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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As
used herein: .

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support

intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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INTRODUCTION

This databook contains datasheets covering the range of discrete devices for small
signal consumer, industrial and professional applications, including RF devices.

A selection guide by characteristics and, for RF devices, by application, is provided
to enable fast identification of the most suitable devices for your application.

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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ALPHANUMERICAL INDEX

Type Page Type Page Type Page
BC107............ 37 BF259 ............ 117 BSX19............ 219
BC108............ 37 BF457 ............ 121 BSX20............ 219
BC109............ 37 BF458 ............ 121 BSX26............ 223
BC119............ 43 BF459 ............ 121 BSX28............ 227
BC139............ 45 BF657 ............ 125 BSX29............ 231
BC140............ 49 BF658 ............ 125 BSX32............ 235
BC141 ... .......... 49 BF659 ............ 125 BSX33............ 239
BC142............ 53 BFR17............ 129 BSX39............ 243
BC143............ 55 BFR18............ 133 BSX45............ 247
BC160............ 57 BFR36............ 137 BSX46............ 247
BC161............ 57 BFR97............ 369 BSX88A .......... 251
BC177............ 61 BFR98............ 403 BSX93............ 255
BC178............ 61 BFR99............ 143 BSY53............ 259
BC179............ 61 BFR99A .......... 145 BSY54............ 259
BC286............ 65 BFW16A .......... 151 BSY55............ 263
BC287............ 67 BFW17A ... ... ... 151 BSY56............ 263
BC297 ............ 69 BFW43 ........... 155 2N708 . ........... 267
BC298............ 69 BFW44 . ... ... ... 155 2N718A . .......... 269
BC300............ 73 BFX37............ 159 2N720A........... 273
BC301............ 73 BFX38............ 163 2N914 .. ... ...... 275
BC302............ 73 BFX39............ 163 2N918 . ........... 279
BC303............ 77 BFX40............ 163 2N930 ............ 283
BC304............ 77 BFX41............ 163 2N956 . ........... 269
BC377............ 81 BFX48............ 167 2N1613 .. ......... 285
BC378............ 81 BFX73............ 171 2N1711 ... 285
BC393............ 83 BFX89............ 177 2N1893 . .......... 289
BC39%4............ 87 BFX90............ 181 2N2102 . .......... 293
BC440............ 91 BFX91............ 181 2N2218 .. ......... 295
BC441............ 91 BFY50............ 187 2N2218A .. ........ 297
BC460............ 93 BFY51............ 187 2N2219 .. ... ... .. 295
BC461............ 93 BFY52............ 187 2N2219A .. ... ... 297
BC477 ............ 95 BFY56............ 191 2N2221 ... ... ... 295
BC478............ 95 BFY56A .......... 191 2N2221A .. .. ... ... 297
BC479............ 95 BFY64............ 195 2N2222 ... ... ... 295
BCY58 ........... 101 BFY76............ 199 2N2222A ... ....... 297
BCY59 ........... 101 BFY90............ 177 2N2368 ........... 303
BCY70 ........... 105 BSS26............ 203 2N2369 ........... 305
BCY71 ........... 105 BSS71S .......... 207 2N2369A ... ....... 307
BCY72 ........... 105 BSS72S .......... 209 2N2484 .. ... ...... 311
BCY78 ........... 111 BSS74S .......... 211 2N2845 .. ......... 315
BCY79 ........... 111 BSS75S .......... 213 2N2857 ........... 319
BF257 ............ 117 BSVi56............ 215 2N2894 . .......... 321
BF258 ............ 117 BSV16............ 215 2N2904 .. ......... 325
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ALPHANUMERICAL INDEX

Type Page Type Page Type Page
2N2904A ... ....... 327 2N4033 ........... 389
2N2905 ........... 325 2N4035........... 393
2N2905A .. ........ 327 2N4036 ........... 397
2N2906 ........... 325 2N4037 ........... 401
2N2906A ... ....... 327 2N4427 .. ... ... .. 403
2N2907 ........... 325 2N5109 ........... 407
2N2907A .. ........ 327 2N5179 ........... 411
2N3013........... 331 2N5320 ........... 413
2N3014 ........... 333 2N5321 ........... 413
2N3019........... 335 2N5322 ........... 415
2N3020 ........... 335 2N5323 ........... 415
2N3053 ........... 337 2N5415S.......... 417
2N3107 ........... 339
2N3108 ........... 339
2N3109 ........... 339
2N3110 ........... 339
2N3114 ... ..... 343
2N3137 ........... 345
2N3209 ........... 321
2N3250 ........... 349
2N3251 ........ ... 349
2N3301 ........... 353
2N3302........... 353
2N3502 ........... 357
2N3503 ........... 357
2N3504 ........... 357
2N3505 . .......... 357
2N3600 ........... 171
2N3700 ........... 359
2N3724 ........... 361
2N3725 . .......... 365
2N3866 ........... 369
2N3930........... 373
2N3931 ........... 373
2N3962 ........... 377
2N3963 ........... 377
2N3964 ........... 377
2N3965 ........... 377
2N4013 ........... 381
2N4014 ........... 385
2N4030 ........... 389
2N4031 ........... 389
2N4032 ........... 389
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SELECTION GUIDE

General purpose in TO-39

Veer @ TYPE v . .

CEO CE(sat; T S

VCER® mi:f:‘ax (r:&) NPN PNP m;x ) ('ﬁ,""f) min toff (:1‘3,;) Page
v) V) (MHz) (ns)
20 60/— 150 | BFY52 0.35 | 150/15 50 [160typ| 800 | 187
30 40/— 150 | BFY51 0.35 | 150/15 50 |160typ| 800 | 187
30 40/120 150 | 2N2218 1.6 | 500/50 250 — 800 | 295
30 40/120 150 | BSY53 12 | 500/50 | 100typ | — 800 | 259
30 100/300 150 | 2N2219 1.6 | 500/50 250 — 800 | 295
30 100/300 150 | BSY54 12 | 50050 | 100typ | — 800 | 259
35 30/— 150 | BFY50 0.2 | 150/15 60 |140typ| 800 | 187
40 40/120 150 2N2904 0.4 | 150/15 200 80 600 | 325
40 40/120 150 | 2N2218A 1 500/50 250 225 800 | 297
40 40/120 150 | 2N3110 0.25 | 150/15 60 1000* | 800 | 339
40 40/240 500 |BC440 1 1000/100 | 50 — | 1000 | 91
40 40/250 100 | BC140 0.35typ | 500/50 50 850* | 800 | 49
40 40/250 500 BC460 1 1000/100 | 50 — | 1000 | 93
40 50/250 150 2N4037 0.3 | 150/15 100 110 700 | 401
40 50/250 150 | 2N3053 14 | 150115 | 100typ | — 800 | 337
40 100/230 150 2N2905 0.4 150/15 200 80 600 | 325
40 100/300 150 | 2N2219A 1 500/50 300 225 800 | 297
40 100/300 150 | 2N3109 0.25 | 150/15 70 1000* | 800 | 339
45 30/150 150 | BFY56 0.3 150/15 40 800* | 800 | 191
45 40/240 150 BC304 0.65 | 150/15 | 100typ | — 850 | 77
45 120/240 150 | BC302 0.5 150/15 | 100typ | — 850 | 73
50 40/250 500 2N5323 1.2 | 500/50 50 — | 1000 | 415
50 40/250 500 | 2N5321 0.8 | 500/50 50 800* | 1000 | 413
50+ 40/120 150 | 2N1613 15 150/15 60 — 800 | 285
50+ 100/300 150 | 2N1711 15 150/15 70 — 800 | 285
55 40/— 100 BFX39 0.5 | 500/50 100 350 800 | 163
55 40/120 150 | BFY56A 0.25 | 150/15 60 800* | 800 | 191
55 85/— 100 BFX38 0.5 | 500/50 100 350 800 | 163
60 40/120 150 2N2904A 0.4 | 150/15 200 80 600 | 327
60 40/120 150 | 2N3108 14 | 150115 | 100typ | — 800 | 339
60 40/240 150 BC303 0.65 | 150/15 75 — 850 | 77
60 40/240 150 | BC301 05 | 150115 | 120typ | — 800 | 73
60 40/240 500 | BC441 1 1000/100 | 50 — | 1000 | o1
60 40/250 100 | BC141 0.35typ | 500/50 50 850* | 800 | 49
60 40/250 500 BC461 1 1000/100 | 50 — | 1000 | 93
60 100/300 100 2N4032 0.5 | 500/50 100 350 800 | 389
60 100/300 150 2N2905A 0.4 | 150/15 200 80 600 | 327
60 100/300 150 | 2N3107 1.4 | 150/15 | 100typ | — 800 | 339
65 40/120 150 | 2N2102 05 | 150/15 60 30 | 1000 | 293
65 40/140 150 2N4036 0.65 | 150/15 60 700* | 1000 | 397
75 30/130 500 2N5322 0.7 | 500/50 50 1000* | 1000 | 415
75 30/130 500 | 2N5320 0.5 | 500/50 50 800* | 1000 | 413
75 40/— 100 BFX41 0.5 | 500/50 100 350 | 800 | 163
75 85/— 100 BFX40 0.5 | 500/50 100 350 | 800 | 163
80 40/120 100 2N4031 0.5 | 500/50 100 350 | 800 | 389
80 40/120 150 | 2N1893 5 150/15 50 — 800 | 289
80 40/120 150 | 2N3020 05 | 500/50 | 80typ | — 800 | 335
80 40/120 150 | BSY55 06 | 150/15 | 100typ | — 800 | 263
80 40/240 150 | BC300 0.5 150/15 | 120typ | — 800 | 73
80 100/300 100 2N4033 0.5 | 500/50 100 350 800 | 389
80 100/300 150 | 2N3019 05 | 500/50 | 100typ | — 800 | 335
80 100/300 150 | BSY56 0.6 | 150/15 | 100typ | — 800 | 263
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SELECTION GUIDE

General Purpose in TO-18

v @ TYPE v ; .

CEO CE(sat) T S

VCER® ml:}‘;ax (n'&) NPN PNP max :g{:(') min toff* (::‘7;) Page
v) v) (MHz) (ns)
25 50/— 10 BCY72 0.5 50/5 200 350 350 | 105
25 75/260 100 | BC377 0.7 500/50 | 300 typ — 375 81
30 40/120 150 | 2N2221 1.6 500/50 250 —_ 500 | 295
30 90/— 10 BFX48 0.3 50/5 400 160* | 360 | 167
30 100/300 150 | 2N2222 1.6 500/50 250 — 500 | 295
30 100/300 150 | 2N3302 0.6 500/50 —_ 150* | 360 | 353
40 40/120 150 2N2906 1.6 500/50 200 80 400 | 325
40 40/120 150 | 2N2221A 1 500/50 250 225 500 | 297
40 50/— 10 BCY70 0.5 50/5 250 350 350 | 105
40 50/150 10 2N3250 0.5 50/5 250 200 360 | 349
40 75/260 100 | BC378 0.7 500/50 | 300 typ — 375 81
40 100/300 10 2N3251 0.5 50/5 300 200 360 | 349
40 100/300 150 2N2907 1.6 500/50 200 80 400 | 325
40 100/300 150 | 2N2222A 1 500/50 300 225 500 | 297
40 150/300 10 2N4035 0.3 50/5 450 150* | 360 | 393
45 100/300 150 2N3504 1.6 500/50 200 100* | 400 | 357
45 100/600 10 BCY71 0.5 50/5 200 - 350 | 105
50* 40/120 150 | 2N718A 1.5 150/15 60 - 500 | 269
50* 100/300 150 | 2N956 1.5 150/15 70 - 500 | 269
55 50/— 50 |BSX33 0.3 150/15 60 800* | 500 | 239
55 60/180 150 | BFR18 0.25 500/50 60 — 500 | 133
60 40/120 150 2N2906A | 1.6 500/50 200 80 400 | 327
60 100/300 150 2N2907A | 1.6 500/50 200 80 400 | 327
60 100/300 150 2N3505 1.6 500/50 200 100* | 400 | 357
80 40/— 150 | 2N720A 1.2 50/5 — — 500 | 273
80 100/300 150 | 2N3700 0.5 500/50 | 400 typ - 500 | 359

Low level, low noise transistors in TO-18

v @ TYPE v ;
CEO CE(sat) T
Veer* mi:f:mx (n'&) NPN PNP max (If‘l:'lllls min (::;) (:‘% Page

V) v) (MHz)
20 110/800m | 2 BC108 0.6 100/5 100 10 300 37
20 200/800m | 2 BC109 0.6 100/5 100 4 300 37
20 240/500m | 2 BC179 0.25 10/0.5 | 200 typ 4 300 61
25 125/500m | 2 BC178 0.25 10/0.5 | 200typ | 10 300 61
32 120/630 2 BCY58 0.35 10/0.25 | 200 typ 6 360 | 101
32 120/460 2 BCY78 0.8 100/2.5 | 180 typ 6 360 | 111
40 110/450 2 BC478 0.25 10/0.5 | 150 typ 6 360 95
40 200/— 2 BC479 0.25 10/0.5 _ 4 360 95
45 100/500 0.01 | 2N930 1 10/0.5 30 3 300 | 283
45 110/450m | 2 BC107 0.6 100/5 100 10 300 37
45 120/460 2 BCY79 0.8 100/2.5 | 180 typ 6 360 | 111
45 120/630 2 BCY59 0.7 100/2.5 | 200 typ 6 360 | 101
45 125/500m | 2 BC177 0.25 10/0.5 | 200typ | 10 300 61
45 250/500 0.01 2N3964 0.25 10/0.5 50 2 360 | 377
60 130/— 0.01 | BFR17 1 1/0.1 70 3 360 | 129
60 100/300 0.01 2N3962 0.25 10/0.5 40 3 360 | 377
60 100/500 0.01 | 2N2484 0.35 1/0.1 60 2 360 | 311
60 150/300 1 BFY76 0.35 1/0.1 100 4 360 | 199
60 250/500 0.01 2N3965 0.25 10/0.5 50 4 360 | 377
80 70/230 0.01 BFX37 0.4 50/5 40 35 | 360 | 159
80 100/300 0.01 2N3963 0.25 10/0.5 40 3 360 | 377
80 110/250 2 BC477 0.25 10/0.5 | 150typ | 10 360 95

m h, @ 1 KHz

‘7—, SGS-THOMSON
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SELECTION GUIDE

Transistors for fast and ultra-fast switches in TO-18

v @ TYPE v ; '

CEO CE(sat) T s

VCErR" mi:/F:mx (n'&) NPN PNP max :g‘/}:) min toft* (::\‘I’\;) Page
v) v) (MHz) (ns)
12 30/120 10 | BSX28 0.25 30/3 400 13 360 227
12 30/120 30 BSX29 0.2 30/3 400 90 360 231
12 40/120 30 2N2894 0.2 100/10 400 90 360 | 321
15 20/60 10 | 2N2368 0.25 10/1 400 10 360 303
15 20/60 10 | BSX19 0.6 100/10 400 10 360 | 219
15 25/— 100 | 2N3013 0.5 300/30 350 18 360 331
15 30/120 10 | 2N708 0.4 10/1 300 75* 360 | 267
15 30/120 10 | 2N914 0.7 200/20 300 20 360 | 275
15 30/120 30 | BSX26 0.5 300/30 350 18 360 223
15 40/120 10 | 2N2369 0.25 10/1 500 13 360 305
15 40/120 10 | 2N2369A 0.2 10/1 500 13 360 307
15 40/120 10 | BSX20 0.6 100/10 450 13 360 | 219
15 40/120 10 | BSX93 0.2 10/1 400 13 360 | 255
20 30/— 10 | BSX88A 0.39 100/10 350 20 360 251
20 30/120 30 2N3209 0.2 30/3 400 90 360 321
20 30/120 30 | 2N3014 0.35 100/10 350 18 360 333
20 40/120 30 | BSX39 0.28 100/10 350 18 360 | 243
30 30/120 150 | 2N2845 0.4 150/15 350 40* 360 315
30 60/150 100 | 2N4013 0.2 100/10 300 60* 500 381
40 40/— 100 | BSS26 0.95 | 1000/100 | 250 60* | 360 | 203
50 60/150 100 | 2N4014 0.52 500/50 300 60* 360 | 385

Transistors for fast and ultra-fast switches in TO-39

v @ TYPE v . \
CEO h 1 CE(sat) 1o/t T S P
Vcer® FE ¢ NPN PNP max c''B min tos* tot |page
min/max mA mA mW
) (mA) ™ | ™ | Mg | (s | ™
30 60/150 100 | 2N3724 0.2 100/10 — 60* 800 | 361
40 60/150 100 | BSX32 0.5 500/50 300 60* 800 | 235
50 60/150 100 | 2N3725 0.52 500/50 300 60" 800 365
Lyy SGS-THOMSON
Y/ (7ICROELECTRONICS
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SELECTION GUIDE

HIGH VOLTAGE transistors in TO-18

v @ TYPE v . .
cEo CE(sat) T s
Vcer® mi:fnﬁax nl:i\ NPN PNP max (I:':nl,lt\B) min totf* (:;t&;) Page
) (mA) W) (MHz) | (ns)
150 40/— 10 BFWA43 0.5 10/1 60 — 400 | 155
180 30/— 10 BC394 0.3 1011 50 — 400 87
180 50/— 10 BC393 0.3 101 50 — 400 87
180 80/300 10 2N3930 0.25 10/1 40 400 373
180 80/300 10 BFX90 0.25 1011 160 - 400 | 181
200 40/250 30 BSS75S 0.4 30/3 50 — 400 213
200 50/— 10 | BSS71S 0.5 50/5 50 — 500 | 207
200 40/250 30 BSS72S 0.5 50/5 50 — 500 209
200 35/150 30 BSS74S | 05 50/5 50 - 500 | 211
HIGH VOLTAGE transistors in TO-39
@ TYPE @
Vceo VCE(sat) fr ts
VCErR® mi:;:rﬁax (nl.ﬁ\) NPN PNP max (Iﬁ‘/:\s) min toff* (;"7\;) Page
v) v) (MHz) (ns)
150 30/— 30 |2N3114 1 50/5 40 — 800 | 343
150 40/— 10 BFW44 0.5 10/1 60 700 155
160 25/— 30 BF257 1 30/6 90 typ — 1000 | 117
180 80/300 10 2N3931 0.25 101 60 — 700 | 373
180 80/300 10 BFX91 0.25 101 40 — 700 | 181
200 30/150 10 2N54158 | 25 50/5 15 — | 1000 | 417
250 25/— 30 | BF258 1 30/6 90 typ — | 1000 | 117
300 25/— 30 | BF259 1 30/6 90 typ — | 1000 | 117
HIGH VOLTAGE transistors in TO-126
v @ TYPE v . .
cEo CE(sat) T s
VCer® mi:r:lax I‘:ICA) NPN PNP max (I::‘/IAB) min toft* (::‘%) Page
V) ( ) (MH2) | (ns)
160 30/— 30 | BF457 1 50/10 | 90 typ — | 1250 | 121
250 30/— 30 BF458 1 50/10 90 typ — 1250 | 121
300 30/— 30 BF459 1 50/10 90 typ — 1250 | 121

