee= 10V
=100 MHz 350 MHz
Ceso Emitter-base Ic=0 Vgg= 0.5V
capacitance f=1MHz 8| pF
Ccro Collector-base le=0 Veg= 5V
capacitance f=1MHz 5| pF
to* Storage time Ic=10mA Vee= 10V
lg1=-lga= 10 MA 18| ns
ton Turn-on time IC—— 30 mA Vee=2V
=3 mA
for 2N 3014 16| ns
=300 mA Vce= 15V
|Bl 30 mA
for 2N 3013 15| ns
tos Turn-off time lc=30 mA Vee=2V
lg1=-lg,= 3 mA
for 2N 3014 25| ns
=300 mA V=15V
lg;=-lgo= 30 mA
for 2N 3013 25| ns

* Pulsed: pulse duration = 300 us, duty cycle= 1%
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Collector-emitter saturation voltage
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Test circuit for tg

PULSE GENERATOR

ViN tr<1ns
SOURCE'IMPEDANCE =500
PW =< 300ns

DC<2%

890 N

1k Vourt

TG OSCILLOSCOPE
Z,y=50n
ty<1ns

+ 6V =04 10% Pulse waveform
0 ———\at point ‘A’
YAV
Ve
Tou } YouT

Ts

-—
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EPITAXIAL PLANAR NPN

HIGH-CURRENT, HIGH-FREQUENCY AMPLIFIERS
The 2N 3019 and 2N 3020 are silicon planar epitaxial NPN transistors in Jedec TO-39

metal case, designed for high-current, high-frequency amplifier applications. They feature
high gain and low saturation voltages.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (Ig = 0) 140 \
CEO Collector-emitter voltage (Ig = 0) 80 \%
Veso Emitter-base voltage (Ic = 0) 7 v
le Collector current 1 A
Piot Total power dissipation at Tymp < 25°C 0.8 w
at Teaee <25°C 5 w
Tetg: T Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
- Colté@to’y’ co’nnet‘:yteq to case
4 5B e gy 3
S , . : o @
2, P o 1% »
\yu: s %xfn
(sim. to TO-39)
6/81
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THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 35 °C/wW
Rih jamb  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T ,np= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= 90V 10| nA
current {lg =0) Veg= 90V Tamp= 150°C 10| MA
leso Emitter cutoff Vgg= 5V 10| nA
current (I¢ = 0)
V(er)ceo Collector-base lc =100 uA 140 Vv
breakdown voltage
(le =0)
Vigriceo ™ Collector-emitter lc = 10mA 80 V
breakdown voltage
(IB =0)
Verjeso Emitter-base lg =100 uA 7 \Y
breakdown voltage
(Ic =0)
Vcegary  Collector-emitter lc =160 mA Ig =15mA 02| Vv
saturation voltage lc =500 mA Ig =50 mA 05| V
Vge saty. Base-emitter lc =160 mA Ig =15mA 1.1
saturation voltage
hee* DC current gain lc =0.1mA V=10V
for 2N 3019 |50 -
for 2N 3020 |30 100 —
le =10mA  Veg=10V
for 2N 3019 |90 -
for 2N 3020 |40 120| —
le =150 mA Vee= 10V
for 2N 3019 {100 300 —
for 2N 3020 {40 120 —
lc =500 A Vce= 10V
for 2N 3019 |50 -
for 2N 3020 |30 100 —
Ilc =1A Vee= 10V 15 -
lc =150 mA  Vce= 10V
Tamp= -55°C
for 2N 3019 {40 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee Small signal current le =1mA Veg=5V
gain f=1kHz
for 2N 3019 |80 400 —
for 2N 3020 |30 200 —
fr Transition frequency lc =60mA V=10V
f =20 MHz
for 2N 3019 {100 MHz
for 2N 3020 80 MHz
Ceso Emitter-base Ic=0 Vegg= 0.5V
capacitance f=1MHz 60| pF
Cceo Collector-base le=0 Veg= 10V
capacitance f=1MHz 12| pF
NF Noise figure lc =100 uA V=10V
(for 2N 3019 only) f=1kHz Ry =1k 4| dB
rpp'Cp.  Feedback time lc =10mA V=10V
constant f=4 MHz 400 | ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

AMPLIFIER AND SWITCH

The 2N 3053 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, intend-
ed for medium-current switching and amplifier applications.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCEO
VEBO
|(:

Pto't
Teg Tj

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at T ;e < 25°C
Storage and junction temperature

60 Vv

40 \%)

5 \)

700 mA

5 w

-65 to 200 °C

MECHANICAL DATA

Collector connected to case

6/81

EETr.
|

¢ 94 max

[[$0.49m

Dimensions in mm

 (sim. 10 TO-39)
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THERMAL DATA

Rih jcase T hermal resistance junction-case max 35 °C/W
ELECTRICAL CHARACTERISTICS (T,np = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leex Collector cutoff current| Vg = 60V 250| nA
(Vge=-1.5V)
V(sr)ceo Collector-base
breakdown voltage lc =100 uA 60 \)
(|E =0)
Ver)ceo Collector-emitter
breakdown voltage lc =100 uA 40 \%
(1 B — 0)
Vigr)cer ~ Collector-emitter
breakdown voltage lc =10mA 50 \%
(Rgg < 100)
Vsryeso Emitter-base
breakdown voltage lg =100 A 5 \Y
(Ic =0)
Vceay — Collector-emitter
saturation voltage lce =150 mA Ig =156 mA 1.4
Vge ¥ Base-emitter voltage le =150 mA V=25V 1.7
Vge (S;{) Base-emitter
saturation voltage le =150 mA Iz =15 mA 1.7 V
hee ™ DC current gain lc =150 mA V=25V 25 -
lc =150 mA V=10V 50 250| —
fr Transition frequency lc =560 mA Vce=10V
f =20 MHz 100 MHz
Ceso Emitter-base
capacitance lc =0 Veg= 0.5V
f=1MHz 80| pF
Ceso Collector-base
capacitance lg = Veg= 10V
f=1MHz 15| pF

* Pulse: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 3107, 2N 3108, 2N 3109 and 2N 3110 are silicon planar epitaxial NPN transistors
in Jedec TO-39 metal case primarily intended for large signal, low noise industrial ap-

plications.

ABSOLUTE MAXIMUM RATINGS

2N 3109 | 2N 3107
2N 3110 ‘ 2N 3108
Veeo Collector-base voltage (lg = 0) 80V ‘ 100 VvV
Vceo Collector-emitter voltage (lg = 0) 40V 60 V
EBO Emitter-base voltage (Ic = 0) 7V
lc Collector current 1A
Piot Total power dissipation at T4, < 25 °C 0.8W
at T <25°C 5W

Tatgr T Storage and junction temperature -65 to 200 °C

MECHANICAL DATA

Collector connected to case

6.6™

g94m
 gmax 1

1
6/8 312

"

Dimensions in mm

7anm

$0.49m2%

— i
| POOSB,

~ (sim. to TO-39)



THERMAL DATA
Rin jcase  Thermal resistance junction-case max 35 °C/W
th j-amp  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff V= 60V Tamp= 150°C 10| MA
current (lg = 0)
Ices Collector cutoff Vce= 60V 10| nA
current (Vgg=0)
lego Emitter cutoff current | Vgg= 5V 10| nA
(Ic =0)
VRr)ceo Coliector-base lc =100 A
breakdown voltage for 2N 3109 and 2N 3110 80 \)
(le =0) for 2N 3107 and 2N 3108 100 \"
Vigr)ceo -~ Collector-emitter lc =30mA
breakdown voltage for 2N 3109 and 2N 3110 |40 v
(lg =0) for 2N 3107 and 2N 3108 (60 v
V(BR)EBO Emitter-base 'E =100 ”A 7 Vv
breakdown voltage
('c =0)
Vcesaty . Collector-emitter lc =150mA Ig = 15mA 0.25| V
saturation voltage lce =1A lg =100 mA 11V
Vge(sat). Base-emitter Ilc =150mA Ig= 15mA 1.1 Vv
saturation voltage lc =1A lg =100 mA 2|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

Min. Typ. Max.