12
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Transistor for Radio frequency application

MAX RATING TYPE/POLARITY TRANS. FREQ. NOISE FIGURE GAIN
Veeo| le | Pt | non | pnp MAIN FUNCTION it @ Ic NF @ o and ¢ PG @ t |Package|Page

(V) | (mA) | (mW) (MHz) | (mA) | (dB) | (mA) | (MHZ) | (dB) | (MH2)

30 25 | 200 |BFY90 Wide Band VHF/UHF Amplifier 1400 25 55 2 800 8 800 | TO-72 | 177
30 25 | 200 |BFX89 Wide Band VHF/UHF Amplifier 1200 25 7 2 500 7 800 | TO-72 | 177
12 50 200 | 2N5179 VHF/UHF Amplifier 1400 5 3 1.5 200 21 200 TO-72 | 411
15 50 | 200 |2N918 High frequency oscillator and amplifier 900 4 5 1 60 21 200 TO-72 | 279
15 50 200 | 2N3600 High frequency oscillator and amplifier 850 5 5 1 60 21 200 TO-72 | 171
25 50 225 BFR99  [Wide band VHF/UHF amplifier 2000 10 3.5 3 800 10 800 TO-72 | 143
25 50 | 225 BFR99A |Wide band VHF/UHF amplifier 2300 10 35 3 800 10 800 | TO-72 | 145
25 150 700 | BFW16A CATV-MATV Amplifier 1200 150 6 30 200 6.5 800 | TO-39 | 151
25 150 700 | BFW17A CATV-MATV Amplifier 1100 150 - - - 16 200 TO-39 | 151
30 200 800 | BFR36 CATV High Gain Transistor 1400 70 4.5 70 200 16 200 TO-39 | 137
20 400 | 1000 | 2N5109 CATV High Gain Transistor - - — — — — - TO-39 | 407
20 — 1000 | 2N3137 R.F. Amplifier 750 50 4 30 200 7 250 TO-39 | 345
20 500 | 3500 |2N4427 VHF Oscillator Power Amplifier 500 50 - - - 10 175 TO-39 | 403
30 500 | 5000 [2N3866 VHF Oscillator Power Amplifier 500 50 - - - 10 400 | TO-39 | 369
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
sTANDARD | SGSTHOMSON | ““ipsprer  [PAGE| | granpamp | SGSTHOMSON | ““p ppsr | PAGE
B1-12 2N4427 403 BC177 | BC177 61
BC100 BF259 117 BC181 BC177 61
BC107 | BC107 37 BC182 BC107 37
BC108 BC108 37 BC183 BC107 37
BC109 BC109 37 BC184 BC107 37
BC110 BC394 87 BC185 BC301 73
BC113 BFY76 199 BC186 BC177 61
BC114 BFR17 129 BC187 BC178 61
BC115 BC140 49 BC190 BC107 37
BC116 BC160 57 BC192 BC298 69
BC117 BC394 87 BC200 BC179 61
BC118 BC107 37 BC204 BC177 61
BC119 | BC119 , 43 BC205 BC178 61
BC120 BC119 43 BC206 BC179 61
BC125 BC377 81 BC207 BC107 37
BC126 BC298 69 BC208 BC108 37
BC129 BC107 37 BC209 BC109 37
BC130 BC108 37 BC210 BC377 81
BC131 BC108 37 BC211 BC141 49
BC132 BC109 37 BC212 BC177 61
BC134 BC107 37 BC213 BC178 61
BC135 BC107 37 BC214 BC179 61
BC136 BC140 49 BC215 BC297 69
BC137 BC139 45 BC216 BC298 69
BC138 BC140 49 BC218 BC108 37
BC139 | BC139 45 BC220 BC107 37
BC140 BC140 49 BC221 BC298 69
BC141 BC141 49 BC222 BC378 81
BC142 | BC142 53 BC223 BC377 81
BC143 BC143 55 BC224 BC478 95
BC144 BC140 49 BC225 BC478 95
BC145 BC394 87 BC226 BC302 73
BC147 BC107 37 BC231 BC297 69
BC148 BC108 37 BC232 BC377 81
BC149 BC109 37 BC236 BC394 87
BC150 BC108 37 BC237 BC107 37
BC151 BC108 37 BC238 BC108 37
BC152 BC108 37 BC239 BC109 37
BC153 BC177 61 BC250 BC179 61
BC154 BC177 61 BC251 BC177 61
BC157 BC177 61 BC252 BC178 61
BC158 BC178 61 BC253 BC179 61
BC159 BC179 61 BC254 BC394 87
BC160 BC160 57 BC255 BC394 87
BC161 | BC161 57 BC256 BC477 95
BC167 BC107 37 BC257 BC177 61
BC168 BC108 37 BC258 BC178 61
BC169 BC109 37 BC259 BC178 61
BC170 BC108 37 BC260 BC179 61
BC171 BC107 37 BC261 BC177 61
BC172 BC108 37 BC262 BC178 61
BC173 BC109 37 BC263 BC178 61
BC174 BFY76 199 BC266 BC477 95
Lyy S5STHOMSON




CROSS REFERENCE

INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
STANDARD | SGS-THOMSON NEAREST | AGE STANDARD | SGS-THOMSON NEAREST | AGE
BC267 BC107 37 BC344 BC300 73
BC268 BC108 37 BC345 BC303 77
BC269 BC109 37 BC347 BC107 37
BC270 BC109 37 BC348 BC108 37
BC271 BC378 81 BC349 BC109 37
BC272 BC377 81 BC350 BC177 61
BC280 BFY76 199 BC351 BC178 61
BC281 BC178 61 BC352 BC179 61
BC282 BC377 81 BC354 BC478 95
BC283 BC297 69 BC355 BC478 95
BC284 BC378 81 BC357 BC479 95
BC285 BC394 87 BC358 BC109 37
BC286 BC286 65 BC360 BC160 57
BC287 BC287 67 BC361 BC161 57
BC294 BC160 57 BC368 BC440 91
BC295 BC108 37 BC369 BC460 93
BC297 BC297 69 BC370 BC298 69
BC298 BC298 69 BC377 BC377 81
BC300 BC300 73 BC378 BC378 81
BC301 BC301 73 BC381 BC177 61
BC302 BC302 73 BC382 BC107 37
BC303 BC303 77 BC383 BC108 37
BC304 BC304 77 BC384 BC108 37
BC307 BC177 61 BC385 BC107 37
BC308 BC178 61 BC386 BC109 37
BC309 BC179 61 BC387 BC377 81
BC310 BC141 41 BC388 BC297 69
BC312 BF258 117 BC393 BC393 83
BC313 BC303 77 BC394 BC394 87
BC315 BC177 61 BC395 BC141 49
BC317 BC107 37 BC396 BC161 57
BC318 BC108 37 BC400 BC477 95
BC319 BC109 37 BC407 BC107 37
BC320 BC177 61 BC408 BC108 37
BC321 BC178 61 BC409 BC109 37
BC322 BC179 61 BC417 BC177 61
BC324 BC301 73 BC418 BC178 61
BC327 BC297 69 BC419 BC179 61
BC328 BC298 69 BC420 BC393 83
BC329 BFY76 199 BC429 BC440 91
BC330 BC107 37 BC430 BC460 93
BC331 BFY76 199 BC431 BC301 73
BC332 BC107 37 BC432 BC303 77
BC333 BC108 37 BC437 BC107 37
BC334 BC178 61 BC438 BC108 37
BC335 BC109 37 BC439 BC109 37
BC336 BC178 61 BC440 BC440 91
BC337 BC377 81 BC441 BC441 91
BC338 BC378 81 BC446 BC477 95
BC340 BC140 49 BC448 BC477 95
BC341 BC141 49 BC451 BC107 37
BC342 BC141 49 BC452 BC108 37
BC343 BC161 57 BC453 BC109 37

&7 S55;THOMSON
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
STANDARD | SGSTHOMSON | ““\psprar  [PAGE| | granpapp | SOS-THOMSON | “"\rspesr  |PAGE
BC454 BC177 61 BCW14 BCY59 101
BC455 BC178 61 BCW15 BCY79 111
BC456 BC179 61 BCW16 BCY59 101
BC460 BC460 93 BCW17 BCY79 111
BC461 BC461 93 BCW20 BCY58 101
BC467 BC107 37| [BCcwai BCY78 111
BC468 BC108 37 BCW22 BCY59 101
BC469 BC109 37 BCw23 BCY79 111
BC477 | BC477 95 BCW34 ON2222A | 297
BC478 BC478 95 BCW35 2N2907A 327
BC479 | BC479 95 BCW36 oN2222A | 297
BC512 BC177 61 BCW37 oN2907A | 327
BC513 BC178 61 BCW44 2N1613 285
BC514 BC179 61 BCW45 BFX41 163
BC520 BFY76 199 BCW50 BC394 87
BC521 BFR17 129 BCW62 2N3962 377
BC522 BFR17 129 BCW63 BCY79 11
BC523 BFY76 199 BCW64 BCY79 11
BC524 BC107 37 BCW73 2N2221 295
BC525 BC478 95 BCW74 oN2221A | 297
BC526 BC477 95 BCW75 2N2906 325
BC529 BC297 69 BCW76 2N2906A 327
BC530 BC393 83 BCW77 2N2219 295
BC531 BC393 83 BCW78 2N2219A 297
BC532 BC394 87 BCW79 2N2905 325
BC533 BC394 87 BCW80 ON2905A | 327
BC535 2N3700 359 BCW82 BFY76 199
BC546 BFY76 199 BCWS3 BCY59 101
BC547 BC107 37 BCW84 BCY59 101
BC548 BC108 37 BCW85 BFX37 159
BC549 BC109 37 BCW86 BC177 61
BC550 BC107 37 BCW87 BCY59 101
BC556 BC477 95 BCWs8 BCY79 111
BC557 BC478 95 BCW90 BC377 81
BC558 BC478 95 BCW91 BSX33 239
BC559 BC479 95 BCW92 BC297 69
BC560 BC478 95 BCW93 2N2907A 327
BC582 BC107 37 BCW94 ON2222A | 297
BC583 BC108 37 BCW95 BFR18 133
BC584 BC109 37 BCW96 2N2907 325
BC585 BFY76 199 | [BCWe7 2N2907A | 327
BC586 BC177 61 BCW98 BCY59 101
BC635 BC377 81 BCW99 BCY79 111
BC636 BC297 69 BCX25 BCY59 101
BC714 BC177 61 BCX26 BCY79 111
BC727 BC297 69 BCX40 BC441 1
BC728 BC298 69 BCX45 2N2221A 297
BC737 BC377 81 BCX46 ON2906A | 327
BC738 BC378 81 BCX47 2N2222A 297
BCW10 BCY58 101 BCX48 2N2907A 327
BCW11 BCY78 111 BCX58 BCY58 101
BCW12 BCY59 101 BCX59 BCY59 101
BCW13 BCY79 111 BCX60 BC461 93
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STANDARD | SGS-THOMSON | ““pipear  |PAGE| | granpap | SGS-THOMSON | ““ypspest  [PAGE
BCX73 2N2222 295 BFR11 2N2221 295
BCX74 oN2222A | 297 BFR12 BCY59 101
BCX75 2N2907 325 BFR16 BFY76 199
BCX76 oN2907A  |327| |BFR17 | BFR17 129
BCX78 BCY78 11 BFR18 BFR18 133
BCX79 BCY79 111 BFR20 2N3019 335
BCY56 BCY59 101 BFR21 2N1893 289
BCY58 | BCY58 101 BFR22 2N1893 289
BCY59 BCY59 101 BFR23 2N4036 397
BCY66 BCY59 101 BFR24 2N4037 401
BCY67 BCY79 111 BFR36 | BFR36 137
BCY69 BCY58 101 BFR39 BFR18 133
BCY70 | BCY70 105 BFR40 2N3700 359
BCY71 BCY71 105 BFR56 BC440 91
BCY72 | BCY72 105 BFR57 BF257 117
BCY78 | BCY78 111 BFR58 BF258 117
BCY79 | BCY79 111 BFR59 BF259 117
BF120 BC394 87 BFR77 2N1893 289
BF137 BF257 117 | | BFR78 2N3020 335
BF156 BF257 117 BFR86 BC394 87
BF157 BF257 117 | |[BFR97 | BFR97 369
BF174 BF258 117 | | BFR98 | BFR98 403
BF177 BF257 117 | | BFRO9A | BFR99A 143
BF178 BF258 117 | | BFS61 BSX33 239
BF179 BF259 117 | | BFS69 BC178 61
BF248 2N2222 295 BFS90 BFW44 155
BF249 2N2907 325 BFS91 BFX91 181
BF250 oN2222  [295| |BFS92 BFX41 163
BF257 | BF257 117 BFS93 BFX40 163
BF258 | BF258 117 | | BFS94 BFX39 163
BF259 | BF259 117 | |BFS9s BFX38 163
BF291 BC107 37 BFS99 BC394 87
BF292 BF258 117 | | BFT17 BFY90 177
BF293 BC107 37 BFT22 2N2906 325
BF294 BF257 117 | | BFT30 BSX33 239
BF297 BF257 117 | | BFT31 2N956 269
BF298 BF258 117 | | BFT41 2N5321 413
BF299 BF259 17| | BFTS7 BC394 87
BF305 BF258 117 BFT60 2N4033 389
BF321 BC108 37 BFT61 2N4030 389
BF322 2N2218 295 BFT62 2N4030 389
BF323 2N2904 325 BFT69 2N4031 389
BF336 BF257 117 | | BFT79 2N4031 389
BF337 BF258 117 | | BFT80 2N4033 389
BF338 BF259 117 BFT81 2N4032 389
BF355 BF259 117| [BFVS6 BS526 203
BF390 BF259 117 | | BFV56A BSS26 203
BF391 BC394 87 BFV57A BSS26 203
BF456 BF457 121 BFV64 2N2907 325
BF457 | BF457 121 BFV64A ON2907A | 327
BF458 BF458 121 BFV64B 2N2907 325
BF459 | BF459 121 BFV65 BSX26 223
BFR10 2N2218 295 BFV66 2N2221A 297
Lyy S6S:THOMSON
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INDUSTRY INDUSTRY SGS-THOMSON
STANDARD | SGS-THOMSON | ““Neipesr  [PAGEl | granpaRD | SGS-THOMSON | “"\pspegr  |PAGE
BFV66A 2N2222A | 297 | | BFx69A 2N1613 285
BFV68 2N2484 311 BFX73 2N918 279
BFV68A 2N2484 311 BFX74 2N2904 325
BFV90A 2N2222 295 BFX74A BFX39 163
BFV90B 2N2221 295 BFX84 2N1893 289
BFV99 2N2221A 297 BFX85 2N1893 289
BFW16A | BFW16A 151 BFX86 2N1711 285
BFW17A | BFW17A 151 BFX87 2N2905 325
BFW20 BC477 95 BFX88 2N2905 325
BFW21 BFX37 159 BFX89 BFX89 177
BFW22 BC478 95 BFX90 BFX90 181
BFW24 2N3108 339 BFX91 BFX91 181
BFW25 2N3110 339 BFX93 2N930 283
BFW26 2N3109 339 BFX94 2N2221 295
BFW29 2N2219 295 BFX94A 2N2221A 297
BFW31 2N2905 325 BFX95 2N2222 295
BFW32 2N2219 295 BFX95A 2N2222A 297
BFW33 BSY56 263 BFX96 2N2218 295
BFW36 BF257 117 BFX96A 2N2218A 297
BFW38 BF257 117 BFX97 2N2219 295
BFW43 | BFW43 155 BFX97A 2N2219A | 297
BFW44 BFW44 155 BFX98 BF257 117
BFW45 BF257 117 BFY25 ON2219A | 297
BFW63 2N2222 295 BFY26 2N2222A 297
BFW63A 2N2222A 297 BFY33 BFY56 191
BFW71 BFW16A 151 BFY34 2N1613 285
BFW73 BFW16A 151 BFY40 2N1711 285
BFW74 BFWI7A | 151| | BFY41 BF257 17
BFW75 BFWI7A | 151| |BFY43 BF257 117
BFW76 BFW17A  |151| |BFY44 BFY56A | 191
BFW77 BFW16A 151 BFY45 BF257 117
BFW78 BFW17A 151 BFY46 2N1711 285
BFX12 BFX48 167 BFY50 BFY50 187
BFX13 BFX48 167 BFY51 BFY51 187
BFX23 BSX32 235 BFY52 BFY52 187
BFX29 2N2904A | 327 BFY53 2N1613 285
BFX35 2N2907 325 BFY55 2N1613 285
BFX36 2N2907A 327 BFY56 BFY56 191
BFX37 BFX37 159 BFY56A | BFY56A 191
BFX38 BFX38 163 BFY56B BFY56A 191
BFX39 BFX39 163 BFY57 BF257 117
BFX40 BFX40 163 BFY64 BFY64 195
BFX41 | BFX41 163 BFY65 BF257 117
BFX43 2N2369 305 BFY67 2N1613 285
BFX44 2N2369A 307 BFY68 2N1711 285
BFX48 | BFX48 67| [BFY70 2N2218A | 297
BFX50 2N2222A | 297 BFY72 2N2218 195
BFX51 2N2221A 297 | | BFY76 | BFY76 199
BFX55 BFR36 137 | | BFY77 oN248a | 311
BFX59 BFX89 177 | | BFY88 BFR36 137
BFX68 2N1711 285 BFY90 BFY90 177
BFX68A 2N1711 285 BSS11 BSX20 219
BFX69 2N1613 285 BSS12 BSX28 227
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STANDARD | SGSTHOMSON | ““p pesr  |PAGE| | granparp | SGSTHOMSON | ™"yripest  |PAGE
BSS15 2N5320 413 BSW27 2N3725 365
BSS16 2N5321 413 BSW28 BSX32 235
BSS17 2N5322 415 BSW29 BSX32 235
BSS18 2N5323 415| | BSW37 2N2894 321
BSS23 BSS26 203 BSW38 BSX19 219
BSS26 | BSS26 203| |[BSW41 oN2221A | 297
BSS27 2N3725 365 BSW42 BCY58 101
BSS28 BSX32 235 BSW42A BCY59 101
BSS29 BSX32 235 BSW43A BCY59 101
BSS30 2N1893 289 BSW44 BCY78 111
BSS31 2N3019 335 BSW44A BCY79 111
BSS40 BSS26 203 BSW45 BCY78 111
BSS41 BSS26 203 BSW45A BCY79 111
BSS59 2N3700 359 BSW49 BSX32 235
BSS68 BC393 83 BSW51 2N2218 295
BSS71S | BSS71S 207 | [BSws2 2N2219 295
BSS72S | BSS72S 209 BSW53 2N2218A 297
BSS74S | BSS74S 211 BSW54 ON2219A | 297
BSS75S | BSS75S 213| | BSwe1 2N2221 295
BSVi5 | BSV15 215 BSW62 2N2222 295
BSV16 | BSV16 215 BSW63 2N2221A | 297
BSV17 BSV16 215 BSW64 ON2222A | 297
BSV21 2N2894 321 BSW72 2N2906 325
BSV23 BSX28 227| | BSW73 2N2907 325
BSV24 BSX28 227 | | BSwW74 ON2906A | 327
BSV25 BSX19 219 BSW75 ON2907A | 327
BSV26 BSX19 219 BSW82 2N2221 295
BSV27 BSX20 219 BSW83 2N2222 295
BSV33 BSX29 231 BSW84 2N2221 295
BSV68 BFW43 155 BSW85 oN2222A | 297
BSV69 BSX32 235 BSX19 BSX19 219
BSV77 2N3725 365 BSX20 BSX20 219
BSV82 2N5322 415 BSX21 BC394 87
BSV83 2N5323 415 BSX22 2N5321 413
BSV84 2N5320 413| | BSx23 2N5320 413
BSV85 2N5321 413 BSX24 2N2221 295
BSV89 BSX19 219 BSX25 2N2222 295
BSV90 BSX20 219 BSX26 BSX26 223
BSV9I1 2N2369 305 BSX28 BSX28 227
BSV92 BSX26 203 BSX29 BSX29 231
BSV95 2N3725 365 BSX30 BSX32 235
BSW19 2N2906 325 BSX33 | BSX33 239
BSW19A 2N2907 325 BSX38A BCY58 101
BSW20 2N2906 325 BSX38B BCY59 101
BSW20A 2N2907 325 BSX39 | BSX39 243
BSW21 BCY78 111 BSX45 | BSX45 247
BSW21A BCY79 11 BSX46 | BSX46 247
BSW22 BCY78 111 BSX47 BFY56 191
BSW22A BCY79 111 BSX48 BSS26 203
BSW23 2N2904 325 BSX49 BSS26 203
BSW24 2N2904A | 327 | |BSX51 BCY58 101
BSW25 BSX29 231 BSX52 | BCY59 101
BSW26 BSS26 203 BSX53 BCY58 101
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INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
STANDARD | SGSTHOMSON | ““yespesr  |PAGE| | granpapp | SGSTHOMSON | ™"\ppest  |PAGE
BSX54 BCY59 101 BSYS87 BSY56 263
BSX59 | BSX32 235 BSY88 2N3107 339
BSX60 2N3725 365 BSY89 BCY58 101
BSX61 2N3725 365 BSY95 BSX19 219
BSX76 BSX20 219 BSY95A BSX20 219
BSX77 | 2N2369A 307 MM2193A 2N2218A | 297
BSX78 BSX20 219 MM3019 2N3019 335
BSX87 BSX26 223 MM3020 2N3020 335
BSX87A BSX26 223 MM3053 2N3053 337
BSX88 BSX39 243 MM3905 2N3250 349
BSX88A | BSX88A 251 MM3906 2N3251 349
BSX89 BSX19 219 SD1300 BFY90 177
BSX90 BSX20 219 2N656 BSX46 247
BSX91 ON2369A | 307 | | 2Ne57 BC300 73
BSX92 2N2369 305 2N696 BSY53 259
BSX93 | BSX93 255 | | 2N697 2N1613 285
BSX95 2N1613 285 2N698 2N1893 289
BSX96 2N1711 285 | | 2N706 BSX26 223
BSX97 2N2221 295 2N706A BSX19 219
BSY10 oN2218A | 297 | | 2N707 BSX39 243
BSY11 2N2219 295 | [2N708 | 2N708 267
BSY17 BSX19 219 | |2N718A | 2N718A 269
BSY18 BSX20 219 | |2N720A | 2N720A 273
BSY19 BSX26 223 2N721 2N2906 325
BSY20 BSX20 219 2N722 2N2906A 327
BSY21 BSX26 223 | [2N735 2N2484 311
BSY22 BCY59 101 2N736 BFR18 133
BSY23 BSX19 219 | |2N743 BSX19 219
BSY34 BSX32 235 2N744 BSX20 219
BSY38 BSX19 219 2N753 2N2369A 307
BSY40 BSX29 231 2N754 2N1893 289
BSY41 BSX29 231 2N760A BFY76 199
BSY44 2N1613 285 | | 2N780 2N930 283
BSY45 2N1893 289 2N834 BSX20 219
BSY46 2N1613 285 2N869 BSX29 231
BSY53 BSY53 259 2N870 BSX33 239
BSY54 | BSY54 259 | | 2N871 BFR18 133
BSY55 BSY55 263 2N910 BFR18 133
BSY56 BSY56 263 2N911 BSX33 239
BSY58 BSX32 235 2N912 BFR18 133
BSY62A BSX19 219 | [2No14 2N914 275
BSY62B BSX20 219 2N918 2N918 279
BSY63 BSX93 255 2N929 BFY76 199
BSY70 BSX39 243 2N930 2N930 283
BSY71 2N1711 285 | |2N956 | 2N956 269
BSY72 BCY58 101 2N978 2N2906 325
BSY73 BCY58 101 2N995 BSX29 231
BSY74 BCY59 101 2N1132 2N2904 325
BSY78 2N2222 295 2N1420 2N2219 295
BSY83 BFY56A 191 2N1507 2N2219 295
BSY84 2N1711 285 | |2N1572 2N1893 289
BSY85 BSX45 247 2N1573 2N1893 289
BSY86 BSX46 247 2N1574 2N3020 335
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STANDARD | SGS-THOMSON | ““\espest  [PAGE| | granparp | SGSTHOMSON | “"\pspest  |PACE
2N1613 2N1613 285 2N2906 2N2906 325
2N1711 | 2N1711 285| | 2N2906A | 2N2906A 327
2N1890 BSY55 263| | 2N2907 | 2N2907 325
ON1893 | 2N1893 289| | 2N2907A | 2N2907A 327
2N1983 2N2219 205| | 2N2927 ON2904A | 327
2N1984 2N2218 295| [ 2N2959 2N2219A | 297
2N1985 2N1613 285 | 2N3009 2N3013 331
2N1986 2N2218 295 2N3011 BSX28 227
2N1987 2N1613 285 2N3012 2N2894 321
2N1990 2N1893 289 2N3013 2N3013 331
2N1991 2N2904 325| [2N3014 | 2N3014 333
2N2049 BFY52 187| | 2N3015 BSX32 235
2N2102 | 2N2102 293| | 2N3019 | 2N3019 335
2N2193 BSX45 247| | 2N3020 |2N3020 335
2N2194A 2N2218A 297| | 2N3036 2N1893 289
2N2195 2N2218 295| | 2N3053 | 2N3053 337
2N2217 2N2218 295| | 2N3070 2N2905A | 327
2N2218 | 2N2218 295| | 2N3073 2N2906A | 327
ON2218A | 2N2218A 297| | 2N3107 | 2N3107 339
2N2219 | 2N2219 295| | 2N3108 | 2N3108 339
2N2219A | 2N2219A 297| [2N3109 | 2N3109 339
oN2221 | 2N2221 295| | 2N3110 | 2N3110 339
2N2221A | 2N2221A 297| | 2N3114 | 2N3114 343
2N2222 2N2222 295 2N3117 BFR17 129
2N2222A | 2N2222A 297 2N3121 2N2906A 327
2N2297 BFY56 263| [2N3137 | 2N3137 345
2N2368 2N2368 303 2N3209 2N3209 321
2N2369 | 2N2369 305| | 2N3250 | 2N3250 349
ON2369A | 2N2369A 307| |2N3251 | 2N3251 349
2N2405 BC300 73 2N3252 2N3725 365
2N2410 BSX32 235 2N3253 BSX32 235
2N2412 BSX29 231| | 2N3261 BSX20 219
2N2477 2N3725 365| | 2N3299 2N2218 295
2N2483 BFY76 199 2N3300 2N2219 295
2N2484 2N2484 311 2N3301 2N3301 353
2N2511 BFY76 199 [2N3302 | 2N3302 353
2N2586 BFR17 129 2N3309 2N2218 295
2N2692 BCY59 101 2N3478 2N5179 411
2N2693 BCY59 101 2N3485 2N2906 325
2N2694 BCY59 101| | 2N3486 2N2907 325
2N2711 BCY58 101| [2N3502 | 2N3502 357
2N2712 BCY58 101 2N3503 2N3503 357
oN2714 BCY59 101| | 2N3504 | 2N3504 357
ON2845 | 2N2845 315| | 2N3505 | 2N3505 357
2N2848 BSX32 235| | 2N3563 2N918 279
ON2857 | 2N2857 319| [2N3565 BFY76 199
2N2864 BFY50 187| | 2N3566 2N1711 285
2N2868 BSY53 259| | 2N3567 2N1613 285
ON2894 | 2N2894 321| | 2N3568 BFY56A 191
2N2904 2N2904 325 2N3569 BFY56 191
2N2904A | 2N2904A 327| [2N3s72 BFY90 177
2N2905 | 2N2905 325 | 2N3600 | 2N3600 171
2N2905A | 2N2905A 327 2N3638 2N2905 325
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MICROELECTROMICS

INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON
STANDARD $GS-THOMSON NEAREST PAGE STANDARD SGS-THOMSON NEAREST PAGE
2N3641 2N2218 295 | |2N4288 BC178 61
2N3642 2N2218A | 297 | |2N4289 BC177 61
2N3643 2N2219 295 | | 2N4290 BC179 61
2N3644 2N2905 325 | | 2N4291 BC179 61
2N3645 2N2905A  |327 | | 2N4292 BC109 37
2N3646 | BSX26 223 | [2N4293 BC109 37
2N3662 2N918 279 | | 2N4358 2N5415S | 417
2N3663 BFX89 177 | | 2N4359 BFX37 159
2N3700 | 2N3700 359 | | 2N4402 2N2906 325
2N3712 BF257 117 | | 2N4403 2N2907 325
2N3725 | 2N3725 365 | |2N4427 | 2N4427 403
2N3776 2N5321 413 | | 2N4875 BFW16A | 151
2N3777 2N5322 415 | | 2N4917 2N3251 349
2N3793 BC107 37| |2N4927 BF258 117
2N3794 BC108 37| | 2N5053 BFX89 177
2N3825 BC109 37| |2N5054 BFY90 177
2N3828 BC107 37| |2N5086 BCY79 111
2N3866 | 2N3866 369 | | 2N5087 BCY79 111
2N3903 2N2222 295 | | 2N5088 BCY59 101
2N3904 2N2221 295 | | 2N5089 BCY59 101
2N3905 2N2906 325 | |2N5109 | 2N5109 407
2N3906 2N2907 325 | | 2N5128 2N2219 295
2N3930 | 2N3930 373 | |2N5132 BC109 37
2N3931 | 2N3931 373 | |2N5135 BCY58 101
2N3962 | 2N3962 377 | |2N5136 BC119 43
2N3963 | 2N3963 377 | |2N5138 BCY79 111
2N3964 | 2N3964 377 | |2N5172 BCY58 101
2N3965 | 2N3965 377 | |2N5179 2N5179 411
2N4013 | 2N4013 381 | |2N5180 2N5179 411
2N4014 | 2N4014 385 | | 2N5209 BC107 37
2N4030 | 2N4030 389 | |2N5210 BC107 37
2N4031 | 2N4031 389 | |2N5219 BC108 37
2N4032 | 2N4032 389 | |2N5320 |2N5320 413
2N4033 | 2N4033 389 | |2N5321 | 2N5321 413
2N4035 | 2N4035 393 | |2N5322 | 2N5322 415
2N4036 | 2N4036 397 | |2N5323 | 2N5323 415
2N4037 | 2N4037 401| | 2N5415S | 2N5415S 417
2N4046 BSX32 235 | |2N5421 2N4427 403
2N4047 2N3725 365 | | 2N5550 BC394 87
2N4058 BC177 61| |2N5551 BC394 87
2N4059 BC178 61| |2N5687 2N4427 415
2N4060 BC177 61| |2N6304 BFY90 177
2N4061 BC177 61| |2N6305 BFX89 177
2N4062 BC178 61| |2SA561 BC297 69
2N4121 BCY70 105 | | 2SA565 BC297 69
2N4248 BC177 61| |[2SA578 BC177 61
2N4249 BC177 61| |2SA673 BC297 69
2N4250 BC178 61| |2SA677 BC298 69
2N4258 BC179 61| |2sC80 BC108 37
2N4264 BC108 37| |2sce9 BC109 37
2N4265 BC107 37| |2sc100 2N1613 285
2N4286 BC107 37| |2sci08 2N1711 285
2N4287 BC107 37| |2sC120 2N1711 285
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STANDARD | SGSTHOMSON | ““ipspesr  |PAGE| | granpaRD | SGSTHOMSON | ““yepesy  |PAGE
2SC122 2N2369 305
2SC150 BFY50 187
2SC155 BC108 37
2SC156 BC109 37
2SC172 BSX20 219
25C188 2N2218 295
25C189 2N2218A | 297
2SC196 BSX20 219
25C197 BFY51 187
25C199 BSY54 259
25C204 BSX19 219
2SC206 BC107 37
2SC228 BSY53 259
2S5C233 BSY54 259
2SC237 2N2369 305
2SC266 BC108 37
25C273 2N1711 285
25C281 BC107 37
25C282 BFY50 187
25C283 2N1613 285
25C284 2N1711 285
25C319 2N4427 403
25C320 BC107 37
2SC368 BC107 37
25C468 BSX19 219
25C540 BC109 37
2SC588 2N3107 339
2SC605 2N3108 339
25C821 2N4427 403
25C988 BFY90 177
25C1044 2N2857 319
25C1254 2N2857 319
25C1260 BFY90 177
28C1275 BFY90 177
2SC1807 BFY90 177
40280 2N4427 403
40894 2N5179 411
40895 BFX89 177
40896 BFX89 177
40897 2N5179 411
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HANDLING PRECAUTION

PCB Mounting

Frequently lead forming is necessary to allow a sui-
table fit of a transistor on to a PCB. With or without
lead forming these points should be observed.

) Space the lead holes on the PCB to match the
foot print of the transistor

I) Avoid lateral stress or excessive pressure on
the ends of the transistor leads.

Ill) Use a spacer between the transistor and PCB

v

~

When lead forming prior to mounting a tran-
sistor

- make the bend at least 3 mm from the tran-
sistor body

- clamp the leads near the transistor body be-
fore forming the lead

- maintain a space between the jig and tran-
sistor body

- follow all the precautions specified in the va-
rious standard relating to the transistors

V) When mounting a transistor onto a heat sink:
- - use the correct accessories

- drill the holes on the heat sink as specified
and properly deburr them. Avoid “‘pitting”’ the
heat sink.

- use a recommended silicon grease

- use the correct tightening torque for the
mounting screws or use the correct clips for
mounting the transistors

- never use pneumatic screwdrivers to mount
transistors

VI) Avoid repeated bending of transistor leads
when lead forming.

24
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Soldering

The specified temperatures for soldering transistor
leads are 260°C for 10 seconds or 350°C for 3 se-
conds. Temperature and times in excess of these
could adversely effect the transistors.

Use a non corrosive flux

Be sure to

solder quickly

avoid appling mechanical stress to the transistor
after soldering it, i.e. do not adjust its position
mount the transistor on its heatsink before sol-
dering the assemply to a PCB

do not solder the heat radiating metal case, of
a metal cased transistor, to a PCB

use a low leakage soldering iron properly
grounded.

Cleaning the PCB

After soldering clean the PCB to remove the flux.
- do not rub identifying marks with a brush or fin-
gers when using a cleaning agent.
take care using ultrasonic cleaning baths. Under
certain circumstances the service life of airtight .
sealed transistors may be shortened.
the recommended cleaning method is to adapt
steam or jetstream cleaning techniques, where
the transistors are mounted on PCB’s.

Static Electricity

Maximum parameter ratings for the transistors
should in no case be exceeded. However during
handling it is possible that excessive static volta-
ges may be applied directly or indirectly while han-
dling them.

High frequency transistors are particularly prone
to damages from static charges.

Proper circuit protection procedures should be ob-
served.




QUALITY

QUALITY ASSURANCE

The average outgoing quality level (A0Q) is ultima-
ted with the results of outgoing inspection which
carries out a sampling inspection on each lot ac-
cording to devices specification.

Sampling plan of outgoing inspection (according
to MILSTD105D standard).

SUBGROUP PARAMETERS LEVEL AQL
Aq Visual and mechanical inspection Il 0.04
Ap+Ag (?umulatlye static eIectrlcaI‘ pare.lmet'er_ I 0.065
(inoperative + out of specification limits)
Ay AC Parameters S4 0.25

Estimator of average outgoing quality level * (see sure 5) AOQ =

d=c+1
z Nd * d
d=1

AOQE

d=c
Y Nd*n
d=0

Total defective units in samples with d< ¢+ 1

Total inspected units in samples of accepted lots

sample size

acceptance criterion

number of defects in sample

number of lots with d defects on sample n

where: n
c
d
Nd

The value is expressed in:
PPM = Parts per million (10-6)

(The sums are applied to all inspected lots: 1st, 2nd inspection)

Ly7 S53THOMSON
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RELIABILITY ASSURANCE

Continuous reliability auditing with accelerated
tests are performed on small signal transistor pro-
duction in 2 stages:

* internal real time control (RTC)

A great emphasis is given to these process orien-
ted reliability tests performed on a weekly basis.
High accelerated conditions are used as often as
phisically possible:

- detection of any slight process shift

Reliability Test Conditions

- evaluation of the impact of process control conti-
nual improvement

* group b and c - long time life tests

they are performed on a periodic basic (usually eve-
ry 3 months) to complete the information given by
RTC tests and to define the long term reliability of
the product and failure rate evalutation.