Unit

»*
hre

DC current gain

for 2N 3107 and 2N 3109
le =160 mA V= 1V
le =0.1mA Veeg= 10V
le =500 mA  Vceg= 10V
le =160 mA Ve= 10V
Tamp= -55°C

for 2N 3108 and 2N 3110
lc =160 mA V=1V

le =0.1mA Veeg= 10V
lc =600 mA Vcg= 10V
lc =150 mA Ve= 10V
Tamp= -55°C

100
35
40

30
40
20
25

15

300

120

fr

Transition frequency

lc =50mA  Vcg= 10V
f=20 MHz

for 2N 3107 and 2N 3109
for 2N 3108 and 2N 3110

70
60

MHz
MHz

Ceso

Emitter-base
capacitance

|C=0 VEBZOSV
f=1MHz

80

pF

CCBO

Collector-base
capacitance

le =0 Veg= 10V

for 2N 3107 and 2N 3108
for 2N 3109 and 2N 3110

20
25

pF

NF

Noise figure

lc =30 uA V=10V
f=1kHz Ry =1ka

dB

* %
ton

Turn-on time

lc =150 mA Vo= 20V
lg1=7.5mA

200

ns

* %
Totr

Turn-off time

lc =150 mA V= 20V
lg1= -lgz= 7.5 mA

1000

ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
** See test circuit.
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Normalized DC current gain
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE AMPLIFIER

The 2N3114 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is
primarily intended for high voltage, medium power applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Ig= 0) 150 \Y%
Vceo Collector-emitter voltage (Ig= 0) 150 \Y
Veso Emitter-base voltage (I¢ = 0) 5 \
le Collector circuit 150 mA
Piot Total power dissipation at Ty, < 25°C 0.8 w

at Tegee < 25°C 5 W
Tag. T; Storage and junction temperature 65 to 200 °C

MECHANICAL DATA Dimensions in mm

Collector connected tocase

(sim. to TO-39)

6/81
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max 35 °Cc/wW
th jamb  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= 100V 10| nA
current (lg=0) Veg=100V  Tamp= 150°C| 10| A
leso Emitter cutoff Veg= 4V 100| nA
current {Ic=0)
\/ allantar_bhaca 1 — 1NN .. A 1EN \/
v (BR)CBO ulicuiLul Masc IC TV um LKAV \
breakdown voltage
(le=0)
V(sRr)ceo * Collector-emitter lc =10 mA 150 \Y
breakdown voltage !
“B= 0)
Vierieso Emitter-base le =100 kA 5 \
breakdown voltage
“c= 0)
Vcegat)y:  Collector-emitter lc =50mA  Ig=5mA 1 V
saturation voltage
Vee@at)* Base-emitter lc=50mA Ig=5mA 09| V
saturation voltage
hFE* DC current gain lc =100A V=10V 15 35 -
lc =30mA V=10V (30 60 120| —
Tamp= -55°C
lce =30mA V=10V |12 24 -
hte High frequency lc =30mA Vee=10V |2 -
current gain f=20MHz
CEBO Emitter-base VEB: 0.5V 80 pF
capacitance f=1MHz
Cceo Collector-base Veg= 20V 9| pF
capacitance f=1MHz
* Pulsed: pulse duration = 300 us, duty cycle = 1%.
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EPITAXIAL PLANAR PNP

AMPLIFIERS AND SWITCHES

The 2N 3250 and 2N 3251 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal
case. They are suited for switching and amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig=0) -50 \Y
CEO Collector-emitter voltage (Ig= 0) -40 \
Vego Emitter-base voltage (Io= 0) -5 \
c Collector current -200 mA
Piot Total power dissipation at Tymp < 25°C 0.36 w
at Teaee <25°C 1.2 w

Tstgr T Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

e i

] 13

Q:

=

. POYS-A

- (;sim.‘ to TO-18)

6/81
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THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 146 °C/W
th -amp  1hermal resistance junction-ambient max 487 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcex Collector cutoff Vce=-40V -20| nA
current (Vgg=3V)
lgex Base cutoff current Vee= -40V -50 | nA
(Vge=3V)
VRr)ceo Collector-base lc =-10 MA -50 \
breakdown voltage
“E =0)
Visriceo « Collector-emitter lc =-10mA -40 Vv
breakdown voltage
“B = 0)
V(srieso Emitter-base lg =-10MA -5 \Y
breakdown voltage
(l(;: 0)
Vceaty. Collector-emitter le =-10mA Ig=-1mA 0.25| V
saturation voltage lc =-50mA Ig=-5mA 0.5 V
Vgegaty. Base-emitter lc =-10mA Ig=-1mA |0.6 09| Vv
BE G0 saturation voltage lc =-50mA Ig=-5mA 1.2y V
hee” DC current gain for 2N 3250
le =-0.1mA Ve=-1V 40 -
lc =-TmA Vcg=-1V 45 -
lc =-10mA Vgg=-1V 50 150| —
lc =-50mA Vcg=-1V 15 -
for 2N 3251
le =-0.1mA Vce=-1V 80 -
|c:-1 mA VCE:_1V 90 -
lc =-10mA Vceg=-1V 100 300
lc =-50mA Vceg=-1V 30 -
he Small signal current le =-1mA  Vceg=-10V
gain = 1kHz for 2N 3250 |50 200 —
for 2N 3251 (100 400 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency Ic=-10mA  Veg=-20V
f =100 MHz
for 2N 3250 |250 MHz
for 2N 3251 |300 MHz
Cego Emitter-base Ic=0 Vegg=-1V
capacitance f=1MHz 8| pF
Ccgo Collector-base Ie=0 Veg=-10V
capacitance =1 MHz 6| pF
NF Noise figure Ic=-100 MA  Ve=-5V
f=100 Hz Rg=1ka 6| dB
hie Input impedance le=-1mA Vee=-10V
f=1kHz
for 2N 3250 |1 6| ko
for 2N 32561 |2 12| ka
hye Reverse voltage ratio lc=-1mA Vce=-10V
f=1kHz
for 2N 3250 10x104| —
for 2N 3251 20x10°4| —
hoe Output admittance le=-1TmA Vee=-10V
f=1kHz
for 2N 3250 |4 40| uS
for 2N 3251 |10 60| uS
tq Delay time lc=10mA Vee=3V
Ig1= 1 mA 35| ns
1, Rise time Ic=10 mA Vee=3V
lg1=1mA 35| ns
tg Storage time lc=10mA Vee=3V 200 | ns
lg1=-lg2=1mA
t Fall time lc=10mA Vee=3V
Ig1= -lgo= 1 mA 50| ns
o' Coe Feedback time lc=-10 mA Vee=-20V 250| ps

constant

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N3301 and 2N3302 are silicon planar epitaxial NPN transistors in Jedec TO-18 metal
case. They are designed to cover a wide range of amplifier and switching applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Ig = 0) 60 \Y
Vceo Collector-emitter voltage (Ig = 0) 30 \Y%
Vego Emitter-base voltage (Ic = 0) 5 \
e Collector current 0.5 A
Piot Total power dissipation at T, < 25°C 0.36 W

at Tege S 25°C 1.8 w
Tegr Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connectéd tq c:‘ise
(sim. to TO-18)
6/81
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THERMAL DATA

Rth j-case Thermal resistance junction-case max  97.2 °C/W
th j-amb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,.,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 50V 10| nA
current (Vgg= 0) V=50V Tymp= 150°C 10| MA
lego Emitter-cutoff Veg= 3V 10| nA
current (Ic=0)
Vir)ceo Collector-base lc = 10 HA 60 \Y
breakdown voltage
(~|E: 0)
Vigr)ceo * Collector-emitter lc =10mA 130 \%
breakdown voltage
“B: 0)
V (8ryeso Emitter-base lg = 10 LA 5 \
breakdown voltage
(Ic=0)
Veegaty.  Collector-emitter lc =150mA Ig = 15mA 022 Vv
saturation voltage lc =500 mA |Ig =50 mA 06| V
Vgeaty . Base-emitter lc =150 mA Ig =15 mA 1.1 V
saturation voltage lc =500 mA Ig =50 mA 1.5| V
hee ™ DC current gain for 2N3301
lc=0.1mA  Vce= 10V 20 40 —
ic=1mA Vee= 10V 25 60 -
lc =10mA  Veg= 10V 35 70 -
lc =150mA Vee= 10V |40 120 —
Ilc =600 MA Vceg= 10V 20 60 -
IC =150 mA V=1V 20 50 -
for 2N3302
lc =0.1mMA V=10V 35 80 -
lc=1TmA V=10V 50 140 -
lc =10mA V=10V 75 200 -
IC =150 mA Vce= 10V 100 300 —
lc =500 mA Vcee= 10V 50 125 -
lc = 150 mA V=1V 50 75 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heo High frequency lc=5B0mA V=10V 25 -
current gain f= 100 MHz
Cego Emitter-base Veg= 2V 20| pF
capacitance f=1MHz
Cceo Collector-base Veg= 10V 8| pF
capacitance f=1MHz
ton Turn-on time Ic =300mA Vo= 25V 60| ns
Ig;= 30 mA
torr Turn-off time lc =300mA Vo= 25V 150 | ns
lg;= ~lg,= 30 mA

** Pulsed: pulse duration = 300 us, duty cycle = 1%.
* See test circuit.

Test circuit for ty,

PULSE GENERATOR:
tr<10ns
Z|N =50

TO OSCILLOSCOPE:
ty<1.0ns
ZiN ~ 100k

Test circuit for tq ¢
Vgg=-15V Veg=+25V

ouT

+31v 0.47uF
JLv
PULSE GENERATOR: °7| |7, NO— TO OSCILLOSCOPE:
tr <20ns g 500 t, < 1.0ns
Z|N = 500 N Z|N = 100 k2

I
—— _L S- 4612
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EPITAXIAL PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N3502, 2N3503, 2N3504 and 2N3505 are silicon planar epitaxial PNP transistors in
Jedec TO-39 (2N3502, 2N3503) and in Jedec TO-18 (2N3504, 2N3505) metal cases. They
are designed for high-speed saturated switching and general purpose applications.