The results are cumulated each year - they are avai-
lable on request.

Test Conditions Typi.c al .test Standard
Circuit
HTRB Vce =80% Vges maximum rating Ta=150°C v MILSTD 750C
Short term = 168 hours ce method 1032
Long term = 1000 hours
THERMAL —-65°C to + 150°C MILSTD750C
CYCLES short term = 100 cycles method 1051
long term = 1000 cycles
OPERATING Tj = Tj max.
LIFE
Tj max. — T case
PD=""——"""" Io Vee
Rth
long term = 1000 hours
HIGH Ta = Tj max.
TEMPERATURE
STORAGE long term = 1000 hours

26
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QUALITY

Note: SPC methods are used for Process Control Assurance and continual quality improvement towards
Zero defect target.
Hihg values of process control capability (CPK) at each significant step assure reliable results at the
end of the process

TYPICAL WAFER FABRICATION FLOW CHART

LOTFORMING - Initialization of “Lot Tracking”
procedure (total traceability
throughout the process)
OXIDATION

I B OXIDE INSPECTION

MASKING
#—VISUAL CHECK
sucessive |  INSPECTION
diffusion
cycles ETCHING

I Il INSPECTION
DIFFUSION DOPING BY DIFFUSION OR BY IMPLANT

b STRUCTURE PARAMETER - CHECK

B INSPECTION
OXIDATION, GLASS DEPOSITION
B OXIDE and GLASS INSPECTION
MASKING
B INSPECTION
ETCHING
ﬁ—WSUAL and ELECTRICAL CHECK
Bl INSPECTION
METALIZATION
B]————METALIZATION CHECK
M INSPECTION
FINISHED WAFERS
|
100% PROBING

AVERAGE OUTGOING QUALITY EVALUATION

PACKING IN HERMETICALLY SEALED BAGS

l B VISUAL INSPECTION

WAFER WAREHOUSE o P
(F.I.F.O. PROCEDURE) End of “Lot Tracking

&7 S5 THowson .



QUALITY

Note: SPC methods are used for Process Control Assurance and continual quality improvement towards
Zero defect target.
Hihg values of process control capability (CPK) at each significant step assure reliable results at the
end of the process

METAL CASE ASSEMBLY - TYPICAL FLOW CHART

WAFERS FROM WAREHOUSE
Initialization of Production Route Card
| (linked to “Lot Tracking” for traceability
SAWING throughout the process)
VISUAL CHECK
RAW MATERIALS
l [ —jll HEADERS INSPECTION

DIE ATTACHING
| il DIE ATTACHING INSPECTION

WIRE BONDING

J WIRE BOND INSPECTION

PRE-CAP ACCEPTANCE

o

SEALING
| Il SEALING INSPECTION

LEAD FINISH

LEAD FINISH ACCEPTANCE

1 INTERNAL WAFER / VAPOR INSPECTION

T

HIGH IMPACT SHOCK
RAW LINE ACCEPTANCE
Jl SHORT TERM RELIABILITY TEST (RTC)

17

RAW LINE WAREHOUSE
(F.1.F.0. PROCEDURE)

End of production route card with raw
line acceptance

Lyz S5S;THOMSON
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QUALITY

Note: SPC methods are used for Process Control Assurance and continual quality improvement towards

Zero defect target.

Hihg values of process control capability (CPK) at each significant step assure reliable results at the

end of the process

FINISHING - TYPICAL FLOW CHART

RAW LINE STORE

Initialization of ‘Lot Identification” linked to other
traceability documents

FIRST TESTING

FALLOUT ANALYSIS
FALLOUT RE-TESTING

ADDITIONAL STEPS
ON REQUEST

SECOND TESTING

REJECT ANALYSIS (corrective action)

MARKING
PACKING
(label with lot identification)

FINISH PRODUCT ACCEPTANCE
AVERAGE OUTGOING QUALITY EVALUATION

FINISHED PRODUCTS
WAREHOUSE
(F.I.F.O. PROCEDURE)

AUDITS

SHIPMENT TO
CUSTOMERS

End of “Lot Identification”

Ly7 $55;THOMSON
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SURFACE MOUNTING CASE - SOT 23

Description

The ever growing electronics equipment market is
directed towards the shrinking of equipment size,
weight and height, while demanding more diversi-
fied functions. To meet these requirements Surfa-
ce Mounting Techniques (SMTs) are being
employed.

The miniaturized components such as capacitan-
ces, resisitors, inductors, transistors, diodes, ICs,
etc. are mounted on the surface of a board rather
than having their leads inserted through holes. The
use of micropackage devices offers many advan-
tages compared to conventional assembly tech-
niques.

1) The end product can be made more compact
with about three times the mounting density as con-
ventional components.

2) Easy handling and automated assembly cut pro-
duction costs, e save on labour and time.

3) The small size of the packages reduces stray
inductance and cpacitance and also improves RF
performance.

4) The moisture resistance and mechanical rugged-
ness of the epoxy package ensure high reliability.

Over the last few years SGS-THOMSON has intro-
duced a large number of surface face mounted de-
vices of which the SOT-23 is one of the most
popular.

The flat SOT-23 devices are packaged and ship-
ped in super 8 tape & reels. The tapes are made
of special conductive vinyl.

These reels are designed to hold and protect thou-
sands of surface mountable components-enough
to keep robots busy assembling printed circuit
boards for hours at a time!

Datasheets are available on request.

30
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SURFACE MOUNTING CASE: SOT 23

TAPE MECHANICAL DATA

‘-—A—4 —» (—C N

OB(P O

-

fe—— G — o le—R )
PC-0282
DIMENSIONS
mm inches

min max min max
A 2.95 3.05 0.116 0.120
B 2.55 2.65 0.100 0.104
C 1 1.1 0.039 0.043
D 1.5 1.6 0.059 0.063
E 1.95 2.05 0.076 0.080
G 3.9 4.1 0.153 0.161
H 3.45 3.55 0.135 0.140
L 1.65 1.85 0.065 0.073
M 7.8 8.2 0.307 0.322
N — 0.3 — 0.012
P 1.3 1.4 0.051 0.055
R - 1.8 — 0.070

Shear force needed to peel back the tape. 0.2 to 1.3 N at 300 mm/min.

L7 SN

31



SURFACE MOUNTING CASE: SOT 23

REEL MECHANICAL DATA

@

oA
TN
A ~C \
/ f—r B
',' IP \\‘ 'y T
‘ : CDEF
PC-0280
DIMENSIONS
mm inches
min max min max
A 12.5 13.5 0.492 0.531
B 20 22 0.787 0.866
C 68 72 2.677 2.834
D 78 82 3.070 3.228
E 138 142 5.433 5.590
F 176 180 6.929 7.080
G 1.5 25 0.059 0.098
H 8.4 9.9 0.330 0.390
o 40° 40°C
B 120° 120°

Quantity per Reel= 3000 pieces

” o7 ST



SURFACE MOUNTING CASE: SOT 23

PACKAGE

E
F .', F G
T 12
i ! I T
! 5 0
|
—a <———R
le— B | Pc-0300
DIMENSIONS
mm inches
min max min max
A | 093 1.04 0.036 0.041
B 2.8 3 0.110 0.118
(o] 1.2 1.4 0.047 0.055
D | 21 25 0.082 0.098
E 1.9 2.05 0.074 0.080
F | 095 1.05 0.037 0.041
G | 045 0.60 0.017 0.023
H 0.15 — 0.006 —
L 0.065 0.115 0.003 0.004
M | 0.013 0.1 0.0005 0.004
N | 0.06 — 0.003 —
[ 0.45 0.6 0.017 0.023
R | 037 0.46 0.014 0.018
pin 1 = EMITTER
pin 2 = BASE
pin 3 = COLLECTOR
o7 ETHONSON
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BC107
BC108-BC109

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

DESCRIPTION

The BC107, BC108 and BC109 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 res-
pectively the BC177, BC178 and BC179.

TO-18
INTERNAL SCHEMATIC DIAGRAM
C [
8 8
NPN PNP
E E
S- bBY/ S- 6896
ABSOLUTE MAXIMUM RATINGS
Value .
Symbol Parameter Unit
BC107 BC108 BC109
Veso Collector-base Voltage (Ig = 0) 50 30 30 \%
Vceo Collector-emitter Voltage (Ig = 0) 45 20 20 Vv
VeBo Emitter-base Voltage (Ic = 0) 6 5 5 \
Ic Collector Current 100 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.3 w
at Tease <25 °C 0.75 w
Tstg Storage Temperature -55t0 175 °C
T Junction Temperature 175 °C
January 1989 1/5
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BC107-BC108-BC109

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 200 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 500 °C/W
ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff for BC107
Current (Ig =0) Veg =40 V 15 nA
Veg =40 V Tamp =150 °C 15 MHA
for BC108-BC 109
Veg =20 V 15 HA
Veg =20 V Tamb = 150 °C 15 uA
V@eRricso | Collector-base lc =10 pA for BC107 50 v
ﬁrEeikg)own Voltage for BC108 30 v
for BC109 30 Vv
V@r)ceo™ | Collector-emitter Ilc =10 mA for BC107 45 v
mefkg)"‘”” Voltage for BC108 20 v
B for BC109 20 \Y
V(BH)EBO gmlt’:z;-base:/ | |E =10 LIA for BC107 6 v
(lrce": 0)"""” oltage for BC108 5 v
for BC109 5 \
Vcesat)” | Collector-emitter Ilc =10 mA Ig =05 mA 70 250 mV
Saturation Voltage Ic =100 mA lg =5 mA 200 600 mV
Vee* Base-emitter Voltage lc =2 mA Vece =5V 550 650 700 mV
Ic =10 mA Vce =5V 700 700 mV
VBE(sat)” | Base-emitter Saturation lc =10 mA Ig =0.5 mA 750 mV
Voltage lc =100 mA Ig =5 mA 900 mV
heg* DC Current Gain lc =2 mA Vee =5V
for BC107 110 230 450
for BC107 Gr. A 110 180 220
for BC107 Gr. B 200 290 450
for BC108 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 BC109 200 350 800
for BC109 Gr. B 200 290 450
for BC109 Gr. C 420 520 800
Ic =10 pA Vece =5V
for BC107 120
for BC107 Gr. A 90
for BC107 Gr. B 40 150
for BC108 120
for BC108 Gr. A 90
for BC108 Gr. B 40 150
for BC108 Gr. C 100 270
for BC109 40
for BC109 Gr. B 40 150
for BC109 Gr. C 100 270

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

2/5
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BC107-BC108-BC109

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hte Small Signal lc =2 mA Vce =5V
Current Gain f=1kHz
for BC107 250
for BC107 Gr. A 190
for BC107 Gr. B 300
for BC108 370
for BC108 Gr. A 190
for BC108 Gr. B 300
for BC108 Gr. C 500
for BC109 370
for BC109 Gr. B 300
for BC109 Gr. C 550
lc =10 mA Vece =10V
f =100 MHz 2
Ccso Collector-base le =0 Veg =10V pF
Capacitance f=1MHz 4 6
Ceso Emitter-base lc =0 Veg =05V
Capacitance f=1MHz 12 pF
NF Noise Figure Ic =02 mA Vee =5V
Ry =2 kQ f=1kHz
B =200 Hz
for BC107 2 10 dB
for BC108 2 10 dB
for BC109 15 4 dB
Ilc =02 mA Vee =5V
Rg =2 kQ
f=10 Hz to 10 kHz
B =15.7 kHz
for BC109 15 4 dB
hie Input Impedance Ilc =2 mA Vce =5V
f=1kHz
for BC107 4 kQ
for BC107 Gr. A 3 kQ
for BC107 Gr. B 4.8 kQ
for BC108 55 kQ
for BC108 Gr. A 3 kQ
for BC108 Gr. B 4.8 kQ
for BC108 Gr. C 7 kQ
for BC109 55 kQ
for BC109 Gr. B 4.8 kQ
for BC109 Gr. C 7 kQ
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
Ly SGS-THOMSON e
Y/ wicRoELECTRONICS

39



BC107-BC108-BC109

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hre Reverse Voltage Ratio lc =2 mA Vece =5V
f=1kHz
for BC107 2.2x107*
for BC107 Gr. A 1.7x1074
for BC107 Gr. B 2.7x107*
for BC108 3.1x107*
for BC108 Gr. A 1.7x107*
for BC108 Gr. B 2.7x107*
for BC108 Gr. C 3.8x107*
for BC109 3.1x107*
for BC109 Gr. B 2.7x107*
for BC109 Gr. C 3.8x107*
hoe Output Admittance Ic =2 mA Vece=5V
f=1kHz
for BC107 20 us
for BC107 Gr. A 13 us
for BC107 Gr. B 26 us
for BC108 30 pns
for BC108 Gr. A 13 us
for BC108 Gr. B 26 us
for BC108 Gr. C 34 uS
for BC109 30 us
for BC109 Gr. B 26 us
for BC109 Gr. C 34 us

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

DC Normalized Current Gain.

Collector--emitter Saturation Voltage.

T g8 G-37
| | IR Ve [ [T
| T (mv) | | LY
|n [ iMMe=201g
1$ ' ”| 160
Tamb=45°C
12 prt 1 ™~ i
y ! 120, |
A s N | 2'
i
AT
T . 80 ! V4
ot NORMALIZATION

hpg=1atic=2mA M — L] L4
0.4 Tamb=25°C Vg 25V, 40

k: ‘

h |

i
[ ] "
102 107! 1 10 Ic(mA) 102 10 1 0 Ic(ma)
sl 37 S55:THOMSON
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BC107-BC108-BC109

Collector-base Capacitance. Transition Frequency.
-3218 G-321911
Ceao T LI
(pF) (MHz) Vee = 10
8 \ e 220
200
. N
p N
180 T
4 [~~~ 160
T
/
; 7
120 v
100 Il
0 4 8 7 16 VW) 10 1 10 Ic(mA)
Noise Figure (for BC 109 only). Noise Figure (for BC 109 only).
G -3220 G -3221
Rg e NN i =S N g S H
(k) NN (kQ)s \ O |
. N B AN N 7
AN \ N AN N\ AN N N N %
\ \ 20 ] NN YK\ N
? NN N
NNLS dB NN N A
10, NI \'fJ NN N 10, Ao N \‘\ N
* S o NG N
& INC NOROOON ¢ NON, ™K
. RN AN AY
SN N > 2 3 \ AN NN\N 3 N N{J.5d8
! &\\t\ N i ml \ : \\\ W N[N
, NN "'n\ . NN \\ N TN N
, S 3 . = ~2
N — & [Veg=5Y
Vee =5 . =100 Hz. SO - 3
f=100Hz A i 5 *| B=20Hz SN 4
. |B=20Hz n e 1 n
i e [ NP
100 i 107 1 N
2 4 68 2 4 6 8 2 4 68 2 4 6 8 2 4 6 8 2 4 68
1073 1072 10! Ie(mA) 1072 1072 10! I¢(mA)
Noise Figure (for BC 109 only). Power Rating Chart.
~r T T - 3222 6-3223
Rgq N NSNS Ptot
ks fy sy — \‘ ‘\\‘P : (mw)
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BC119

AUDIO OUTPUT AMPLIFIER

DESCRIPTION

The BC119 is a silicon planar epitaxial NPN trans-
istor in a TO-39 metal case. It is suitable for 1 W
class "A" and up to 6 W class "B" audio output
stages.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 60 \'
Vceo Collector-emitter Voltage (Ig = 0) 30 \
VeBo Emitter-base Voltage (Ic = 0) 5 \'
Piot Total Power Dissipation at Tamp < 25 °C 0.8 W
at Tease < 25°C 5 W
at Tease < 100 °C 28 w
Tstg Storage Temperature — 55 to 200 °C
T; Junction Temperature 200 °C

January 1989
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BC119

THERMAL DATA
Rinj-case | Thermal Resistance Junction-case Max 35 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 220 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff
Current (lg = 0) Ve =40V 100 nA
Veg =40V Tamp = 150 °C 20 uA
Vsriceo | Collector-base
Breakdown Voltage
(le = 0) Ic = 100 LA 60 v
V@eryceo® | Collector-emitter
Breakdown Voltage
(Ig = 0) Ilc =30 mA 30 \Y%
V(BR)EBO Emitter-base
Breakdown Voltage
(Ic =0) le = 100 pA 5 Vv
Vcesay™ | Collector-emitter
Saturation Voltage Ic = 150 mA Is = 15 mA 0.15 0.35 \%
Ic = 500 mA Ig = 50 mA 0.4 1.1 \
lc=1A Ig = 100 mA 0.8 15 \
Vge* Base-emitter Voltage Ic = 500 mA Vee =10V 1 1.8 Y
Ic = 150 mA Vee=1V 0.85 1 \Y
VBesay® | Base-emitter Saturation
Voltage Ic = 150 mA Ig = 15 mA 0.9 1.2 VvV
lc=1A lg=01A 1.4 2 Vv
heg* DC Current Gain lc =50 mA Vee=1V 40 100
Ic = 150 mA Vee=1V 40 90 120
Ic = 500 mA Vece=10V 25 60
fr Transition Frequency Ilc =50 mA Vce=10V 40 MHz
Cceo Collector-base
Capacitance le=0 Veg =10V 12 25 pF
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
22 (37 SGS-THOMSON
Y/ wicroELECTRONICS
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BC139

AUDIO OUTPUT AMPLIFIER

DESCRIPTION

The BC139 is a silicon planar epitaxial PNP trans-
istor in a TO-39 metal case. It is particularly des-
igned for use in audio output and driver stages. The
complementary NPN type is the BC119.

TO-39
INTERNAL SCHEMATIC DIAGRAM
[o C
8 B8
PNP
€ NFN €
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceeo Collector-base Voltage (Ig = 0) —40 \%
Vceo Collector-emitter Voltage (Ig = 0) - 40 \Y
Veso Emitter-base Voltage (Ic = 0) -5 \
Ic Collector Current -0.5 A
Piot Total Power Dissipation at Tamp < 25 °C 0.7 w
) at Tcase < 25 °C 3 w
Tstg Storage Temperature — 55 to 200 °C
T Junction Temperature 200 °C

January 1989
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BC139

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 58 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 250 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Veg =—30V - 100 nA
Current (I =0) Veg =—30V Tamb =75 °C - 50 HA
Vrjceo | Collector-base Breakdown| Ic =— 10 pA — 40 \
Voltage (lg = 0)
V@eRryceo™ | Collector-emitter lc =—10 mA — 40 \Y
Breakdown Voltage
(Is =0)
VRr)eBo | Emitter-base lg == 10 pA -5 \
Breakdown Voltage
(Ic =0)
Vcesat)” | Collector-emitter lc == 300 mA
Saturation Voltage lg =— 30 mA -045| -08 \
lc == 500 mA
Ig =— 50 mA -1 Vv
Vee* Base-emitter Voltage Ilc == 10 mA
Ve =—10V -0.7 \"
lc == 100 mA
Vee=—10V -0.77 v
lc == 300 mA
Vee=—1V -0.97 \)
hee* DC Current Gain lc =—10 mA
Vee =—10V 90
lc == 100 mA
Vee =—10V 40 90
lc =— 150 mA
Vee=—-1V 45
Ic =— 300 mA
Vee=—-1V 20 35
fr Transition Frequency Ilc == 50 mA Veg =— 10V 200 MHz
Ccso Collector-base lge =0 Veg =—10V pF
Capacitance f=1MHz 6
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
2B L§7 SGS-THOMSON
Y/ wicroeLECTRONICS
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BC139

Base-emitter Voltage. DC Normalized Current Gain.
G-3213 hF G-]ZIL_
-Voe €
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Collector-emitter Saruration Voltage. Power Rating Chart.
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BC140
BC141

GENERAL PURPOSE TRANSISTORS

DESCRIPTION

The BC140 and BC141 are silicon planar epitaxial
NPN transistors in TO-39 metal case. They are par-
ticularly designed for audio amplifiers and switching
applications up to 1 A. The complementary PNP
types are the BC160 and BC161.

TO-39
INTERNAL SCHEMATIC DIAGRAM
C Cc
B8 8
NP
NPN € P €
S 6BYY/ S- 6896
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter
BC140 BC141 Unit
Veeo Collector-base Voltage (lg =0) 80 100 \'
Vceo Collector-emitter Voltage (Ig = 0) 40 60 \
VeBso Emitter-base Voltage (Ic = 0) 7 \
Ic Collector Current 1 A
Ig Base Current 0.1 A
Piot Total Power Dissipation at Tamp < 45 °C 0.65 w
at Tease < 45 °C 3.7 w
Tstg Storage Temperature - 5510175 °C
T Junction Temperature 175 °C
January 1989 1/3
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BC140-BC141

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 35 °C/W
Ritnj-amp | Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ices Collector Cutoff Current | Vces =60 V 100 nA
(lg =0) Vces =60V Tamb = 150 °C 100 A
Vsriceo | Collector-base Breakdown| Ic = 100 pA
Voltage for BC140 80 \"
(le =0) for BC141 100 Vv
Viriceo® | Collector-emitter lc =30 mA
Breakdown Voltage for BC140 40 Vv
(ls =0) for BC141 60 \"
VeRr)eso | Emitter-base le =100 pA 7 Vv
Breakdown Voltage
(Ic =0)
Vcesat)® | Collector-emitter Ic =100 mA Ig =10 mA 0.1 \'
Saturation Voltage Ic =500 mA Ig =50 mA 0.35 Vv
lc=1A Ig=01A 0.6 1 \
Vge* Base-emitter Voltage lc=1A Vee =1V 1.25 1.8 \
hgg* DC Current Gain Ic =100 pA Vece=1V
for BC140-141 75
for BC140-141 Gr. 6 28
for BC140-141 Gr. 10 40
for BC140-141 Gr. 16 90
lc =100 mA Vee =1V
for BC140-141 40 140 250
for BC140-141 Gr. 6 40 63 100
for BC140-141 Gr.10 63 100 160
for BC140-141 Gr.16 | 100 160 250
lc=1A Vee =1V
for BC140-141 26
for BC140-141 Gr. 6 15
for BC140-141 Gr.10 20
for BC140-141 Gr.16 30
fr Transition Frequency Ic =50 mA Vece =10V 50 MHz
Cceo Collector-base lge =0 Veg =10V
Capacitance f=1MHz 12 25 pF
ton Turn-on Time Ic =100 mA
Ig1 =5 mA 250 ns
tott Turn-off Time lc = 100 mA
Ig1 =lg2 =5 mA 850 ns
* Pused : pulse duration = 300 ps, duty cycle = 1 %.
23 L3y SGS-THOMSON
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BC140-BC141

Collector-emitter Saturation Voltage.
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MICROELECTRONICS

BC142

AUDIO AMPLIFIER

DESCRIPTION

The BC142is a silicon planar epitaxial NPN transis-
tor in a TO-39 metal case specially intented for use
as driver in high power audio amplifier.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S~ bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 80 \Y
Vceo Collector-emitter Voltage (Ig = 0) 60 \'
VeBso Emitter-base Voltage (Ic =0) 7 \
lc Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.75 w
at Tcase < 25 °C 4 w
Tstg, Tj Storage and Junction Temperature —55t0 175 °C

January 1989
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BC142

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 37 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T mp, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Veg =40V 50 nA
Current (lg = 0) Veg =40V Tamp = 150 °C 50 A
VieRr)cso | Collector-base Breakdown| Ic = 100 pA 80 \%
Voltage (Ig =0)
VRr)ceo* | Collector-emitter lc =30 mA 60 \Y
Breakdown Voltage
(Is =0)
V(BH)EBO Emitter-base le =100 uA 7 \
Breakdown Voltage
(Ic =0)
VcEe sat)” | Collector-emitter lc =200 mA lc =20 mA 0.15 0.4 \Y
Saturation Voltage lg =500 mA Ig =50 mA 0.3 \
VBE (sat)* | Base-emitter lc =200 mA Ig =20 mA 15 Y
Saturation Voltage
Vge* Base-emitter Voltage lc =200 mA Vee= 2V 0.85 \Y
hee* DC Current Gain lc= 10mA Vee =10V 100
Ic =100 mA Vece =10V 100
lc =200 mA Vee= 2V 20 60
Ic =500 mA Vee= 2V 30
fr Transition Frequency Ic =50 mA Vee =10V 80 MHz
f =20 MHz
CcBo Collector-base le =0 Veg =10V 12 pF
Capacitance
* Pulsed : pulse duration = 300 us, duty cycle =1 %.
DC Current Gain vs. Collector Current. Base-emitter on Voltage vs. Collector Current.
N S-4504 Yoe G- 4505
FE (on) T
LI l o T T
Veg=10V ‘T Veg=10V I
160 ‘: 75°¢ 1
L ; | )/
pr i LH?L Ay
1 r 25°C o8 oc A0
A
Leooe BRI N 1 /—:_1_L gc'ﬂ,n
80 T o ™~ 08 =TT = =
LA Tl N\ 1 e
it i T
w0 !f 0.4
0 ”ll 0.2
03 1 10 100 Ic(mA) 01 1 10 100 Ic(mA)
22
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(v SGS-THOMSO
>/ 4 MU@@@E&.E@FE&@MD@N@ BC143

AUDIO AMPLIFIER

DESCRIPTION

The BC143 is a silicon planar epitaxial PNP trans-
istor specially designed for use in the driver of high
power audio amplifiers.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) -60 \
Veeo Collector-emitter Voltage (Ig = 0) -60 \%
Vego Emitter-base Voltage (Ic = 0) -5 \
Ic Collector Current -1 A
Ptot Total Power Dissipation at Tamp < 25 °C 0.75 w
at Tease <25 °C 4 W
Tstg, T Storage and Junction Temperature —-551t0 175 °C
January 1989 12
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BC143

THERMAL DATA

Rinjcase | Thermal Resistance Junction-case Max 37 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Veg=-30V - 50 nA
Current (I = 0) Veg =—30V (Tamb = 150 °C) -50 A
V@ericeo | Collector-base Breakdown | Ic = 100 pA - 60 \%
Voltage (Ig = 0)
Vir)ceo® | Collector-emitter lc =10 mA - 60 \%
Breakdown Voltage
(ls =0)
V(BR)EBO Emitter-base Ie =10 uA -5 \Y
Breakdown Voltage
(Ilc =0)
Vcesay® | Collector-emitter Ic = 500 mA I = 50 mA -025 | -05 Vv
Saturation Voltage Ic = 1A Iz = 100 mA -07 -1 \
Vpge* Base-emitter Voltage lc = —500 mA Vee=—10V -1.1 \'%
hge* DC Current Gain lc =10 mA Veg=—10V 110
Ic = 100 mA Vee=—-10V 110
Ilc =—300 mA Vee==-1V 20 40
Ic = 500 mA Vee=—-1V 25
hye High Frequency Ic = 50 mA Veg=—10V 1.5
Current Gain f =100 MHz
Ccso Collector-base le=0 Veg=—-10V 13 pF
Capacitance f=1MHz
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.

DC Current Gain vs. Collector Current. Base-emitter on Voltage vs. Collector Current.
" T G-4506 v ) S— G-4507
"L I e T 1)

Veg=-10V ! i /f
160 : et HE - “‘ /‘4
- )7
=g 1
120 - e A 08 £ ’
el N B :
/’:-r'- T0°C ! ™™ —T17]
80 AL B |l -0.6 s
Ses ]
40 -0.4
|
T
0 L -0.2
01 1 10 100 Ic(mA) 01 1 10 100 1¢(mA)
22 (37 SGS-THOMSON
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{vs SGS-THOMSON BC160
Y 1croELECTRONIGS BC161

GENERAL PURPOSE TRANSISTORS

DESCRIPTION
The BC160, and BC161 are silicon planar epitaxial
PNP transistors in TO-39 metal case.They are par-
ticurlarly designed for audio amplifiers and switching
applications up to 1A. The complementary NPN
types are the BC140 and BC141.
TO-39
INTERNAL SCHEMATIC DIAGRAM
C C
8 8
PNP € NPN e
S- 6896 S- bBY7
ABSOLUTE MAXIMUM RATINGS
Val
Symbol Parameter aue Unit
BC160 BC161
Veso Collector-base Voltage (I = 0) - 40 - 60 \%
Vceo Collector-emitter Voltage (Ig = 0) - 40 - 60 \%
Veso Emitter-base Voltage (Ic = 0) -5 \
Ic Collector Current -1 A
Ig Base Current - 0.1 A
Piot Total Power Dissipation at Tamp < 45 °C 0.65 w
at Tcase < 45 °C 3.7 w
Tstg Storage Temperature — 55 to 175 °C
T; Junction Temperature 175 °C
January 1989 1/3
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BC160-BC161

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 35 °C/W
Rith j-amb Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Vces =40V for BC160 - 100 nA
Current (lg =0) Vces =60V for BC161 - 100 nA
Veoes =40V for BC160 - 100 A
Tamp = 150 °C
Vces =60V for BC161 - 100 HA
Tamb = 150 °C
Viriceo | Collector-base lc =— 100 UA
Breakdown Voltage for BC160 - 40 \%
(le =0) for BC161 - 60 \Y
Vsr)ceo® | Collector-emitter lc == 10 mA
Breakdown Voltage for BC160 - 40 \
(Ig = 0) for BC161 - 60 %
ViRrieso | Emitter-base lg =— 100 pA -5 \'
Breakdown Voltage
(Ilc =0)
Vcesary® | Collector-emitter lc ==-01A lIg =— 10 mA - 0.1 Y
Saturation Voltage lc=—05A Ig == 50 mA -0.35 \
lc=—1A lg=—0.1A -06 -1 v
Vge* Base-emitter Voltage lc=—1A Vee=—1V -1 -17 \Y
hre* DC Current Gain lc =— 100 pA Veg=—1V
for BC160-161 110
for BC160-161 Gr. 6 46
for BC160-161 Gr. 10 80
for BC160-161 Gr. 16 120
lc =— 100 mA Vee=—1V
for BC160-161 40 140 250
for BC160-161 Gr. 6 40 63 100
for BC160-161 Gr. 10 63 100 160
for BC160-161 Gr. 16 100 160 250
hre* DC Current Gain lc=—1A Veg=—1V
for BC160-161 26
for BC160-161 Gr. 6 15
for BC160-161 Gr. 10 20
for BC160-161 Gr. 16 30
fr Transition Frequency lc =— 50 mA Vee=—10V 50 MHz
Cceo Collector-base le =0 Veg =—20V pF
Capacitance f=1MHz 15 30
Ceso Emitter-base Veg =—- 05V f=1MHz 180 pF
Capacitance
ton Turn-on Time lc == 100 mA ns
Ig1 =— 5 mA 500
toft Turn-off Time lc == 100 mA ns
lg1 =lg2 =— 5mA 650

* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
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BC160-BC161

Collector-emitter Saturation Voltage.

_ G 4514
Vee(sat) | 1M il
w | ] I
heg =10 ”l
il
\ i
0.5
~ W
0 1l |
2 4 68 2 4 68 H 4 58
1 10 10? -lc(mA)
DC Current Gain
64516
Pee [ TTIIT
[T
VCEx'I
200
: JTGR6( | )
I IPZ [
LA |
BRI
/!‘. TN
100 v ; i:f* y GR.10 “| !
) B
.6 +
| SN
TR N
0 L TTIT 0
I T Ty
0 |0'-lc(mA)

&7

Base-emitter Voltage.

6-4517

Yeeton) [ T JIi|
v) |
ce=
1
e
05
[
2 4 68 s 2 4 68
1 0 102 -1 (mA)
G-4515
1
T
!

N

SGS-THOMSON

4 68
10? ~Ic(mA)

3/3

MICROELECTRONICS

59






{vs SGS-THOMSON
Y 1cRoELECTRONIGS

BC177
BC178-BC179

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

DESCRIPTION

The BC177, BC178 and BC179 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 ge-
neral purpose transistors. The complementary NPN
types are respectively the BC107, BC108 and
BC109.

e

TO-18
INTERNAL SCHEMATIC DIAGRAM
C C
8 8
PNP
€ NPN €
5- 6896 S- bbY/
ABSOLUTE MAXIMUM RATINGS
Value .
Symbol Parameter Unit
BC177 BC178 BC179
Vces Collector-emitter Voltage (Vge = 0) - 50 - 30 -25 \
Vceo Collector-emitter Voltage (lg = 0) — 45 - 25 - 20 \Y
VeBo Emitter-base Voltage (I¢c =0) -5 \%
lc Collector Current - 100 mA
lem Collector Peak Current — 200 mA
Piot Total Power Dissipation at Tamp < 25 °C 300 mwW
Tstg Storage Temperature -65t0 175 °C
T; Junction Temperature 175 °C

January 1989

1/4
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BC177-BC178-B179

THERMAL DATA

Rinhj-case | Thermal Resistance Junction-case Max 200 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 500 °C/W
ELECTRICAL CHARACTERISTICS (T b = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Veg =—20V -1 - 100 nA
(Vee =0) Veg =— 20V Tamb =150 °C -10 uA
Vryceo® | Collector-emitter lc =—2mA
Breakdown Voltage for BC177 - 45 \"
(g =0) for BC178 -25 \"
for BC179 - 20 \
Virices | Collector-emitter lc =—10 pA
Breakdown Voltage for BC177 - 50 \
(Ve =0) for BC178 - 30 Vv
for BC179 -25 \Y
Visrieso | Emitter-base lg =— 10 A -5 \Y
Breakdown Voltage
(lc =0)
Vce(sat)” | Collector-emitter lc == 10 mA Ig =— 05 mA -75 - 250 mV
Saturation Voltage lc == 100 mA Ig =—5mA - 200 mV
Vee* Base-emitter Voltage lc =—2mA Vee=-5V —-550 | —640 | — 750 mV
VBE(sat) Base-emitter Ilc == 10 mA Ig =— 0.5 mA -720 mV
Saturation Voltage lc == 100 mA Ig =—5mA — 860 mV
hte Small Signal lc =—2mA Vee=—-5V
Current Gain f=1kHz
for BC177 Gr. A 125 260
for BC177 Gr. B 240 500
for BC178 Gr. A 125 260
for BC178 Gr. B 240 500
for BC179 Gr. B 240 500

* Pulsed : pulsed duration = 300 ps, duty cycle = 1 %.

2/4
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BC177-BC178-BC179

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
fr Transition Frequency Ilc == 10 mA Vece=—5V 200 MHz
f =100 MHz
Cceo Collector-base le =0 Veg =— 10V 5.0 pF
Capacitance
NF Noise Figure lc =—02mA Vee =—5V
Rg =2 kQ f=1kHz
B =200 Hz
for BC177 2 10 dB
for BC178 2 10 dB
for BC179 12 4 dB
hie Input Impedance lc =—2 mA Vece=—5V
f=1kHz
for BC177 Gr. A 2.7 kQ
for BC177 Gr. B 5.2 kQ
for BC178 Gr. A 2.7 kQ
for BC178 Gr. B 5.2 kQ
for BC179 Gr. B 5.2 kQ
hre Reverse Voltage Ratio lc =—2 mA Vece=—5V
f=1kHz
for BC177 Gr. A 2.7x107*
for BC177 Gr. B 4.5x1074
for BC178 Gr. A 2.7x1074
for BC178 Gr. B 4.5x107%
for BC179 Gr. B 4.5x107
hoe Output Admittance lc=—2mA Vee =—5V
f=1kHz
for BC177 Gr. A 25 usS
for BC177 Gr. B 35 uS
for BC178 Gr. A 25 uS
for BC178 Gr. B 35 uS
for BC179 Gr. B 35 us
DC Transconductance. DC Normalized Current Gain.
G-3240 - 3241
-lc o Ei FEEES hFEN
(mA)f ' -
7/
2
g=ssss=SStE o5y
= SES FE==S = ! P
— — ' N
V=
vo"v: = I 05 a
2
‘0.1 o 4 4 2 4 8 2 4 8
0 250 500 750 -VBE(mV) 102 107 1 10 'IC (mA)
LNy SGS-THOMSON s/4
Y/ iiicrozECTRONICS
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BC177-BC178-B179

Collector-emitter Saturation Voltage.
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MICROELECTROMICS

BC286

AUDIO AMPLIFIER

DESCRIPTION

The BC286 is a silicon planar epitaxial NPN trans-
istor in Jedec TO-39 metal case. It is mainly inten-
ded for use as audio amplifier.

The complementary PNP type is the BC287.