ABSOLUTE MAXIMUM RATINGS

2N3502 | 2N3503
2N3504 | 2N3505

VCBO
CEO
EBO

Ptot

Tstg: Tj

Collector-base voltage (1g = 0)

Collector-emitter voltage (lg = 0)

Emitter-base voltage (I¢ = 0)

Collector current

Total power dissipation at T, < 25°C
for 2N 3504, 2N 3505
for 2N 3502, 2N 3503

at Tepe < 25°C

for 2N 3504, 2N 3505
for 2N 3502, 2N 3503

Storage and junction temperature

-45V -60 V
-45 V -60 V
5V

600 mA

0.4 W
0.7W

1.3W
3w
-65 t0 200 °C

MECHANICAL DATA

Collector connected to casé

6/81

(sim. to T0-39)
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2N3502 2N3504
THERMAL DATA 2N3503 | 2N3505
Rin j-case Thermal resistance junction-case max 132°C/W | 568.3°C/W
Rin j-amp  Thermal resistance junction-ambient max 437 °C/W | 250°C/W

ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for 2N 3503 and 2N 3505
current (Vgg= 0) Vee= -0V -10| nA
for 2N 3502 and 2N 3504
Vee= -30V -10| MA
leso Collector cutoff for 2N 3503 and 2N 3505
current (Ig = 0) Veg=-50V  T,np= 150°C -10| MA
for 2N 3502 and 2N 3504
Vee=-30V T mp= 150°C -10| HA
Vierycso Collector-base lc =-10 MA
breakdown voltage for 2N 3503 and 2N 3505 -60 \%
(le =0) for 2N 3502 and 2N 3504 -45 Y,
Vigr)ceo . Collector-emitter Ic =-10mA
breakdown voltage for 2N 3503 and 2N 3505 -60 \%
(Ig =0) for 2N 3502 and 2N 3504 -45 \%
Visr)eso Emitter-base le =-10 uA -5 \Y
breakdown voltage
(Ic =0)
Veeaty . Collector-emitter lc =-50mA lg =-25mA -0.25| V
saturation voltage lc =-1560mAlg = -15 mA -04| V
Ic = -500mA Ig = -50 mA -1.6| V
Veegaty” Base-emitter lc =-50mA Ig=-25mA -1 Vv
saturation voltage lc =-160mA |g =-15 mA -1.3| V
Ic = -500mA Ig =-50 mA 2|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee* DC current gain lc =-0.0lmAVce=-10V |80 -
lc =-0.1mA Vcg=-10V  |120 —
lc=-TmA Vge=-10V 135 —
lc =-10mA Vge=-10V 140 —
lc =-150 MAVg=-10V 100 300 —
lc =-500 mMAVceg=-10V 50 —
Tamp= -55°C
lc =50mA Vge=1V 50 -
fr Transition frequency lc =-60mA Veg=-20V
f= 100 MHz 1200 MHz
Cego Emitter-base le =0 Vegg= -0.5V
capacitance f= 100 kHz 30| pF
Cceo Collector-base le=0 Veg= -10V
capacitance f=1MHz 8| pF
NF Noise figure lc =-30uMA Vceg=-5V
f=1kHz Rg= 10Ka 4| dB
ton Turn-on time lc = -300mA V= -30V
Ig;=-30 mA 40| ns
tosf Turn-off time lc =-300 MA V= -30V
Ig1= -lgo= -30 mMA 100| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

GENERAL PURPOSE AMPLIFIERS

The 2N 3700 is a silicon pianar epitaxial NPN transistor in Jedec TO-18 metal case, intended
for small signal, low noise industrial applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig=0) 140 \%
Vceo Collector-emitter voltage (lg= 0) 80 Y
Veso Emitter-base voltage (Ic=0) 7 \Y
le Collector current 1 A
Piot Total power dissipation at Ty, < 25 °C 0.5 w
at Tease < 25°C 1.8 w
at Tease < 100°C 1 w
Tag T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
5‘3max 12'7min. é
1%’.
x Fx Q
&5 mE#
wrd e
PO1B-A
(sim. to TO-18)
6/81
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 97 °C/W
Rin jamp  Thermal resistance junction-ambient max 350 °C/W

ELECTRICAL CHARACTERISTICS (T,mp= 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= 90V 10| nA
current (Ig=0) Ve = 90V Tamp= 150°C 10| A
lego Emitter cutoff Vgg= bV 10| nA
current (Ic=0)
V(sr)ceo Collector-base Ic=100 LA 140 \%
breakdown voltage
“E: 0)
V(BR)CEO* Collector-emitter lC = 30mA 80 \
breakdown voltage
(IB: 0)
V(eryeso Emitter-base Ie= 100 uA 7 \Y
breakdown voltage
(1c=0)
Veeaty . Collector-emitter Ic=150 mA Ig=15mA 0.2 Vv
saturation voltage Ic=500 mA Ig=50mA 0.5| V
VgEe aty . Base-emitter Ic=150mA lg=15mA 1.1 Vv
saturation voltage
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee* DC current gain
Ic=0.1mA V=10V 50 -~
Ic=10mA  Vce=10V 90 -
lc=150mA V=10V 100 300 —
Ic=500mA Vce=10V 50 -
Ic=1A Vee= 10V 15 -
lc=150 mA Vceg=10V
Tamp= ~-55°C 40 -
hte Small signal current le=1mA Vee=5V 80 400 -
CE
gain f=1 kHz
fr Transition frequency Ic=50mA  Vce=10V 100 MHz
f=20 MHz
Cego Emitter-base Ic=0 Vegg=0.5V
capacitance f=1MHz 60 pF
CcBo Collector-base le=0 Veg= 10V
capacitance f=1MHz 12 pF
rop'Cpe  Feedback time Ic=10mA  Veg=10V
constant f=4 MHz 25 400 | ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%

329




EPITAXIAL PLANAR NPN

HIGH-CURRENT SWITCH

The 2N 3724 is a silicon planar epitaxial transistor in TO-39 metal case. It is a high-current
switch used for memory applications requiring breakdown voltages up to 30V and operating
currents to 1A.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lg = 0) 50 \Y
Vces Collector-emitter voltage (Vgg= 0) 50 \Y
Vceo Collector-emitter voltage (Ig = 0) 30 \Y
Veso Emitter-base voltage (Ic = 0) 6 \Y
lc Collector current 1 A
Piot Total power dissipation at T,mp < 25°C 0.8 w

at Teaee < 25°C 3.5 w
Teatg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6,672 2708 s

, '“"’“”“””‘*’] 2

¢ 94 mx

] ¢85-'“3,1
¢ :l
}
g0

- (sim. to TO-39)
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 50 °C/W
Rth jamb  Thermal resistance junction-ambient max 220 °C/W
ELECTRICAL CHARACTERISTICS (T,.,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
{lceo Collector cutoff Vceg= 40V 1.7] HA
current (Ig=0) Veg=40V  T,np= 100°C 120 MA
Visr)ceo Collector-base lc = 10 MA 50 \%
breakdown voltage
(le =0)
Vigryces Collector-emitter lc =10 A 50 \%
breakdown voltage
(Vge=0)
Vigriceo™ Collector-emitter lc = 10mA 30 v
breakdown voltage
“B= 0)
Vier)eso Emitter-base lg = 10 A 6 \%
breakdown voltage
(Ic=0)
Vceaty©  Collector-emitter le=10mA Ig=1mA 0.25| V
saturation voltage lc=100mA Ig=10mA 0.20| V
lc=300mA Ig=30mA 032 Vv
lc=500mA Ig= 50 mA 042 V
lc=800mA Ig=80mA 0.65| V
lc= 1000mA 1= 100 mA 0.75| V
Veegaty”  Base-emitter Ic=10mA Ig=1mA 0.64 0.76| V
saturation voltage Ic=100mA Ig=10mA 0.75 0.86| V
Ic=300mA Ig=30mA 089 11| V
Ic=500mA Ig=50mA 0.9 1.2 Vv
Ic=800mA Ig=80mA 1.0 15| V
lc= 1000mA Ig= 100 mA 1.1 17|V
heg™ DC current gain Ic=10mA V=1V 30 60 -
lc=100mA Vce=1V 60 90 150 —
lc=300mA Vcg=1V 40 60 -~
Ic= 1000mA Vcg=5V 30 -
lc=800mA Vcg=2V 25 -
Ic=500mA Vceg= 1V 35 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

hse High frequency current | lc =50 mA  Vceg= 10V 3 -
gain f= 100 MHz

Ccso Collector-base Ic=0 Veg= 10V 12| pF
capacitance f=1MHz

Ceso Emitter-base Ic=0 Veg= 0.5V 55| pF
capacitance f=1MHz

ton ¥ Turn-on time lc =500 MA V= 30V 35| ns

. lg = 50 mA
tor Turn off time lc =500 mA Vo= 30V 60| ns
IBI= -'822 50 mA

* Pulsed: pulse duration = 300 us, duty cycle = 1%.
** See test circuit.

~ Switching characteristics Switching characteristics
G -3156
t F—3 =
(ns) 8 —
Iz -
4 te 41 |
— QU . ———ee "' — et —
L1 /
- 7,&
Tt
/’
s
10 =1 /
8 -
Lp— T—— td
I¢ = 500mA
if lg=101g;=-0lgy . —f.. - 2 gy =gy = SOmA -
Vec=30V = 30V
1 L : 1 I
100 200 400 600 I¢ (ma) -50 0 50 100 Tamb (*O)
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Test circuit for ty,, tos

S- 4610

PULSE GENERATOR: TO OSCILLOSCOPE:
t, ts < 1.0ns t,<1.0ns

PW ~ 1.0 us Z)n = 100K

Z;N =500

DC < 2%
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EPITAXIAL PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

The 2N 3725 is a silicon planar epitaxial transistor in TO-39 metal case. It is a high-voltage,
high-current switch used for memory applications requiring breakdown voltages up to 50V
and operating currents to 1A. Fast switching times are assured because of the high minimum
f+ (300 MHz) and tight control on storage time.

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-base voltage (lg = 0) 80 \Y
Vces Collector-emitter voltage (Vgg= 0) 80 \
Vceo Collector-emitter voltage (Ig= 0) 50 \
Vego Emitter-base voltage (.= 0) 6 Vv
le Collector current 1 A
Piot Total power dissipation at T mp < 25 °C 0.8 W

at Teaee <25°C 3.5 w
Teg, T Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

g8 py 8

4

s |

- ¢ g 5max

|

(sim. to TO-39)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 50 °C/W
Rih j-amb  Thermal resistance junction-ambient max 220 °C/W
ELECTRICAL CHARACTERISTICS (T,nu= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lcBo Collector cutoff Vceg= 60V 1.7] _A
current (Ig=0) Veg= 60V Tamp= 100°C 120| uA
V(gryceo Collector-base
breakdown voltage lc=10 uA 80 \
(lg=0)
V(gr)ces Collector-emitter
breakdown voltage lc=10 uA 80 \
(VBE= 0)
Vigriceo: Collector-emitter
breakdown voltage lc=10 mA 50 \Y
(IB =0)
Vr)eso Emitter-base
breakdown voltage le=10 uA 6 \Y
(Ic=0)
Vece@ary*  Collector-emitter Ic=10mA Ig=1mA 0.19 0.25{ V
saturation voltage Ic=100mA Ig=10mA 0.21 0.26| V
1c=300mA 13=30mA 031 04| V
Ic=500mA Ig=50mA 0.4 052 V
1c=800mA 13=80mA 05 08| V
Ic=1000mA Ig= 100 mA 06 095| V
Vge@gay* Base-emitter Ic=10mA Ig=1mA 0.64 0.76| V
saturation voltage Ic=100mA Ig=10mA 0.75 0.86| V
Ic=300mA [g=30mA 089 1.1 V
Ic=500mA Ig=50mA |09 1.2 V
1c=800mA 13=80mA 1.0 15| V
Ic=1000mA Ig= 100 mA 1.1 17| V
hgg* DC current gain Ic=10mA V=1V 30 60
1c=100mA V=1V 60 90 150 -
1c=300mA V=1V 40 60 -
Ic=1000mA Vce=5V 25 65 -
1c=800mA V=2V 20 40 -
1c=500mA Vce=1V 35 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte High frequency current | Ic = 50 mA Vee= 10V |3 -
gain f= 100 MHz
Ccso Collector-base le =0 Veg= 10V 10| pF
capacitance f=1MHz
CeBo Emitter-base lc =0 Veg= 0.5V 55| pF
capacitance f=1MHz
ton " Turn-on time lc =500 mA Vcc=30V 35| ns
Ig = 50 mA
| Turn off time lc =500 MA V=30V 60| ns
|BI=_IBZZ 50 mA

* Pulsed: pulse duration = 300 us, duty cycle = 1%.

** See test circuit.

DC current gain

Collector-emitter saturation voltage

G-3151

G- 3152

hEE i W VeE (sat) 1 [ l
| ) I
Vce =SV c=10lg
160 a8
Tamb= 100°C
ot
4 N
1 N |
120 i 06
—"h \
25°C 'l "
—
L] ol \\N \ A
N 9 g
-55+C TTTT] 7
|t N —-:4/
1 ] [
i
| J
i
4 2 4 6 2
102 1c (mA) 102 Ic (mA)

336




Base-emitter saturation voltage Contours of constant transition fre-

quency
TTTTT it Ve FE
8
(U - J,]Wr o I ss0 i
lc=101g \\ Wz II / /
16 H ‘ \ 7
’\ %01 // / (/
12 ﬁ \r_r— /
/
A/ , / /
—1 L4 — 3 7~ y
Tamb=-55°C_L =T L1/ 8 \— 350 7
a8 i =T a .
et 25°C__ytHd A1 | ] 4 7
100°C_ ‘ 50T /
/” /
04 ettt /
2 A
KT
1
0 4 6 10— 2 4 6 8 2 4 6 8
1 10 102 Ic (mA) 10 102 ) I (mA)
Switching characteristics Switching characteristics
G -3155 G -3156
t t
(ns)® (ns)® [
6 6|
5] —
4 4 !'s
_ te
\ ™~ "1 //
2 2
ty L~ |t
\ LA ,A/ tr
tr /// /‘/’
0 o~ > 10 —
8 T 8
d
6 \\ 6
o~ —
[——t— td
4 - 4
I¢ = 500mA
2t lc=10Ig;=-10lg, 2 Igy=-Igp= 50mA
Vec=30V Vec= 30V
1 : 1 L
100 200 400 600 I¢ (mA) -50 0 50 100 Tamb (°0)
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Test circuit for to,, tof

C=+30V

e

+9.7V
—‘ L YN

S-4618
PULSE GENERATOR: TO OSCILLOSCOPE:
t, t¢<1.0ns t, <1.0ns
PW =~ 1.0 us Z)n = 100 KQ
2|N= 500
DC < 2%
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EPITAXIAL PLANAR PNP

HIGH-VOLTAGE AMPLIFIERS

The 2N 3930 and 2N 3931 are silicon planar epitaxial PNP transistors in Jedec TO-18

(2N 3930) and Jedec TO-39 (2N 3931) metal cases.

Both devices feature high voltage, high gain, low noise and excellent current gain linearity

from 10 A to 50 mA.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0)

Vceo Collector-emitter voltage (Ig = 0)

Vego Emitter-base voltage (Ic = 0)

le Collector current

Piot Total power dissipation at T, <25 °C
for 2N3930
for 2N3931

at Tease <25°C

for 2N3930
for 2N3931

Tsqg, T; Storage and junction temperature

-180
-180

-6
-100

0.4
0.7

1.4
25
-55 to 200

3
> <KL

oss ss

MECHANICAL DATA

Collector connected to case

Dimensions in mm

~ Collector connected to case :
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THERMAL DATA 2N 3930 2N 3931
Rin j-case  Thermal resistance‘junction—case max | 125 °C/W 70 °C/W
Rih j-ampb Thermal resistance junction-ambient max | 438 °C/W | 250 °C/W

ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (lg = 0) Veg= -100V -10{ nA
Veg=-100V  T,mp= 125°C -10| MA
leBo Emitter cutoff
current (I = 0) Veg= -4V -10| nA
V(sr)ceo Collector-base
breakdown voltage lc =-10 A -180 Y,
(g =0) ’
V, * Collector-emitter
BRICES breakdown voltage lc =-2mA -180 \%
(lB = 0)
V@eryeso Emitter-base
breakdown voltage lg =-10 pA -6 Y,
(lc =0)
Vcegat)w Collector-emitter
saturation voltage lc =-10mA Ig=-1mA -0.1 -0.25| V
VgE @ty * - Base-emitter
saturation voltage lc =-10mA g =-1TmA -0.74 09| V
heg* DC current gain lce =-10MA Vee=-10V |60 110 -
lc =-TmA Vcg=-10V |80 170 -
Ilc =-10mA Veg=-10V |80 200 300| —
le =-10 A Vgg=-10V
Tamp= -55°C 15 60 -
lc =-100 4A V e=-10V
Tamp= -55°C 30 90 —
fr Transition frequency le =-1TmA  Vge=-10V .
f =20 MHz 40 60 160 |MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance lc=0 Vgg= -0.5V
f =1MHz : 20 25| pF
Cceo Collector-base
capacitance lge =0 Veg= -5V
f =1MHz 5 7| pF
NF Noise figure le =-10 A Vieg=-5V
Rg= 10 ks v
f =10kHz B=2kHz 1 3| dB
f =1kHz B =200 Hz 1 3| dB
f =100Hz B=20Hz 2 10| dB