TO-39
INTERNAL SCHEMATIC DIAGRAM
C [o
B8 8
PNP
NPN € £
5- bBY7/ S~ 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veceo Collector-base Voltage (I = 0) 70 \
Vceo Collector-emitter Voltage (Ig = 0) 60 \
VeBo Emitter-base Voltage (I¢ =0) 5 \'
lc Collector Current 1 A
Ptot Total Power Dissipation at Tamp < 25 °C 0.75 w
at Tgase < 25 °C 4 W
Tstg. Tj | Storage and Junction Temperature - 5510175 °C

January 1989
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BC286

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 37 °C/W
Ritnj-amb | Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Veg =30V 20 nA
(e =0)
Viricso | Collector-base Breakdown Ic =100 pA 70 \
Voltage (Ig =0)
ViRr)ceo™ | Collector-emitter Breakdown | Ic = 30 mA 60 \
Voltage (Ig = 0)
Virieso | Collector-emitter Breakdown | Ig = 100 uA 5 \
Voltage (Ic =0)
Vcesaty” | Collector-emitter Saturation Ilc =500 mA Ig =50 mA 0.4 \
Voltage lc=1A Ig =0.1A 0.7 1 \
Vge* Base-emitter Voltage Ilc =500 mA  V¢gg =2V 1 \
heg* DC Current Gain lc=100mA Vgg =2V 90
lc =600 mA Vg =2V 20 60
fr Transition Frequency lc =50 mA Vece =5V
f =100 MHz 100 MHz
CcBo Collector-base lg =0 Veg =10V 12 pF
Capacitance f=1MHz
* Pulsed : pulse duration = 300 ms, duty cycle = 1 %.
22 LSy SGS-THOMSON
Y/ wicromLECTRONICS
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BC287

AUDIO AMPLIFIER

DESCRIPTION

The BC287 is a silicon planar epitaxial PNP trans-
istor in Jedec TO-39 metal case. ltis particularly in-
tended for use as audio amplifier.

The complementary NPN type is the BC286.

TO-39
INTERNAL SCHEMATIC DIAGRAM
c C
B8 B
PNP
€ N,PN, €
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (lg = 0) - 60 "
Vceo Collector-emitter Voltage (Ig = 0) - 60 \Y
Vego Emitter-base Voltage (I¢ = 0) -5 "
Ic Collector Current -1 A
Ptot Total Power Dissipation at Tamp < 25 °C 0.75 W
at Tease <25 °C 4 W
Tstg, Tj | Storage and Junction Temperature - 5510175 °C
January 1989 1/2
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BC287

THERMAL DATA

Rihj-case | Thermal Resistance Junction-case Max °C/W
Ritnhj-amb | Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. | Max. Unit
lceo Collector Cutoff Current Veg =—30V 0.1 50 nA
(le =0)
Virycso | Collector-base Breakdown lc =— 10 pA - 60 \%
Voltage (I =0)
ViRr)ceo *| Collector-emitter Breakdown | Ic =— 10 mA - 60 \
Voltage (Ig =0)
Vrjeso | Emitter-base Breakdown lg =—10 pA -5 \
Voltage (I¢c =0)
Vce(saty® | Collector-emitter Saturation lc == 500mA Ig =— 50 mA -0.25 \%
Voltage lc=—1mA Ig=-01mA -07 -1 \
Vge * Base-emitter Voltage lc =—500mA Vge=—2V -0.93 \%
hee* DC Current Gain lc=—100mA Vgg =—-2V 90
lc =—500mA Vgg=—-2V 20 60
fr Transition Frequency lc=—=50mA Vgg=-5V 150 MHz
f =100 MHz
Ccso Collector-base Veg=—10V 13 pF
Capacitance (lg = 0) f=1MHz

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

2/2
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L{vy SGS-THOMSON BC297
Y/ ricRoELECTRONIGS BC298

AUDIO DRIVERS

DESCRIPTION

The BC297 and BC298 are silicon planar epitaxial
PNP transistors in TO-18 metal case. They are par-
ticularly 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 NPN types are the BC377 and
BC378, respectively.

TO-18

INTERNAL SCHEMATIC DIAGRAM

PNP
€ NPN

S- 6896 S- o8/

ABSOLUTE MAXIMUM RATINGS

Value
Symbol Parameter BC297 BC298 Unit
Vces Collector-emitter Voltage (Veg = 0) -50 - 30
Vceo Collector-emitter Voltage (Ig = 0) - 45 -25
VeBo Emitter-base Voltage (I¢ =0) -5

Ic Collector Current -1

Ig Base Current -0.2

Piot Total Power Dissipation at Tamp < 25 °C 375
at Tease < 75 °C 1

Tstg Storage Temperature - 6510175
T; Junction Temperature 175

662%>><<<

October 1988 13
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BC297-BC298

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 100 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 400 °C/W
ELECTRICAL CHARACTERISTICS (T..ss = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Curent
(Ve =0) For BC297 Vce =—50V - 100 nA
For BC298 Vg =—-30V - 100 nA
V(sR)ceo” | Collector-emitter
Breakdown Voltage
(g =0) lc =— 10 mA For BC297 — 45 Vv
For BC298 -25 \"
VeRr)EBo | Emitter-base Breakdown A%
Voltage
(lc =0) lg =— 10 pA -5
VcE (sat)” | Collector-emitter Saturation \Y
Voltage Ic =—500 mA
lg =— 50 mA -07
Vge * Base-emitter Voltage lc=—100mA Vge =—1V - 770 mV
VBE (sat) * | Base-emitter Saturation \
Voltage Ic =—500 mA
Ig =— 50 mA -1.2
hee * DC Current Gain lc =—100mA Vcg=—-1V 75 260
Gr.7| lc =—100mA Vgg =—1V 100 260
lc =—300mA Vge =—1V 30
fr Transition Frequency lc==—50mA Vce=-10V 250 MHz
Ccso Collector-base Capacitance | Ig =0 Veg =— 10V 8 pF
Cego Emitter-base Capaciatnce lc =0 Veg=—-05V 30 pF
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
DC Normalized Current Gain. Collector-emitter Saturation Voltage.
hFEN o “Vegsat £
10’ i 10° e 100,
e = — ¢ — 7
x L T 7
100 10" = E YRl A
10"
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0 | |
10°
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BC297-BC298

Power Rating Chart.
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3| T ML
s ~
s -
EEE V4
Alg
5| pd e
e A
| 1/
4
A 8
3 e
4 R‘;\
(=3
wn
3 3T Q [=3 o
St 8 & & 8
[ T P i - M
R
! 7 B e L
T 7/ 3 A
SEE: . E e I
i .
- ] ] .
sa2= o
sas; s =N
W .
w
B
! ~
s
N @ - ~ ~ o ~ -
- T =] =)
-3 =]

3/3

MICROELECTRONICS

[’7 SGS-THOMSON

71






‘y_l SGS-THOMSON
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BC300
BC301-BC302

MEDIUM POWER AUDIO DRIVERS

DESCRIPTION

The BC300, BC301 and BC302 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 use-
ful as high speed saturated switches and general
purpose amplifiers. The PNP types complementary
to BC301 and BC302 are respectively the BC303
and BC304.

TO-39
INTERNAL SCHEMATIC DIAGRAM
C
B8 B8
NPN PNP
€ E
S~ bBY7/ S- 6896
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter Unit
BC300 BC301 BC302
Veso Collector-base Voltage (lg = 0) 120 90 60 \
Vceo Collector-emitter Voltage (lg = 0) 80 60 45 \"
Veso Emitter-base Voltage (Ic = 0) 7 \"
Ic Collector Current 0.5 A
lem Collector Peak Current 1 A
Ptot Total Power Dissipation at Tamp < 25 °C 0.85 W
at Tcase < 25 °C 6 w
Tstg Storage Temperature - 6510175 °C
T Junction Temperature 175 °C
January 1989 1/3
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BC300-BC301-BC302

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 25 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS(T ;. = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Veg =60V 5 20 nA
Current (Ig =0)
leso Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
Visr)ceo® | Collector-emitter lc =30 mA for BC300 80 \Y
Breakdown Voltage for BC301 60 Vv
(lg =0) for BC302 45 Vv
Visricso | Collector-base Breakdown| Ic = 100 pA for BC300 120 Y
Voltage (I =0) for BC301 90 \"
for BC302 60 Vv
Vcesay® | Collector-emitter lc =150 mA Ig =15 mA 0.2 0.5 \
Saturation Voltage
Vee* Base-emitter Voltage lc =150 mA Vece =10V 0.78 \%
hee* DC Current Gain Gr. 4 lc =150 mA Vee =10V 40 80
Gr. 5 lc =150 mA Vee =10V 70 140
Gr. 6 Ic =150 mA Vee =10V 120 240
lc =0.1 mA Vece =10V 20
lc =500 mA Vee =10V 20
fr Transition Frequency lc =10 mA Vee =10V 100 MHz
CcBo Collector-base lge=0 Veg =10V 12 pF
Capacitance
hie Input Impedance lc =5 mA Vee =10V kQ
f=1kHz 1.1
hre Reverse Voltage Ratio lc =5 mA Vee =10V
f=1 kHz 1.7x107
hte Small Signal Current Gain| Ic =5 mA Vece =10V
=1 kHz 140
hoe Output Admittance lc =56 mA Vee =10V 1]
=1 kHz 14
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2B (57 SGS-THOMSON
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BC300-BC301-BC302

DC Normalized Current Gain. Collector-emitter Saturation Voltage.
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BC303
BC304

MEDIUM POWER AUDIO DRIVERS

DESCRIPTION

The BC303 and BC304 are silicon planar epitaxial
PNP transistors in TO-39 metal case. They are in-
tended particularly as audio driver stages in com-
mercial and professionnel equipments. In addition
they are useful as high speed saturated switches
and general purpose amplifiers. The complementa-
ry NPN types are respectively the BC301 and
BC302.

INTERNAL SCHEMATIC DIAGRAM

Cc
B
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol P Value Uni
ymbo arameter BC303 BC304 nit
Veeo Collector-base Voltage (Ig = 0) -85 - 60 \
Vceo Collector-emitter Voltage (g = 0) - 60 - 45 \Y
VeBo Emitter-base Voltage (Ic = 0) -6 \%
lc Collector Current -0.5 A
lem Collector Peak Current -1 A
Igm Base Peak Current - 05 A
Piot Total Power Dissipation at Tamp < 25 °C 0.85 W
at Tease < 25 °C 6 w
Tstg Storage Temperature - 6510175 °C
T Junction Temperature 175 °C
December 1988 1/3
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BC304-BC304

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 25 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 175 °C/W

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =—60V -5 -20 nA
(le = 0)
leBo Emitter Cutoff Current Veg=—5V -20 nA
(Ic=0)
V@R ceo *| Collector-emitter Breakdown | Ic =— 10 mA
Voltage (Ig = 0) For BC303 - 60 Vv
For BC304 - 45 Vv
VcE (sat) * | Collector-emitter Saturation Ic =— 150 mA
Voltage Ig =— 15 mA -0.25 | - 0.65 Vv
Vge * Base-emitter Voltage lc ==—150 mA Vgg =— 10V - 0.78 \
hee * DC Current Gain Gr4| lc == 150 mA Vg =— 10V 40 80
Gr.5( Ic == 150 mA Vgg =— 10V 70 140
Gr6| Ic =—150 mA Vgg =— 10V 120 240
lc=—01mA Vgg=—-10V 20
lc =— 500 mA Vgg =— 10V 20
fr Transition frequency lc==50mA Vgg=—10V 100 MHz
f =100 MHz
Ccso Collector-base Capacitance | lg =0 Veg=—10V 15 pF
hie Input Impedance lc=—5mA Vgg=—-10V
f=1kHz 0.9 kQ
hre Reverse Voltage Ratio lc==5mA Vce=-10V
f=1kHz 1.7x10 4
hte Small Signal Current Gain lc=—5mA Vgg=-10V
f=1kHz 140
hoe Output Admittance lc =—5mA Vece=—10V
f=1kHz 45 us
* Pulsed : pulse duration = 300us, duty cycle = 1%.
DC Normalized Current Gain. Collector-emitter saturation voltage.
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BC303-BC304

Collector Cutoff Current. Transition Frequency.
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SGS-THOMSON
MICROELEGTRONICS

BC377
BC378

AUDIO DRIVERS

DESCRIPTION

The BC377 and BC378 are silicon planar epitaxial
NPN transistors in TO-18 metal case. They are par-
ticularly 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 BC297 and
BC298 respectively.

INTERNAL SCHEMATIC DIAGRAM

PNP

5- 6896

NPN

5- bBYY

ABSOLUTE MAXIMUM RATINGS

Symbol

Parameter

Value

BC377 Bcazs | UMt

Vces Collector-emitter Voltage (Veg = 0)

50 30

Vceo Collector-emitter Voltage (Ig = 0)

40 25

Vego Emitter-base Voltage (Ic = 0)

6

lc Collector Current

1

Ig Base Current

0.2

Piot Total Power Dissipation at Tamp < 25 °C

at Tcase < 75 °C

375
1

Tstq Storage Temperature

- 6510175

Tj Junction Temperature

diglss|(»|»i<|<(<

175

January 1989
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BC377-BC378

THERMAL DATA

Rtnj-case | Thermal Resistance Junction-case Max 100 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 400 °C/W
ELECTRICAL CHARACTERISTICS (T,se = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Curent
(Ve =0) For BC377 Vee =50 V 15 nA
For BC378 Vece =30V 15 nA
Vir)eso | Emitter-base Breakdown
Voltage
(Ic =0) lg =10 pA 6 \
Vsr)ceo *| Collector-emitter
Breakdown Voltage
(s =0) lc =2 mA For BC377 40 \Y
For BC378 25 Vv
Ve (saty * | Collector-emitter Saturation
Voltage lc =500 mA
Ig =50 mA 0.7 Vv
Vge * Base-emitter Voltage lc =100 mA Vg =1V 740 mV
VBE (sat) * | Base-emitter Saturation
Voltage lc =500 mA
Ig =50 mA 1.2 \
hre * DC Current Gain Ic =100mA Vg =1V 75 260
Gr.7| lc =100 mA Ve =1V 125 260
lc =300 mA Vge =1V 35
fr Transition Frequency lc =50 mA Vee =10V 100 MHz
Ccso Collector-base Capacitance | lg =0 Veg =10V 10 pF
Ceso Emitter-base Capacitance lc =0 Veg =05V 30 pF

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

DC Normalized Current Gain.

heey T
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Collector-emitter Saturation Voltage.
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BC393

HIGH VOLTAGE AMPLIFIER

DESCRIPTION

The BC393 is a silicon planar epitaxial PNP trans-
istor in Jedec TO-18 metal case, designed for ge-
neral purpose high-voltage and video amplifier ap-
plications.

The complementary NPN type is the BC394.

TO-18
INTERNAL SCHEMATIC DIAGRAM
C C
8 8
PNP NPN
E 3
S 6896 S- by
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (lg = 0) - 180 Vv
Vceo Collector-emitter Voltage (Ig = 0) — 180 \Y
VeBoO Emitter-base Voltage (Ic =0) -6 \Y
Ic Collector Current - 100 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.4 w
at Tease <25 °C 1.4 W
Tstg Storage Temperature - 55 to 200 °C
T; Junction Temperature 200 °C
January 1989 1/3
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BC393

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 125 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 440 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current
(IE = 0) i Veg =— 100V 50 nA
Veg == 100V Tamp = 150 °C 50 HA
Viir)ceo | Collector-base Breakdown
Voltage (Ig = 0) lc =—10 uA - 180 \
ViRr)ceo” | Collector-emitter Breakdown
Voltage (Ig = 0) lc =—2mA - 180 \
VsRr)Eso | Emiter-base Breakdown
Voltage (I¢c = 0) le =— 10 uA -6 \Y
VcE (sat) + | Collector-emitter Saturation
Voltage lc=—10mA Ig=—1mA -100 | - 300 mV
lc==50mA g =—5mA - 230 mV
VBE (sat) + | Base-emitter Saturation
Voltage lc=—10mA Ig=—-1mA - 750 | —900 mV
lc=—50mA Ilg=—-5mA - 850 mV
heg * DC Curent Gain lc=—1mA Vegg=—-10V 85
: lc=—10mA Vcg =—10V 50 100
fr Transition frequency lc=—10mA Vgg=—-10V 50 95 MHz
Ccro Collector-base
Capacitance le =0 Veg =— 10V
f=1MHz 4 7 pF
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
DC Current Gain. Collector-emitter Saturation Voltage.
h [ G- 3059 6-3137
FE | VeE(sat) [T [
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120 LI il 02 c‘ bl I
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i e
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! 1L | i = e
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i [ \.\ \T-ZJ;E //
w " R N 125°c L
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BC393

Transition Frequency.

Base-emitter Saturation Voltage.
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BC394

HIGH VOLTAGE AMPLIFIER

DESCRIPTION

The BC394 is a silicon planar epitaxial NPN trans-
istor in Jedec TO-18 metal case, designed for ge-
neral purpose high-voltage and video amplifier ap-
plications.

The complementary PNP type is the BC393.

TO-18
INTERNAL SCHEMATIC DIAGRAM
C c
B8 B
PNP
NPN € €
S- bBY/ 5- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) 180 \Y
Vceo Collector-emitter Voltage (Ig = 0) 180 \%
Vego Emitter-base Voltage (I¢c = 0) 6 \
Ic Collector Current 100 mA
Ptot Total Power Dissipation at Tamp < 25 °C 0.4 w
at Tcase < 25 °C 1.4 W
Tstg Storage Temperature - 55 to 200 °C
T; Junction Temperature 200 °C
January 1989 13
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BC394

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 125 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 440 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current
(le = 0) Vcg =100 V 50 nA
Veg =100V Tamp = 150 °C 50 HA
ViRr) ceo | Collector-base Breakdown
Voltage (I = 0) Ic =100 pA 180 \'
V@eR)ceo” | Collector-emitter Breakdown
Voltage (Ig = 0) lc =10 mA 180 \
V(ryeso | Emitter-base Breakdown
Voltage (Ic = 0) le =100 pA 6 \
VcE (saty + | Collector-emitter Saturation
Voltage lc =10 mA Ig =1 mA 200 300 mV
Ic =50 mA Ig =5 mA 400 mV
VBE (sat) + | Base-emitter Saturation
Voltage lc =10 mA Ig =1 mA 750 900 mV
lc =50 mA Ig =5 mA 850 mV
heg * DC Curent Gain lc =1 mA Vee =10V 85
lc =10 mA Vee =10V 30 100
fr Transition frequency lc =10 mA Vee =10V 50 95 MHz
Cceo Collector-base
Capacitance lge =0 Veg =10V
f=1MHz 5 pF
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
DC Current. Collector-emitter Saturation Voltage.
hee ——r—-n-m I S4518 i Veetaat l ] HI 6-451
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20 " :
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BC394

Base-emitter Saturation Voltage. Transition Frequency.
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BC440
BC441

MEDIUM POWER AMPLIFIER

DESCRIPTION

The BC440 and BC441 are silicon planar epitaxial
NPN transistors in TO-39 metal case. They are in-
tended for general purpose applications, especially
for driver stages.