* Pulsed: pulse duration = 300 us, duty cycle = 1%

DC current gain

G6-31587
T

heg

[T

s==

7

T

L

125°C

240

T
|

Veg =-10V |
D
e i

Tam

—F=

+
|

160

120

=S

40

|

10 -ic (mA)

-Veg(sat)

0.15

Collector-emitter saturation voltage

G - 3158

Ll

—lc=-1018

Lo
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Base-emitter saturation voltage Emitter-base and collector-base

capacitances
G-3159 6-3162
e T LT s =
) (pF) i i
"i 6 B :
Tamb =-55°C+"1 B T
0.8 4 f t
p Bl _”/ . P T
ﬁ'/" ) , Nepo =01 l ] H
06 o ~\ | | I
A | | i i
./‘/’ i LA T 0 M ™ i i
h2s+c | A . : e ——
04 —+ B i N ‘ i
/ | | . T ik AN
CoTT T -1c=-101 ! | S
| 0 [ C B I | b ]
0.2 R T i C \
|| | i ‘ i [ N
T ; ! ! i ii i R
| | i RN
L I L ‘l»HH \ ol
o “ 2 6 ! 2 “ 6 8 2 : 6 8 2 “ 68
10-! 1 10 -Ic (mA) 0" ! 0 Vg (V)
Contours of constant transition Contours of constant noise figure
frequency (f =100 Hz)
G- 3163 ) G - 3166
VCes Rg , o o~ FH
(v)e Hr (kn) ~~ 110
“ { = 1] —T . \\‘ N L g‘b.:_._
,1_gMuzpo] fea [lea|lso [so fioo : ,| Vee =-5V N \\ 6 \\
f =100Hz N ) N
R N N
o0, o L B=20Hz \\ N
S
IR
6 6 <
4 R N
2 i 2 \‘ \‘\ s
N_2d8 N
1k / ) \‘ \\“: >
8 8 LN e
6 X ¢ I 8— N
\ S\ N ~
“ \ SO SN N
2 / 0N N N 1
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10! 2.4 10! 2 — ; z\ 1 6 sk
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Contours of constant noise figure Contours of constant noise figure

(f =1kHz) (f =10 kHz)
R e L LU, R S 8
Y S e e = ' - . ‘H’;VG T
(k) ¢ = \*ﬁ\(‘- > "\‘\C\\ E (kA) s ~ D
Py S N N Ny
s N NN ‘\‘ 8]y ¢ VCE =-5V . 6
. :CE&_HSV M\\ ; \\ =6 N 2| 1 =10kHz ™ N4 N
= z s
] N NN B =2kHz N 2
B= 200 Hz NG NN N
0, — N NG 10k \\ \‘ b
6 \\\ N NG SINCT . \\\ ~
‘ ;\ J N 1z | S - : NG
2 \ N 2 \ N
N 2 NUd
. \‘ \‘ \ | ‘ \ \ NJld8 L
8 BN ~_ Y —S s St
= \\,\,x ~ =148 A s N s — —F =
. \: N2 ‘ 5 ~
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N N3 ) 8 N oy ! >
{ 4 L ~ T
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) 2 “« 6 8 2 “ 68 2 “« 5 8 2 « 6 8
10° 107 -lg (ma) 102 107! “lg (mA)
Contours of constant wide band noise Noise figure vs. frequency
figure
R G-3 o 6-2065
9., T i NG NEOL T T LTI T
(kn) Veg =-S5V NT 3N (d8) T
ST |B=10Hz to 10kHz 2N i = ==Ic=-10uA, Rg=10ka
. C { 16 b .. .hmmmmm=lc =-1mA, Rg =1k [
i b e e - . |
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EPITAXIAL PLANAR PNP

LOW NOISE, LOW LEVEL AMPLIFIERS

The 2N 3962, 2N 3963, 2N 3964 and 2N 3965 are silicon planar epitaxial PNP transistors in
Jedec TO-18 metal case particularly intended for use in low noise applications. They
features are excellent current gain linearity from 1 gA to 50 mA.

ABSOLUTE MAXIMUM RATINGS 2N 3962
2N 3964 l 2N 3965 }ZN 3963
Veeo Collector-base voltage (lg = 0) -45V | -60 V ‘ -80 V
Vceo Collector-emitter voltage (lg = 0) -45V -60 V -80 V
Vego Emitter-base voltage (Ic = 0) -6V
le Collector current -200 mA
Piot Total power dissipation at Tymp < 25°C 0.36 W
at Tease < 25°C 1.2W
Tstg: Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

5 3"\3! 1 2'7min

S

==

POIB-A

_$58™

(sim. to TO-18)
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THERMAL DATA

Rtnh jcase  Thermal resistance junction-case max 146 °C/W
Rth j.amp  Thermal resistance junction-ambient max 487 °C/W
ELECTRICAL CHARACTERISTICS (T,.,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for 2N 3964
current (Vgg= 0) V= -40V -10| nA
Vee=-40V T, np= 150°C -10| pA
for 2N 3962 and 2N 3965
Vce= -50V -10| nA
Vce=-50V  T,np= 150°C -10| MA
for 2N 3963
VCE: -70V -10| nA
Vce=-70V  Tmp= 150°C -10| A
leBo Emitter cutoff Veg= -4V -10| nA
current (Ic = o)
V(BR)CBO Collector-base IC: -10 /J-A
breakdown voltage for 2N 3964 -45 \
(lIg =0) for 2N 3962 and 2N 3965 -60 \
for 2N 3963 -80 \Y
Visr)ces Collector-base lc =-10 A
breakdown voltage for 2N 3964 -45
(Vge=0) for 2N 3962 and 2N 3965 -60
for 2N 3963 -80
Visr)ceo " Collector-emitter lc =-5mA
breakdown voltage for 2N 3964 -45 \
(lg =0) for 2N 3962 and 2N 3965 -60 \
for 2N 3963 -80 \%
Visrieso Emitter-basebreakdown lg = -10 uA -6 \Y
voltage (Ic = 0)
Vet — Collector-emitter lc =-10mA Ig =-05mA -0.25| V
saturation voltage lc =-50mA Ig =-5mA -04| V
Veepaty — Base-emitter lc =-10mA |g =-0.5mA -09| V
saturation voltage Ilc =-60mA Ig =-5mA -095| VvV
hee DC current gain for 2N 3962 and 2N 3963
lC: -1 IJ.A VCE: -5V 60 -
Ic=-10UA Vce=-5V 100 300 —
lc=-100 UA Vcg= -5V 100 -
le=-TmA  Vceg=-5V 100 450| —
Ic=-10mA Vcg=-5V 100 -
lc=-50mA Vce= -5V 920 -
lc=-10UA Veg=-5V
Tamp= -55°C 40 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

Min. Typ. Max.

Unit

*
hre

DC current gain

for 2N 3962 and 2N 3963
lc=-50mA Vce=-5V
Tomp= -55°C

c

Tamp= 100°C
for 2N 3964 and 2N 3965
le=-1uA Veeg= -5V
lc=-10uA  Vee=-5V
lc=-100uA  Vcg=-5V
lc=-1mA Vee= -5V
lc=-10mA Vcg=-5V
lc=-50mA Vcg=-5V
Vee= -5V

Vee= -5V

Vee= -5V
Vee= -6V

45

180
250
250
250
200
180

100
90

600

500
600

800

Small signal current
current gain

c=-1TmA Vee= -5V
=1kHz

or 2N 3962 and 2N 3963
or 2N 3964 and 2N 3965

100
250

550
700

fr

Transition frequency

lc=-05mA Vce=-5V
f= 20 MHz

for 2N 3962 and 2N 3963
for 2N 3964 and 2N 3965

40
50

160
160

MHz
MHz

Ceso

Emitter-base
capacitance

VEB = -0.5V

15

pF

CCBO

Collector-base
capacitance

Veg= -5V

pF

NF

Noise figure

lc=-20MA  Ve=-5V
Ry= 10 ka2

for 2N 3962 and 2N 3963
f= 10 to 10 000 Hz

f= 100 Hz B=15Hz
f=1kHz B= 150 Hz
f= 10 kHz B= 1.5 kHz
for 2N 3964 and 2N 3965
f=10to 10 000 Hz

f= 10 Hz B=2 Hz

= 100 Hz B=
f=1kHz B=
f= 10 kHz B=

ey

NN OON WWOoW
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

hie Input impedance le=-1mA Vee= -5V

f= 1 kHz

for 2N 3962 and 2N 3963 25 17| ka

for 2N 3964 and 2N 3965 6 20| ko
hre Reverse voltage ratio lc=-1mA Veg= -5V

f=1kHz 10x104| —
hoe Output admittance le=-1mA Vee= -5V

f= 1 kHz

for 2N 3962 and 2N 3963 5 40| uS

for 2N 3964 and 2N 3965 5 50| uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