The complementary PNP types are respectively the
BC460 and BC461.

TO-39
INTERNAL SCHEMATIC DIAGRAM
C Cc
B8 8
NPN PNP
£ E
5- bBY7/ S- 6896
ABSOLUTE MAXIMUM RATINGS
Symb Value Unit
ymbol Parameter BC440 BCaa1 ni
Veeo Collector-base Voltage (lg = 0) 50 70 \Y%
Vceosus) | Collector-emitter Voltage (lg = 0) 40 60 Vv
Vcer Collector-emitter Voltage (Rge < 100 Q) 50 70 \Y
VeEBO Emitter-base Voltage (Ic = 0) 5 \Y
lom Collector Peak Current 2 A
Ptot Total Power Dissipation at Tamp < 25 °C 1 W
at Tease < 25 °C 10 w
Tstg Storage Temperature - 65 to 200 °C
T Junction Temperature 200 °C

January 1989
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BC440-BC441

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case 17.5 °C/W
Rth j-amb Thermal Resistance Junction-ambient 175 °C/W
ELECTRICAL CHARACTERISTICS (T .5 = 25 °C unless otherwise specified
Symbol Parameter Test Conditions Max. Unit
lcso Collector Cutoff Current
(le =0) Vcg =40 V 100 nA
Icer Collector Cutoff Current
(Rge =100 Q) For BC440 10 uA
For BC441 10 uA
VRr)EBo | Emitter Base Breakdown
Voltage (Ic =0) lg =100 pA \
V(sr) ceo *| Collector-emitter Breakdown
Voltage (Ig = 0) Ic =10 mA \
\"
VGE (sat)” | Collector-emitter Saturation
Voltage lc=1A 1 \
VBE (sat) Base-emitter Saturation
Voltage lc=1A 1.5 \
heg * DC Current Gain Gr. 4 lc =500 mA
Vee =4V 70
Gr. 5 Ic =500 mA
Vece =4 V 130
Gr. 6 lc =500 mA
Vce =4V 250
lc=1A
(for BC440 only)
fr Transition frequency lc =50 mA MHz
* Pulsed : pulse duration = 300 pus, duty cycle = 1 %.
DC Normalized Current Gain. Collector-emitter Saturation Voltage.
hFE T - - G-0923 6-0924
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MEDIUM POWER AMPLIFIER

DESCRIPTION
The BC460 and BC461 are silicon planar epitaxial
PNP transistors in TO-39 metal case. They are in-
tended for general purpose applications, especially
for driver stages.
The complementary NPN types are respectively the
BC440 and BC441.
TO-39
INTERNAL SCHEMATIC DIAGRAM
C C
8 8
PNP € NPN €
S- 6896 S~ oBY/
ABSOLUTE MAXIMUM RATINGS
s P Value Uni
ymbol arameter BC460 BCa461 nit
Vceo Collector-base Voltage (lg = 0) - 50 - 70 \
Vceo(sus) | Collector-emitter Voltage (Ig = 0) - 40 - 60 \%
Vcer Collector-emitter Voltage (Rge < 100 Q) - 50 -70 Vv
Veso Emitter-base Voltage (Ic = 0) -5 \'%
lom Collector Peak Current -2 A
Piot Total Power Dissipation at Tamp < 25 °C 1 w
at Teaso < 25 °C 10 w
Tstg Storage Temperature — 65 to 200 °C
T Junction Temperature 200 °C
October 1988 ] 1/2
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BC460-BC461

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 17.5 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T¢4se = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcBo Collector Cutoff Current nA
(le =0) Veg =— 40V - 100
Icer Collector Cutoff Current
(Rge =100 Q) For BC460 Vge =-50V -10 HA
For BC461 Vee =—70V -10 pA
ViRr)eso | Emitter Base Breakdown \Y
Voltage
(Ilc =0) lg =— 100 pA -5
VR) ceo | Collector-emitter Breakdown
Voltage (Ig =0) lc =—10 mA For BC460 - 40 Vv
For BC461 - 60 Vv
Vce sat) * | Collector-emitter Saturation \%
Voltage lc=—1A Ig =— 100 mA -1
VBE (sat) * | Base-emitter Saturation \Y
Voltage lc=—1A lg =— 100 mA -1.5
hee * DC Current Gain Gr. 4 Ic == 500 mA
Vee=-4V 40 70
Gr5 lc =—500 mA
Vee=—4V 60 130
Gr.6 lc =— 500 mA
Vee=—4V 115 250
lc=—1A Vee=—-2V
(for BC460 only) 20
fr Transition frequency lc=—50mA Vceg=-4V 50 MHz
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
DC Normalized Current Gain. Collector-emitter Saturation Voltage.
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57 SGS-THOMSON

MICROELECTRONICS

BC477
BC478-BC479

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

DESCRIPTION

The BC477, BC478 and BC479 are silicon planar
epitaxial PNP transistors in TO-18 metal case. The
BC477 is a high voltage type designed for use in au-
dio amplifiers or driver stages, and in the signal pro-
cessing circuits of TV sets. The BC478 and BC479
are respectively low noise and very low noise types,
designed for general preamplifier or amplifier appli-
cations.

ABSOLUTE MAXIMUM RATINGS

TO-18

INTERNAL SCHEMATIC DIAGRAM

PNP

5 6896

Symbol Parameter Value Unit
BC477 BC478 BC479
Vces Collector-emitter Voltage (Vge = 0) - 90 — 40 - 40 \%
Vceo Collector-emitter Voltage (g = 0) - 80 - 40 — 40 \
VEBo Emitter-base Voltage (I¢c =0) -6 \Y
lc Collector Current - 150 mA
Ptot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tcase <25 °C 12 w
Tstg Storage Temperature — 55 to 200 °C
T; Junction Temperature 200 °C

January 1989
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BC477-BC478-BC479

THERMAL DATA

Rihj-case | Thermal Resistance Junction-case Max 146 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 485 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified )
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ices Collector Cutoff for BC477
Current (Vge =0) Vee =—70V -10 nA
Vee =—70V Tamp =125 °C -10 UA
for BC479-BC478
Vecg =—30V - 10 nA
Vee =— 30V Tamp =125 °C -10 uA
leso Emitter-cutoff Veg=—4V -10 nA
Current (Ic = 0)
Vryces | Collector-emitter lc =— 10 yA
Breakdown Voltage for BC477 -90 )
(Ve =0) for BC478 - 40 \
for BC479 - 40 \
V@eryceo | Collector-emitter lc == 5 mA
Breakdown Voltage for BC477 - 80 Vv
(Ig =0) for BC478 - 40 %
for BC479 -40 Vv
Vryeso | Emitter-base lg =— 10 pA - 6 \%
Breakdown Voltage
(Ic =0)
Vcesay)™ | Collector-emitter lc =—10mA
Saturation Voltage lg == 05 mA - 0.1 -0.25 \%
lc == 100 mA
Ig =—5mA -0.3 Vv
Vge* Base-emitter Voltage lc =2 mA Vee=—5V -055|—-065|-0.75 \
VBE(sat)* | Base-emitter lc == 10 mA
Saturation Voltage Ig == 0.5 mA -075 | -09 \
lc == 100 mA
Ig =—5mA -0.9 \"
hee* DC Current Gain lc =— 10 pA Vee=-5V
for BC477 30 115
for BC478 50 195
for BC479 100 290
lc =—2mA Vee=—5V
for BC477 110 250
for BC478 110 450
for BC 479 200
Ilc == 10 mA Vece=—5V
for BC477 160
for BC478 270
for BC479 350
hte Small Signal Ilc =—2mA Vee=-5V
Current Gain f=1kHz
for BC477 125 260
for BC478 125 500
for BC479 220
lc =— 10 mA Vee =5V
f =20 MHz 7.5
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
25 L3y SGS-THOMSON
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BC477-BC478-BC479

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
CcBo Collector-base lge=0 Veg=-5V 4 6 pF
Capacitance
Cego Emitter-base lc =0 Veg=—05V 11 15 pF
Capacitance
NF Noise Figure Ic = —20puA Vee=—-5V
Rg = 10kQ
f=10Hz to 10 kHz
B = 15.7 kHz
for BC479 0.8 3.5 dB
NF Noise Figure lc =—200pA  Veg=-5V
Rg = 2kQ
f=10 Hz to 10 kHz
B = 15.7 kHz
for BC478 1.5 dB
for BC479 1 4 dB
lc = —20pA Vee=—-5V
Rg = 10 kQ f=1KkHz
B = 200 Hz
for BC479 0.5 25 dB
Ilc =—200 uA Vce=-5V
Rg = 2 kQ f=1kHz
B = 200 Hz
for BC477 2 10 dB
for BC478 1.2 6 dB
for BC479 0.8 4 dB
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
Collector-emitter Saturation Voltage. Collector Cutoff Current.
_ _ 6-3106 6-322411
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BC477-BC478-BC479

Collector-base Capacitance.
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Transition Frequency.

1 T
T
(MHz) N
0 V4l
4
120 /
80 -
40
Veg =-5V
o il
1 10 102 -1¢ (mA)
6-3228
N
NONC JsH
ANT
\ \\5 N
NONGS
N
SR
) |
1
\\
2 4 8 2 6 8
107 102 107 -I¢(mA)
Noise Figure (for BC479 only).
323
Ry o S S :
(k) 8 fF—— 1 S~ oS
ob Vg =-5V -
e = 5
£210Hz t010kHz[ "N 4 N
1 B=15.7kHz N
N
o, \‘ N
6 S N
I \
SN 1)
™~
2 \\ N d8
NN \‘\
! 8 = ———
- 2
\\
N 3
»
2 \ Gh
o NUTSNS T
2 0 6 8 H L )
102 10! -1 (ma)




BC477-BC478-BC479

Noise Figure vs. Frequency (for BC479 only). Power Rating Chart.
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BCY58
BCY59

LOW NOISE AUDIO AMPLIFIERS

DESCRIPTION

The BCY58 and BCY59 are silicon planar epitaxial
NPN transistors in Jedec TO-18 metal case.

They are intended for use in audio input stages, dri-
ver stages and low-noise input stages. The comple-
mentary PNP types are respectively the BCY78 and
BCY79.

TO-18
INTERNAL SCHEMATIC DIAGRAM
C C
8 B
NPN PNP
E E
S5- buy/ 5~ 6896
ABSOLUTE MAXIMUM RATINGS
Symbol P t Vale Uni
ymbo arameter BCY58 BCY59 nit
Vces Collector-emitter Voltage (Vge = 0) 32 45 \%
Vceo Collector-emitter Voltage (Ig = 0) 32 45 \
Veso Emitter-base Voltage (Ic = 0) 7 \
lc Collector Current 200 mA
Is Base Current 50 mA
Ptot Total Power Dissipation at Tamp < 25 °C 0.39 mw
at Tease < 45 °C 1 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/4
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BCY58-BCY59

THERMAL DATA

Rtnj-case | Thermal Resistance Junction-case Max 150 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 450 °C/W
ELECTRICAL CHARACTERISTICS (T, mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lces Collector Cutoff Current
(Vee =0) For BCY58
Ve =32V 0.1 10 nA
Vee =32V Tamp = 150 °C 0.1 10 uA
For BCY59
Vee =45V 0.1 10 nA
Vee =45V Tamp =150 °C 0.1 10 uA
lcex Collector Cutoff Current
(Ve =—0.2'V) For BCY58
Veg =32V Tamb =100 °C 20 uA
For BCY59
Vce =45V Tamb = 100 °C 20 uA
leBo Emitter cutoff Current Veg =5V 10 nA
(Ic =0)
ViRr)ceo” | Collector-emitter Breakdown Ic =2 mA For BCY58 32 \
Voltage (Ig = 0) For BCY59 45 \Y
(8R)EBO” | Emitter-base Breakdown Voltage | Ig = 10 pA 7 \
(lc =0)
Vcesar)® | Collector-Emitter Saturation Ic =10 mA Ig =0.25 mA 0.12 | 0.35 \%
Voltage Ic =100 mA Ig =2.5 mA 0.4 0.7 \
Vge Base-emitter Voltage Ilc =2 mA Vee =5V 0.55 | 0.65 0.7 \
Ic =100 mA Vee =1V 0.75 v
Vge(sat)® | Base-emitter Saturation Voltage | Ic =10 mA Ig =0.25 mA 0.6 0.7 | 0.85 \Y
Ic =100 mA Ig =25 mA 0.75 0.9 1.2 Vv
hee* DC Current Gain Ic =10 pA Vee =5V 195
Gr.Vil 100
Gr.Vill 20 140
Gr.IX 40 195
Gr.X 100 280
Ic =2 mA Ve =5V 120 350 630
Gr.VII 120 170 220
Gr.Vill 180 | 250 | 310
Gr.IX 250 350 460
Gr.X 380 | 500 | 630
lc =10 mA Vee =1V 80 365
Gr.Vil 80 175
Gr.vill 120 260
Gr.IX 160 365
Gr.X 240 520
Ic =100 mA Vce =1V 40
Gr.Vil 40
Gr.VIHI 45
Gr.IX 60
Gr.X 60
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
24 L§7 SGS-THOMSON
Y/ iicroE EcTRONICS
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BCY58-BCY59

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
hte Small Signal Current Gain lc =2 mA Vce =5V
f=1kHz 125
Gr.ViIl 125 250
Gr.Vill 175 350
Gr.IX 250 500
Gr.X 350 700
fr Transition Frequency Ic =10 mA Vce =5V
f =100 MHz 200 MHz
Cego Emitter-base Capacitance Ilc =0 Veg =05V
f=1MHz 11 15 pF
Ccso Collector-base Capacitance le =0 Veg =10V
f=1MHz 35 6 pF
NF Noise Figure lc =02 mA Vee =5V
Rg =2 kQ f=1kHz 2 6 dB
ton Turn-on Time Ilc =10 mA Vee =10V
Ig1 =1 mA 85 150 ns
lc =100 mA Vcc=10V
g1 =10 mA 55 150 ns
tott Turn-off Time lc =10 mA Veec =10V
Ig1 =— lga = 1TmMA 480 | 800 ns
Ic =100 mA Veec =10V
Igy =—lg2 =10mMA 480 800 ns
Pulsed : pulse duration = 300 us, duty cycle = 1 %.
DC Current Gain. Collector-emitter Saturation Voltage.
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BCY58-BCY59

Transition Frequency.

Collector-base Capacitance.
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‘.TI' SGS-THOMSON

MICROELECTRONICS

BCY70
BCY71/BCY72

GENERAL PURPOSE APPLICATIONS

DESCRIPTION

The BCY70,

BCY71 and BCY72 are silicon planar

epitaxial PNP transistors in Jedec TO-18 metal

case.

TO-18

INTERNAL SCHEMATIC DIAGRAM

c
B
PNP
€
ABSOLUTE MAXIMUM RATINGS
Value .
Symbol Parameter Unit
BCY70 BCY71 BCY72
Vceo Collector-base Voltage (Ig = 0) - 50 — 45 -25 \%
Vceo Collector-emitter Voltage (Ig = 0) - 40 —45 -25 \Y)
VeBoO Emitter-base Voltage (Ic = 0) -5 \Y)
lem Collector Peak Current - 200 mA
Piot Total Power Dissipation at Tamp < 25 °C 350 mW
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
October 1988 1/5
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BCY70-BCY71-BCY72

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 150 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 500 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ices Collector Cutoff Current For BCY70
(Vge =0) Veg =-20V -10 | nA
Veg =— 50V - 500 nA
For BCY71
Veg=—20V - 100 nA
Veg =—45V - 10 HA
For BCY72
Veg=—20V - 100 nA
Veg=—25V -10 },lA
leso Emitter cutoff Current Veg=—-5V -10 HA
(lc =0)
Vcesay® | Collector-emitter Saturation lc == 10 mA Ig =—1mA -025| V
Voltage lc == 50 mA Ig =— 5 mA -05 \Y
VBE(sat)® | Base-Emitter Saturation Voltage lc =— 10 mA Ig == 1 mA
For BCY70 and BCY71 Only - 06 -09 \'
Ic == 50 mA Ilg =— 5 mA -1.2 \Y
heg* DC Current Gain For BCY70
lc == 0.1 mA Vee=—-1V 40
lc=—1mA Ve ==1V 45
lc =— 10 mA Vee=—-1V 50
Ic == 50 mA Vee=—-1V 15
For BCY71
lc=—0.01mA Vce=-1V 60
|c=—0.1 mA VCE=—1V 80
lc =—1mA Vee=—-1V 90
lc =—10 mA Vee=—-1V 100 600
lc == 50 mA Veg=—1V 15
For BCY72
lc =—1mA Veg=—1V 40
Ic =—10 mA Vee=—1V 50
hte Small Signal Current Gain lc =—1mA Vee =—10V 100 200
(for BCY71 only) f=1kHz
fr Transition Frequency lc =— 0.1 mA Vee =—20V
f=10.7 MHz
For BCY71 15 MHz
lc ==10 mA Vee =—20V
f =100 MHz
For BCY70 | 250 MHz
For BCY70 and BCY72 | 200 MHz
Ceso Emitter-base Capacitance lc=0 Ve ==1V
f=1MHz 8 pF
CcBo Collector-base Capacitance le=0 Veg=—10V pF
f=1MHz 6
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
25 Ly7 SGS-THOMSON
Y/ WicRoELECTRONICS
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BCY70-BCY71-BCY72

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. [ Max. | Unit
NF Noise Figure Ic =— 0.1 mA Veg =—5V
Rg =2 kQ
f=10to 10 000 Hz
For BCY70 and BCY72 6 dB
for BCY71 2 dB
hie Input Impedance lc =—1mA Veg =— 10V kQ
(for BCY71 only) f=1kHz 2 12
hre Reverse Voltage Ratio lc =—1mA Vee=—10V
(for BCY71 only) f = 1kHz 20x107*
hoe Output Admittance lc =—1mA Veg =—10V us
(for BCY71 only) f=1kHz 10 60
ty Delay Time lc =— 10 mA Veg =3V ns
(for BCY70 and BCY72 only) g1 =—1mA 23 35
tr Rise Time lc=—10mA Vee =3V ns
(for BCY70 and BCY72 only) lgr =—1 mA 25 35
ts Storage Time lc=—10mA  Vgg =3V ns
(for BCY70 and BCY72 only) lg1 =—lgz =—1 mA 270 | 350
ts Fall Time lc == 10 mA Veg =3V ns
(for BCY70 and BCY72 only) lgt =—lg2 =—1 mA 50 80
ton Turn-on Time lc =—10 mA Veg =3V ns
(for BCY70 and BCY72 only) Ig1 =—1mA 48 65
toff Turn-off Time lc =— 10 mA Veg =3V ns
(for BCY70 and BCY72 only) lgy =—lgo =—1 mA 320 420
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
TEST CIRCUIT
Test Circuit for Switching Times.
Veg =30V
Vi O——I
0
| | il
—zov__‘l L- oscilloscope
1ps 3000
54615 Vgg=70V
LNy SGS-THOMSON 355
’ MICROELECTRONICS
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BCY70-BCY71-BCY72

Collector-emitter Saturation Voltage.
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Base-emitter Saturation Voltage.
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Equivalent Input Noise Voltage (for BCY71 only).