HIGH-CURRENT SWITCH

The 2N 4013 is a silicon planar epitaxial transistor in TO-18 metal case. It is a high-current
switch used for memory applications requiring breakdown voltages up to 30V and operating
currents to TA.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lg = 0) 50 Y
VcEs Collector-emitter voltage (Vgg= 0) 50 \
Vceo Collector-emitter voltage (Ig = 0) 30 \
Veso Emitter-base voltage (Ic = 0) 6 \Y
le Collector current 1 A
Piot Total power dissipation at Ty, < 25°C 0.36 w

at Tease < 25°C 1.2 W
Tetg, Tj Storage and junction temperature -65 to 200 °C

MECHANICAL DATA

Collector connected to case

6/81

53"‘*‘*T 127mn %

_$58™
® 4L,9™X

POIB-A

| _T%EQ’

Dimensions in mm

 (sim. to TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
th jampb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,.,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
{1cBO Collector cutoff Veg= 40V 1.7 A
current (Ig= 0) Veg=40V  T,mp= 100°C 120| MA
Visr)ceo Collector-base lc = 10uA 50 \Y
breakdown voltage
(le = 0)
Vier)ces Collector-emitter lc = 10 MA 50 \Y
breakdown voltage
(Vee=0)
Vigr)ceo "~ Collector-emitter Ic = 10mA 30 v
breakdown voltage
“B =0)
Visr)eso Emitter-base lg =10 HA 6 \%
breakdown voltage
(,c =0)
Veeayy©  Collector-emitter Ic=10mA |lg=1mA 0.25| V
saturation voltage Ic=100mA Ig= 10mA 0.20| V
lc=300mA .Ig=30mA 032 V
Ilc=500 mA Ig=50mA 042 V
Ilc=800mA Ig=80mA 0.65| V
lc=1000mA Ig= 100 mA 0.75| V
Veegaty” Base-emitter Ilc=10mA Ig=1mA 0.64 0.76| V
saturation voltage Ilc=100mA Ig=10mA 0.75 0.86f V
Ic=300mA Ig=30mA 089 1.1 V
lc=500mA Ig=50mA 09 1.2 V
Ic=800 mA |g=80mA 1.0 15| V
Ic= 1000mA Ig= 100 mA 1.1 1.7 V
hee™* DC current gain lc=10mA  Vcee=1V 30 -
Ic=100mA V=1V 60 150| —
,C: 300 mA VCE= 1V 40 -
lc= 1000mA Vcg=5V 30 -
le=500 A Vce=1V 35 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
h¢e High frequency current | Ic =50 mA  Vceg= 10V 3 -
gain f= 100 MHz
Ccso Collector-base le=0 Veg= 10V 12| pF
capacitance f=1MHz
Ceso Emitter-base Ic=0 Veg= 0.5V 55| pF
capacitance f=1MHz
ton " Turn-on time lc =500 MA V=30V 35| ns
S, lg =50 mA
tost Turn off time lc =500 mA V=30V 60| ns
'Bl= _’322 50 mA

* Pulsed: pulse duration = 300 us, duty cycle = 1%.
** See test circuit.
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Switching characteristics

Switching characteristics

G- 3155 G -3156
t = —T33 t N v
(ns) 8 - (ns) . B S N -
6 —- B o
)
g4t = + 44 4 -+
| TS SR N B —
] -
\ ™~ //
2 2|t
t 1
t LA
/ I —
0 =~ = > 1] I B e =
J = b ol
6 < s
T
d NN . i T
1] I = S00mA
2} lc=101g;=-0lg; 2| Ig; =-1gy= 50mA
V=30V Veg = 30V
1 1 : 1 L1 |
100 - 200 400 600 Ic (mA) -50 0 50 100 Tamb (°C)
Test circuit for tgy, tosf
VCC= +30V
15N

VBB=-3.8V 1.0uF
r—ovom
1.0KNL 43N0

1.0 uF
+9.7V_‘—'LVIN 100 L
62N
S- 4610 -

PULSE GENERATOR: TO OSCILLOSCOPE:
t, ;< 10ns t, <10ns
PW = 1.0 us Z)n = 100 KQ

Z)n =500

DC < 2%
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EPITAXIAL PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

The 2N 4014 is a silicon planar epitaxial transistor in TO-18 metal case. It is a high-voltage,
high-current switch used for memory applications requiring breakdown voltages up to 50V
and operating currents to 1A. Fast switching times are assured because of the high minimum
f+ (300 MHz) and tight control on storage time.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (I = 0) 80 \
VcEs Collector-emitter voltage (Vgg= 0) 80 \
Vceo Collector-emitter voltage (lg = 0) 50 \%
Veso Emitter-base voltage (I = 0) 6 V
Ie Collector current 1 A
Piot Total power dissipation at T,y, < 25°C 0.36 w

at Teae < 25°C 1.2 w
Tag, Tj Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm

Collector connected to case

g ure

3
E=

] 1 $049™*

$5. gmax
8497

PO18-A

. (sim. to TO-18}

6/81
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W

Rin j-amp  Thermal resistance junction-ambient max 486 °C/W

ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff Veg= 60V 1.7] MA
current (lg= 0) Veg=60V  Tamp= 100°C 120 HA
Visryceo Collector-base lc = 10 uA 80 \Y
breakdown voltage
{tle = 0)
V(BR)CES Collector-emitter lc = 10 uA 80 \
breakdown voitage
(Vee=0)
Visr)ceo " Collector-emitter lc =10 mA 150 \Y
breakdown voltage
“B =0)
Vier)eso Emitter-base lg =10 uA 6 \Y
breakdown voltage
“C = 0)
Vcegaty©  Collector-emitter Ic=10mA Ig=1mA 0.19 0.25| V
saturation voltage lc=100mA Ig=10mA 0.21 0.26| V
Ic=300mA Ig=30mA 031 04| V
Ilc=500mA Ig=50mA 04 0.52| Vv
1c=800mA Ig=80mA 05 08| V
lc= 1000mA 1= 100 mA 06 095 V
VBE(sat)* Base-emitter 'C: 10 mA |B= 1 mA 0.64 0.76 \%
saturation voltage lc= 100 mA lIg= 10 mA 0.75 0.86| V
Ic=300mA Ig=30mA 089 1.1 V
lc=500 mA Ig=50mA 0.9 1.2 V
lc=800mA Ig=80mA 1.0 15| V
Ic= 1000mA Ig= 100 mA 1.1 170V

DC current gain lc=10mA V=1V 30 60
lc=100mA V=1V 60 90 150
lc=300mA V=1V 40 60
lc=1000mA Vcg=5V 25 65
IC: 800 mA VCE: 2V 20
lc=500mA Vceg=1V

hee

IS
o
|

w
3
I
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ELECTRICAL CHARACTERISTICS (continued)
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Base-emitter saturation voltage Contours of constant transition fre-

quency

VBE(sat)
()

16

12

a8

0.4

Switching characteristics Switching characteristics

Ic = 500mA

2} lg=101g;=-10lg, 4. .| 4 T s s e B SR B S
Vee=30V g = 30V

1 1 ] 1 B 1

00 200 400 600 Ic (mA) -50 0 50 100 Tamb (*C)
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Test circuit for ty,, tos

VCC=’3OV
150
Vpg=-3.8V LOWF
—~OVour
1.0KN 43 N
10 uF
+9.7V - 100 A
d Lvino- | B O
620
S- 4610
PULSE GENERATOR: TO OSCILLOSCOPE:
t, ty<1.0ns t, < 1.0ns
PW ~ 1.0 us Z)n = 100 k2
Z,n= 5092
DC < 2%
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EPITAXIAL PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 4030, 2N 4031, 2N 4032 and 2N 4033 are silicon planar epitaxial PNP transistors in
Jedec TO-39 metal case primarily intended for large signal, low noise industrial applications.

ABSOLUTE MAXIMUM RATINGS | 2N 4030 | 2N 4031
| 2N 4032 l 2N 4033

Veso Collector-base voltage (Ig = 0) -60 V l -80V
Vceo Collector-emitter voltage (lg = 0) -60 V -80V
Vego Emitter-base voltage (I = 0) -5V
le Collector current -TA
Piot Total power dissipation at Tyymp < 25°C 0.8w

at Teae < 25°C 4w
Tee T Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm

_ Collector connected t]o,c‘:ése;‘ o

GimtwTod0)

6/81
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 44 °C/W
th j-amp  Thermal resistance junction-ambient max 218 °C/W
ELECTRICAL CHARACTERISTICS (T mp= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for 2N 4030 and 2N 4032
current (Ig=0) Vca" -50V -50| nA
Veg=-60V  T,ump= 150°C -50| MA
for 2N 4031 and 2N 4033
VCB— -60V -50{ nA
Veg=-60V  Tamp= 150°C -50| MA
V(er)ceo Collector-base lc=-10 LA
breakdown voltage for 2N 4030 and 2N 4032 -60 \%
(lg=0) for 2N 4031 and 2N 4033 -80 \
Visr)ceo . Collector-emitter lc=-10mA
breakdown voltage for 2N 4030 and 2N 4032 -60 N
(lg= for 2N 4031 and 2N 4033 |-80 v
V(erjeso Emitter-base le=-10 LA -5 \
breakdown voltage
(lc: 0)
Vcegaty* Collector-emitter lc=-150 mA Ig=-15mA -0.15| V
saturation voltage Ic=-5600 mA Ig=-50 mA -0.5| V
lc=-1A Ig=-100 mA
for 2N 4030 and 2N 4032 -1 Vv
Vgegay)© Base-emitter lc=-150 mA Ig=-15mA -09| V
saturation voltage Ic=-500 mA Ig=-50 mA -1 VvV
lc=-1A Ig=-100 mA
for 2N 4030 and 2N 4032 -1.2| Vv
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg DC current gain lc =-100 UA V g=-5V
for 2N 4030 and 2N 4031 30 —
for 2N 4032 and 2N 4033 75 -
lc =-100 mA V= -5V
for 2N 4030 and 2N 4031 40 120 —
for 2N 4032 and 2N 4033 100 300| —
lc =-500 mA Vg=-5V
for 2N 4030 and 2N 4031 25 —
for 2N 4032 and 2N 4033 70 —
lc =-1A Vee=-5V
for 2N 4030 |15 —
for 2N 4031 10 -
for 2N 4032 |40 —
for 2N 4033 |25 —
lc =-100 mA Vcg=-5V
Tamp= -55°C
for 2N 4030 and 2N 4031 15 -
for 2N 4032 and 2N 4033 40 —
f+ Transition frequency lc =-50mA Veg=-10V
f =100 MHz
for 2N 4030 and 2N 4031 100 400 | MHz
for 2N 4032 and 2N 4033 150 500 | MHz
Ceso Emitter-base lc=0 Veg=-0.5V
capacitance f=1MHz 110 | pF
Cero Collector-base le=0 Veg=-10V
capacitance f=1MHz 20| pF
Storage time le = -500 mA V¢e=-30V
lg1= -lgo=-50 mA 350| ns
T ** Fall time Ic =-500 mA Vcc=-30V
lg1= -lg>= -50 mA 50| ns
ton " Turn-on time ic = -500 mA Vcc=-30V
lg1=-lgo=-50 mA 100| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%

** See test circuit
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Test circuit for ton, ts, te

Vgg=+4.1V VCC=-3OV

10uF
Yin
-10v
620N
S-4617
PULSE GENERATOR: TO OSCILLOSCOPE:
t,, ts <20 ns t,~ 10 ns
PW = 1.0 us Z,n > 100 KQ
Z\N= 508
DC < 2%
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EPITAXIAL PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 4035 is a silicon planar epitaxial PNP transistors in Jedec TO-18 metal case, primarily
intended for small signal, low noise industrial applications.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCEO
Veso
lc
PtOt

Ttg, T

Collector-base voltage (lg = 0)

Collector-emitter voltage (Ig= 0)

Emitter-base voltage (Io=0)

Collector current

Total power dissipation at T, < 25°C
at Teyee < 25°C

Storage and junction temperature

-40 \

-40 \%

-5 Y,

-100 mA

0.36 W

1 w

-65 to 200 °C

MECHANICAL DATA

Collector connected to case

6/81

12 7mm

Ea

PO1B-a

. $5.8M%
£,9max
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THERMAL DATA

Rin j-case ~ Thermal resistance junction-case max 175 °C/W
th jamb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce=-30V -15| nA
current (Vgg=0) Vee=-30V T mp=125°C -151 uA
V(r)ceo Collector-base lc=-10 LA -40 Y
breakdown voltage
(le=0)
V(sr)ces Collector-emitter lc=-10 uA -40 \
breakdown voltage
(Vge=0)
Vier)ceo * Collector-emitter lc=-10mA -40 \Y
breakdown voltage
“B =0)
V(sr)eso Emitter-base lg=-10 uA -5 Vv
breakdown voltage
(lc: 0)
VCE(sat’; Collector-emitter le=-1mA Ig=-0.1 mA -0.13] V
saturation voltage le=-10mA Ig=-1mA -0.14| V
lc=-50mA Ig=-5mA -0.3] V
VBE(SaS Base-emitter lc=-1TmA  1g=-0.1TmA -0.75| V
saturation voltage lc=-10mA  Ig=-1TmA |-0.7 -09| V
Ic=-50mA Ig=-5mA -11 VvV
heg DC current gain lc=-10 A Vee=-1V 70 -
1c=-100 MA Vieg=-1V 140 -
le=-1TmA  Vcee=-1V 150 -
lc=-10mA  Vceg=-1V 150 300 —
lc=-50mA Vgeg=-1V 30 -
|C: -10 mA VCE:"1V
Tamp= -55°C 70 =
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hy Small signal current le=-1mA Vee=-10V
) gain f=1kHz 150 450| -
fr Transition frequency Ic=-10mA Vg=-20V
f= 100 MHz 450 MHz
Cego Emitter-base le= Vgg=-0.5V
capacitance =1 MHz 5.5| pF
Ccgo Collector-base le=0 Veg=-10V
capacitance f=1MHz 3.5| pF
NF Noise figure Ic=-1TmA Veg= -5V
f=100MHz Ry = 1005 6| dB
ton Turn-on time lc=-50 mA  Vcc=-30V
lg1=-5mA 40| ns
totr Turn-off time Ic=-50mA Vcc=-30V
Ig1=-lgo=-5mA 150 | ns
hie Input impedance ;c::{l"r‘r;A Vee=-10V 4 121 ka
h Reverse voltage ratio lc=-1mA Vee=-10V 4| _
* f=1kHz 4x10
h Output admittance lc=-1TmA Vee=-10V
> P =1 kHz e 8 40 | uS
bb'Chie Feedback time constant|lc=-10 mA  V=-20V
f =80 MHz 40 ps

* Pulsed: pulse duration = 300 us, duty cycle= 1%
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EPITAXIAL PLANAR PNP

MEDIUM-SPEED SWITCH

The 2N 4036 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is
intended particularly as medium speed saturated switch and general purpose amplifier.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (Ig=0) -90 Y
Vcex Collector-emitter voltage (Vgg= 1.5V) -85 Y
Vcer Collector-emitter voltage (Rgg < 200%2) -85 \Y,
Vceo Collector-emitter voltage (lg= 0) -65 \Y
Vego Emitter-base voltage (I = 0) -6 \Y
lc Collector current -1 A
[ Base current -0.5 A
Piot Total power dissipation at T ;mp < 25°C 1 w
at Tease < 25°C 7 w
Tetg, T Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
: Collector connected to case .
s o B
. : @
T oo - =
e PO0S-B -
(sim. to TO-39)
6/81
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 25 °C/W
Rin jamp Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= -60V -20| nA
current (= 0)
lceo Collector cutoff Vee= -30V -0.5| A
current (Ig=0)
IEBO Emitter cutoff VEB= -5V -20| nA
current (Ic=0)
V(er)ceo Collector-base lc=-100 uA -90 \Y
breakdown voltage
(|E= 0)
V(ar)cex Collector-emitter 1c= -10 mA. -85 \Y;
breakdown voltage
(VBE= 1.5V)
V(ar)cer " Collector-emitter lc=-10mA -85 v
breakdown voltage
(Rge= 2000/
V(gr)ceo Collector-emitter Ic=-10mA -65 \%
breakdown voltage
“B: 0)
Ver)eso Emitter-base lg=-100 uA -6 %
breakdown voltage
“cz 0)
Vce@t —Collector-emitter Ic=-1560 mA lg=-15mA -0.65| Vv
saturation voltage )
Vge™ Base-emitter voltage 1c=-150mA Vg=-10V 1.1V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
h,:.:f DC current gain ic=-0.1mA Vee=-10V 20 -
Ic=-150mA Vce=-10V |40 140| —
1c=-500 mA Vce=-10V |20 -
f+ Transition frequency Ic=-50mA Vcg=-10V
f=20 MHz 60 MHz
Cego Emitter-base le= Vegg=-0.5V
capacitance f=1MHz 90| pF
Cceo Collector-base lg=0 Veg=-10V
capacitance f=1MHz 30| pF
ton " Turn-on time lc=-150 mA Vc=-30V
lg1=-15mA 110} ns
togr~ Turn-off time 1c=-150 mA V= -30V
lg1=-lg2=-15mA 700| ns
* Pulsed: pulse duration = 300 us, duty cycle = 1%
** See test circuit
Test circuit for tg,,, tors
+VBB= LV .
Adjust [B1=]Bz -30V
Output to Output to
oscilloscope oscilloscope
Z =105 Z =10%Q
Cin=20pF . Cin=20pF
tr €15ns 1200 2001t <15ns
Channel A TOO,UF Channel B

O

-
0us SﬁF 3000
r—'l ~—lg,

° f=10KHz
tr<10ns
-8V

Input -pulse o

TUT

wave form -L S-4631

_O.GSVﬂ

-30V

Output -pulse
wave form
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EPITAXIAL PLANAR PNP

MEDIUM SPEED SWITCH

The 2N 4037 is a silicon planar epitaxial PNP transistor in a Jedec TO-39 metal case. It is
intended particularly as medium speed saturated switch and general purpose amplifier.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Ig = 0) -60 \
Vceo Collector-emitter voltage (Ig = 0) -40 \"
Vcer Collector-emitter voltage (Rgg < 200%2) -60 Y
Vcev Collector-emitter voltage (Vgg = 1.5V) -60 \Y
VeBo Emitter-base voltage (Ic = 0) -6 \
le Collector current -1 A
Ig Base current -0.5 A
Piot Total power dissipation at T, < 25°C 7 w
Tstgs Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6.6 12.7™in

4

b
ol e
I

P00S-8

 (sim. to TO-39)
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THERMAL DATA

Rth j=case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

25
175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T .= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leBo Collector cutoff V= -60V -250| nA
current (lg = 0)
lceo Collector cutoff Vce=-30V -5 MA
current (Ig = 0)
leso Emitter cutoff Vegg= -5V -1 MA
current (I = 0)
Vego Emitter-base voltage lg =-100 A 1 =0 -6 \
Vego Collector-base voltage | Ic = -100 uA -60
“E =0)
Vier)ceo* Collector-emitter break{ Ic =-10 mA -40 \%
down voltage (Ig= 0)
Veeay ™ Collector-emitter lc =-150mA Ig =-15mA -4 v
saturation voltage
Vigr)cey' Collector-emitter Ilc =-10mA Vgg= 15V |-60 \%
breakdown voltage
Vier)cer Collector-emitter lc =-10mA Rgg= 2002 |-60 \Y
breakdown voltage
Vage* Base-eimitter voltage lc =-150mA Veg=-10V ° -1.5| Vv
hFE* DC current gain lc =-1TmA Vee=-10V |15 —
lc =-150mA Vcg=-10V |50 250 —
hse Small signal current lc =-0mA Vgceg=-10V |3 -
gain f=20 MHz
Ccso Collector-base Veg=-10V 30| pF
capacitance (lg =0)
Ceso Emitter-base Vegg=-0.5V 90| pF
capacitance (lg = 0)

* Pulsed: pulse duration = 300 us, duty cycle = 1.5% .
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EPITAXIAL PLANAR NPN

MEDVIUM—POWER AMPLIFIERS

The 2N 5320 and 2N 5321 are silicon planar epitaxial NPN transistors in Jedec TO-39 metal
case. They are especially intended for high-voltage medium power applications in industrial
and commercial equipments.
The complementary PNP types are respectively the 2N 5322 and 2N 5323.

ABSOLUTE MAXIMUM RATINGS

2N 5320 | 2N 5321

VCBO
VC EV
VCEO

Collector-base voltage (lg = 0)

Collector-emitter voltage (Vgg = -1.5V)

Collector-emitter voltage (g = 0)

Emitter-base voltage (Ic = 0)

Coliector current

Base current

Total power dissipation at T,yp < 256°C
at Teaee < 25°C

Storage and junction temperature

100 V
100 V
75V
6V
2A
1A
1w
10w

7%V
75V
50 V
5V

-65 to 200 °C

MECHANICAL DATA

Collector connected to case

6/81
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 17.5 °C/W
Rtn j-amb  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. [Unit
leso Collector cutoff for 2N 5320
current (Ig = 0) Veg = 80V 0.5 | uA
for 2N 5321
Vcg = 60V 5| uA
leso Emitter cutoff current | for 2N 5320
(Ic =0) Veg =5V 0.1 HA
for 2N 5321
Veg = 4V 0.5 UA
Vierycev Collector-emitter lc =0.1mA
breakdown voltage for 2N 5320 100 \%
(Vgeg=-1.5V) for 2N 5321 75 \Y%
Vigr)ceo " Collector-emitter lc = 10 mA
breakdown voltage for 2N 5320 75 \%
(lg =0) for 2N 5321 |50 \%
Visr)eso Emitter-base le =0.1TmA
breakdown voltage for 2N 5320 6 \%
(lc =0) for 2N 5321 |5 \Y
Vceaty  Collector-emitter lc =500 mA Ig =50 mA
saturation voltage . for 2N 5320 05| V
for 2N 5321 08| V
Vee Base-emitter voltage | lc =500 mA Vg =4V
for 2N 5320 1.1 V
for 2N 5321 1.4 V
hee” DC current gain for 2N 5320
ic =500 mA Vg =4V 30 130 —
le=1A Vee =2V 10 -
for 2N 5321
lc =500 mA Ve =4V 40 250| —
fr Transition frequency | Ic =50 mA Vcg =4V 50 MHz
f=10 MHz
ton Turn-on time lc =500 mA Vge =30V
g1 =50 mA 80 | ns
Toft Turn-off time lc =500 mA Ve =30V
Ig; = -lgz =50 mA 800| ns

¥ Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

MEDIUM-POWER AMPLIFIERS

The 2N 5322 and 2N 5323 are silicon planar epitaxial PNP transistors in Jedec TO-39 metal
case. They are especially intended for high-voltage medium power applications in industrial

and commercial equipments.

The complementary NPN types are respectively the 2N 5320 and 2N 5321.

ABSOLUTE MAXIMUM RATINGS

2N 5322 2N 5323

Veso  Collector-base voltage (I = 0)

Veev  Collector-emitter voltage (Vgg = 1.5V)
Vceo Collector-emitter voltage (Ig = 0)
Veso Emitter-base voltage (I = 0)

Ic Collector current
Ig Base current
Piot Total power dissipation at T,y < 25°C

at Tease < 25°C
Tsq, T; Storage and junction temperature

-100 V -75V
-100 vV -7V
-75V -50 V
-6V -6V
-2A
-1A
1TW
mnow
-65 to 200 °C

MECHANICAL DATA

‘Collector connected to case

. ‘¢'g&,’max -
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THERMAL DATA

Rtnj-case  Thermal resistance junction-case max 17.5 °C/W
thj-amb  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff for 2N 5322
current (Ig =0) Veg = -80V -0.5| uA
for 2N 5323
Veg = -60V -5 uA
lego Emitter cutoff current |for 2N 5322
(Ic =0) Vgg = -5V -0.1 MA
for 2N 5323
Vgg = -4V -0.5 MA
Vigr)cev Collector-emitter Ilc =-0.1 mA
breakdown voltage for 2N 56322 |{-100 \
(Vgg = 1.6V) for 2N 5323 |-75 Vv
Visr)ceo * Collector-emitter lc = -10mA
breakdown voltage for 2N 56322 |-75 \%
(lg =0) for 2N 5323 |-50 \
Vgr)eso Emitter-base le =-0.1mA
breakdown voltage for 2N 5322 (-6 \Y
(1c=0) for 2N 5323 (-5 Y
Veesay  Collector-emitter lc =-500mA g =-50 mA
saturation voltage for 2N 5322 -0.7{ V
for 2N 5323 -1.2| V
Vae Base-emitter voltage |[lc =-500 mA Vg = -4V
for 2N 5322 -1.1| V
for 2N 5323 -14| V
hee” DC current gain for 2N 5322
Ilc =-500mA Vgg =-4V |30 130 —
Ilc =-1A Vece =-2V |10 -
for 2N 5323
lc =-500mA Vcg =-4V |40 250 —
fr Transition frequency | Ic =-50mA Vgg = -4V 50 MHz
f= 10 MHz
ton Turn-on time lc =-500mA V¢e =-30V
lg; =-50 mA 100| ns
tots Turn-off time lc =-500mA Ve =-30V
lg; = -lgz =-60mA 1000| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR PNP

HIGH-VOLTAGE AMPLIFIER

The 2N 54158S is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case, intend-
ed for high voltage switching and linear amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) -200 \Y
Veceo  Collector-emitter voltage (lg = 0) -200 \
Vego Emitter-base voltage (Ic = 0) -4 Vv
lem Collector peak current -1 A
Piot Total power dissipation at Tymp < 25°C 1 w

at Teaee < 25°C 10 w
Tstg, Tj Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

6.6m 12.7min é
T o
: =
o
o4 [oe——
el
o ©
o e
PQOE-B

 (sim. 10 TO-39)
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THERMAL DATA

Rth jcase  Thermal resistance junction-case max 17.5 °C/W
Rth j-amb Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T.mb= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcBoO Collector cutoff current |Vcg= -175V -50| MA
“E =0)
lceo Collector cutoff current | Vg = -150V -50| MA
“B =0)
lego Emitter cutoff current |Vgg= -4V -20| MA
(Ic =0)
Visryceo - Collector-emitter
breakdown voltage lc =-2mA -200 \
(IB = 0)
Vcegay — Collector-emitter
saturation voitage ic=-50mA ig=-5mA -25| V
Vge Base-emitter voltage lce =-50mA Vee=-10V -15 | V
hee® DC current gain lc =-50mA Vceg=-10V |30 150 | —
fr Transition frequency lc =-10mA Vce=-10V
f=5 MHz 15 MHz
Ccso Collector-base
capacitance lge =0 Veg=-10V
f=1MHz 15| pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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