6-1853
e,
N
(i)’ i
Hz, xuu
4
Vg =5V
2
lE=T“‘A
10
L]
© ~0uAk
| ﬁ
,l . ot 4
i | -10mA
-100 uA[
R I
~TmAl { 1 i |
AL i
1 L |
2 4 608 2 4 68 2 4 68 2 4 68
102 107 1 0t (kHz)
SGS-THOMSON
MICROELECTRONICS



BCY70-BCY71-BCY72

Equivalent Input Noise Current (for BCY71 only). Countours of Constant White Noise Figure (for
BCY71 only).
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L{vs SGS-THOMSON BCY78
YJ sucRoELECTRONICS BCY79

LOW NOISE AUDIO AMPLIFIERS

DESCRIPTION

The BCY78 and BCY79 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
BCY58 and BCY59.

TO-18
INTERNAL SCHEMATIC DIAGRAM
C C
8 8
PNP
NPN E €
ABSOLUTE MAXIMUM RATINGS
S 1 P Value Unit
ymbo arameter BCY78 BCY79 ni
Vces Collector-emitter Voltage (Vge = 0) - 32 — 45 \%
Vceo Collector-emitter Voltage (Ig = 0) -32 — 45 \Y
Veso Emitter-base Voltage (Ic = 0) -5 \
Ic Collector Current — 200 mA
Ig Base Current - 20 mA
Ptot Total Power Dissipation at Tamp < 25 °C 390 mW
at Tease < 45 °C 1 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 1/5
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BCY78-BCY79

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 150 °C/W
Rinj.amb | Thermal Resistance Junction-ambient Max 450 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lces Collector Cutoff Current
(Vee =0) For BCY78
Vece=—-25V -2 - 20 nA
Vce =—-32V -100| nA
Vee=—25V  Tamp =150 °C -10 | pA
For BCY79
Vece=—-35V -2 - 20 nA
Vece=—45V - 100 nA
Ve =—35V Tamp =150 °C - 10 uA
lcex Collector Cutoff Current
(Vge =0.2V) For BCY78
Vee =—32V Tamp =100 °C -20 HA
For BCY79
Vce =—45V Tamb =100 °C -20 uHA
leso Emitter Cutoff Current Veg =— 4V _ 20 nA
(Ilc =0)
Visryces | Collector-emitter Breakdown
Voltage lc =—10 pA For BCY78 -32 \
(Vee =0) For BCY79 —45 Vv
Vr)ceo”™ | Collector-emitter Breakdown lc=—2mA
Voltage For BCY78 -32 Vv
(Is =0) For BCY79 - 45 Vv
V(erjeso | Emitter-base Breakdown Voltage It =—1pA _5 \
(Ilc =0)
Vcesayy® | Collector-emitter Saturation lc =— 10 mA Ig =-0.25 mA -012|-025| V
Voltage lc=—100mA Ig=—25mA -04|-08 \%
Vge* Base-emitter Voltage lc =—10 pA Vece= -5V - 0.55 Y
lc ==2mA Vece= -5V -06|-065|-0.75| V
lc ==10 mA Vee= -1V - 0.68 \
lc =-100 mA Vee= -1V -0.75 v
VBe(sat)” | Base-emitter Saturation Voltage | Ic =— 10 mA lgp=—025mA| -06|-0.7 [-085|. V
lc=—100mA Ig=-25mA |-07|-085|-12 \
*  Pulsed : pulse duration = 300 us, duty cycle = 1 %.
25 (37 SGS-THOMSON
Y/ ichoELECTRONICS
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BCY78-BCY79

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
hgg* DC Current Gain Ilc =— 10 pA Vee=—5V
Gr.VIl 140
Gr. VIl 30 200
Gr.IX 40 270
lc =—2 mA Vece=—5V
Gr.VIi 120 170 220
Gr.VIlI 180 250 310
Gr.IX 250 350 460
lc =— 10 mA Vee=—1V
Gr.VIIl 80 180
Gr.VIII 120 260 400
Gr.IX 160 360 630
Ic =— 100 mA Vee =—1V
Gr.VII 40
Gr.Vili 45
Gr.IX 60
For BCY78 Only
Gr.X
lc=—001mA Vee=-5V 100 | 340
lc=—2mA Vee=-5V 380 | 500 | 630
lc =— 10 mA Vee=—-1V 240 500 | 1000
Ilc=—100mA Vgg=-1V 60
hte Small Signal Current Gain lc =—2mA Ve =-5V
f=1kHz
Gr.Vil 125 | 200 | 250
Gr.VIil 175 260 350
Gr.IX 250 330 500
for BCY78 Only
Gr.X 350 520 700
fr Transition Frequency lc == 10 mA Vee=—5V
f =100 MHz 180 MHz
Cego Emitter-base Capacitance lc =0 Veg =—-05V
f=1MHz 11 15 pF
CcBo Collector-base Capacitance le =0 Veg =—10V
f=1 MHz 45 7 pF
NF Noise Figure lc ==—02mA Vee=-5V
Rg =2 kQ f=1kHz 2 6 dB
hie Input Impedance lc =—2mA Vece=—5V
f=1kHz
Gr.Vil 27 kQ
Gr.Vill 3.6 kQ
Gr.IX 45 kQ
For BCY78 Only
Gr.X 75 kQ
hre Reverse Voltage Ratio lc=—2mA Vee =—5V
f=1kHz
Gr.VIl 1.5x1074
Gr.vill ax107
Gr.IX 2xt0™*
For BCY78 Only s
GrX 3x10
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
LN7 SGS-THOMSON s
Y/ wicRoELECTRONICS
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BCY78-BCY79

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
hoe Output Admittance lc=—2mA Vece=-5V
f=1kHz
Gr.VIl 18 30 us
Gr.Vill 24 50 us
Gr.IX 30 60 us
For BCY78 Only
Gr.X 50 100 usS
ta Delay Time Ic == 10 mA Vec=—10V
Ig1 =— 1 mA 35 ns
lc=—100mA Vgc=—-10V
Ig1 =— 10 mA 5 ns
t Rise Time lc =— 10 mA Vee=—10V
lgg =— 1 mA 50 ns
lc=—100mA Vgec=—10V
|B1 =—10 mA 50 ns
ts Storage Time Ilc =—10 mA Vec =— 10V
|B1 =—lgza=—1mA 400 ns
lc==—100mA Vgc=-10V
Ig1 =— lgo =—10 mA 250 ns
ts Fall Time lc =— 10 mA Vec=—10V
Igy == lg2 =—1mA 80 ns
lc=—100mA Vgc=—-10V
lg1 == lgz =— 10 mA 200 ns
ton Turn-on Time lc == 10 mA Vec=—10V
Ig1 =— 1 mA 85 150 ns
lc=—100mA Vgc=-10V
Igt =— 10 mA 55 150 ns
totf Turn-off Time Ilc =— 10 mA Ve =—10V
|B1 =— |32 =—1mA 480 800 ns
lc =— 100 mA Veec=—10V
lg1 == lg2 =— 10 mA 450 800 ns
Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage.
v G-1856 v B-!B_SH
“YCE(sat) ~VBE(sat)|
e [ oo i [[]
Prg =40 hee =40 m
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, i
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T
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i
U 0.4
0.2
V 0.2
) 0
10! 1 -lc(mA) 10 1 0 —lc (mA)
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BCY78-BCY79

DC Current Gain. Normalized h Parameters.
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‘ SGS-THOMSON BF257
Y7 icRoELECTRONICS BF258-BF259

HIGH VOLTAGE VIDEO AMPLIFIERS

DESCRIPTION

The BF257, BF258 and BF259 are silicon planar
epitaxial NPN transistors in Jedec TO-39 metal
case. They are particularly designed for video out-
put stages in CTV and MTV sets, class A audio out-
put stages and drivers for horizontal deflection cir-
cuits.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
BF257 | BF258 | BF259
Veeo Collector-base Voltage (Ig = 0) 160 250 300 \"
Vceo Collector-emitter Voltage (Ig = 0) 160 250 300 \Y
Vego Emitter-base Voltage (I¢ = 0) 5 \
lc Collector Current 100 mA
lcm Collector Peak Current 200 mA
Piot Total Power Dissipation at Tamp < 50 °C 5 w
Tstg Storage Temperature — 55 to 200 °C
T; Junction Temperature 200 °C
October 1988 1/3
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BF257-BF258-BF259

THERMAL DATA

Rinjcase | Thermal Resistance Junction-case Max 30 °C/W
Rih j-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Current for BF257 Veg =100 V 50 nA
(le =0) for BF258 Ve =200 V 50 nA
for BF259 Ve =250 V 50 nA
VsRr)cso | Collector-base for BF257 160 \
Breakdown Voltage Ic =100 pA for BF258 250 \
(le =0) for BF259 300 \Y%
Visryceo® | Collector-emitter for BF257 160 \Y
Breakdown Voltage Ic =10 mA for BF258 250 \
(g =0) for BF259 300 \Y
V(BR) ego | Emittter-base
Breakdown Voltage le =100 pA 5 \"
(Ic =0)
Vce (sat)” | Collector-emitter B B
Saturation Voltage lc =30 mA ls =6 mA 1 v
hre* DC Current Gain lc =30 mA Vee =10V 25
fr Transition Frequency lc =15 mA Vce =10V 90 MHz
Cre Reverse Capacitance Ic =0 Vce =30V 3 F
f=1MHz P
* Pulsed : pulse duration = 300 us, duty cycie = 1 %.
DC Current Gain.
hFE G-1695 “I(m)r a
- + vl
80 Tease ”? ™ o8 '
v ic*5 1 1
2t :
60 06 g
L }
|~
40 04
Veg =10V
20 02 — "
0 o 4 '.
1 10 Ic(ma) ! L] kima) 07
23 L3y SGS-THOMSON
Y/ niicrozLECTRONICS
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BF257-BF258-BF259

Collector Cutoff Current.
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‘ SGS-THOMSON BF457
Y7 icrosELECTRONICS BF458-BF459

HIGH VOLTAGE VIDEO AMPLIFIERS

DESCRIPTION

The BF457, BF458 and BF459 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 re-
sistance against flash over.

TO-126

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
BF 457 |BF 458|BF 459
Vceo Collector-base Voltage (I = 0) 160 250 300 \
Veeo Collector-emitter Voltage (Ig = 0) 160 250 300 \)
Vego Emitter-base Voltage (I¢c =0) 5 \"
lcm Collector Peak Current 300 mA
Igm Base Peak Current 50 mA
Piot Total Power Dissipation at Tomp < 25 °C 1.25 w
Tease <25 °C 125 W
Tstg Storage Temperature —55to0 150 °C
T; Junction Temperature 150 °C
January 1989 13
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BF457-BF458-BF459

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 10 °C/W
Rih j-amb | Thermal Resistance Junction-ambient Max 100 °C/W
ELECTRICAL CHARACTERISTICS (T a5e = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current for BF 457 Vcg =100 V 50 nA
(Ie =0) for BF 458 Veg =200 V 50 nA
for BF 459 Veg =250 V 50 nA
Viryceo™ | Collector-emitter Breakdown for BF 457 160 \
Voltage (Ig =0) lc =10 mA for BF 458 250 '
for BF 459 300 \"
V(sr)eso | Emittter-base Breakdown _
Voltage (Ic = 0) le =100 wA 5 v
VcE (saty” | Collector-emitter _ _
Saturation Voltage lc =50 mA ls =10 mA ! v
hee* DC Current Gain lc =30 mA Vee =10V 30 80
fr Transition Frequency lc =30 mA Vece =10V 90 MHz
Cre Reverse Capacitance Ilc =0 _
o1 MHz Vee =30V 4 pF
Coe Output Capacitance lc =0 _
21 MHz Vce =30V 5 pF
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
DC Current Gain. Collector-emitter Saturation Voltage.
G-1411 161,
hre ! VCE(sat)| R
i ]
015 Pre <>
100
/
A
Vcg=10V N 01 //
Pl
50 d
B 005
I
i
o J ! 0
1 10 I¢ (mA) 1 10 Ic (mA)
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BF457-BF458-BF459

Transition Frequency. Output and Reverse Capacitance.
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Ly SGS-THOMSON BF657
I GicRoELECTRONIGS BF658-BF659

MEDIUM POWER VIDEO AMPLIFIERS

DESCRIPTION

The BF657, BF658 and BF659 are silicon planar
epitaxial NPN transistors in Jedec TO-39 metal
case.

They are particularly designed for application with
precision "IN-LINE" large screen CRT (thermal re-
sis-tance < 20 ° C/W).

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S5- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
BF657 | BF658 | BF659
Veeo Collector-base Voltage (lg = 0) 160 250 300 \
Vceo Collector-emitter Voltage (Ig = 0) 160 250 300 \
Vego Emitter-base Voltage (Ic = 0) 5 \
Ic Collector Current 100 mA
lem Collector Peak Current 200 mA
Piot Total Power Dissipation at T¢ase < 60 °C 7 w
at Tcase < 140 °C 3 w
Tstg Storage Temperature — 55 to 200 °C
T Junction Temperature 200 °C
January 1989 1/3

125



BF657-BF658-BF659

Collector Cutoff Current. Collector-base and Reverse Capacitances.
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BF657-BF658-BF659

THERMAL DATA

Rinjcase | Thermal Resistance Junction-case Max 20 °C/W
Ritn j-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T 4se = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current for BF657 Veg =100 V 50 nA
(le =0) for BF658 Veg =200 V 50 nA
for BF659 Vcg =250 V 50 nA
Visricso | Collector-base Breakdown for BF657 160 \'
Voltage (Ig = 0) Ic =100 pA for BF658 250 Vv
for BF659 300 \'
V(sr)ceo” | Collector-emittter Breakdown for BF657 160 \
Voltage (Ig = 0) Ic =10 mA for BF658 250 \%
for BF659 300 Vv
V(sr)EBo | Emitter-base Breakdown _
Voltage (I¢ = 0) le =100 pA 5 v
VcE (saty” | Collector-emitter Saturation _ _
Voltage lc =30 mA lg =6 mA 1 \
hre* DC Current Gain lc =30 mA Vece =10V 25
fr Transition Frequency Ilc =15 mA Vce =10V 90 MHz
Cre Reverse Capacitance lc =0 _
f=1 MHz Vee =30V 3 pF
Pulsed : pulse duration = 300 us, duty cycle = 1 %.
DC Current Gain. Collector-emitter Saturation Voltage.
G-162311
h Vo (saty 3
FE W)
80 — [oX:]
1c=5lg 1
60 - 06—
40 04 /‘
/
Vee =10V
20 02 =
o 2 4 6 8 2 3 6 8 0
1 10 Ic (mA) ' 10 lc(ma) 102
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{v7 SGS-THOMSO
/4 MU@%@E&E%TE}@SDW@NS BFR17

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

DESCRIPTION

The BFR17 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-18 metal case, designed for use
in high performance low level, low noise amplifier
applications.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vces Collector—emitter Voltage (Vge =0 ) 60 \%
Vceo Collector—emitter Voltage (Ig = 0) 60 \%
VeBO Emitter—base Voltage (I¢ = 0) 8 \
o Collector Current 50 mA
Piot Total Power Dissipation at Tamp =25 °C 0.36 w
at Tease =25 °C 1.2 w
Tstg, Tj Storage and Junction Temperature - 55 to 200 °C
November 1988 13
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BFR17

THERMAL DATA

Rih 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)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ices Collector Cutoff Current Vece =50 V 0.1 20 nA
(Vee =0) Vce =50 V Tamb = 150 °C 0.1 20 uA
leBo Emitter Cutoff Current Veg =5V 0.1 20 nA
(lc =0)
Viriceo® | Collector-emitter Breakdown Ic =10 mA 60 v
Voltage (Ig = 0)
V@er)ces | Collector-emitter Breakdown le =10 60 v
Voltage (Vge = 0) e WA
V(BR)EBO Emitter-base Breakdown le =10 pA 8 Y,
Voltage (I¢c =0)
Vce(sat)* | Collector-emitter Saturation Ic=1mA Is =0.1 mA 0.15 0.35 v,
Voltage
Vgg* Base-emitter Voltage Ilc =1 mA Vce =5V 0.64 \'
Ic =100 pA Vee =5V 0.58 0.7 \
hee* DC Current Gain Ilc =10 pA Vece =5V 130 220
lc =100 A Ve =5V 220 300
lc =1 mA Vee =5V 450 530
Ilc =10 mA Vee =5V 530
hte Small Signal Current Gain Ilc =1mA Ve =5 V 530
f =20 kHz
fr Transition Frequency Ilc =1mA Veg =5V 70 100 MHz
f =20 MHz CE
Ccso Collector-base Capacitance | Ig =0 Veg =5V 35 6 pF
Ceso Emitter-base Capacitance lc =0 Veg =5V 3.5 6 pF
NF Noise Figure lc =10 pA
Rg =10 kQ
f=10Hzto 10 kHz Vge =5V 1.8 4 dB
f=1kHz 1 3 dB
f=10 kHz 1 3 dB
hie Input Impedance 10 kQ
hoe Output Admittance :°_=1 1kITzA Vee =5V 20 us
hre Reverse Voltage Ratio 45X107
* Pulsed : pulse duration = 300us, duty cycle = 1%.
23 LSy SGS-THOMSON
Y/ icRoELECTROMICS
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BFR17

Collector-base Capacitance.
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Lvy SGS-THOMSO
/4 MU@%@E&EgT{E}@?M@NS BFR18

HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIER

DESCRIPTION

The BFR18 is a silicon planar epitaxial NPN transis-
tor in Jedec TO-18 metal case. This device is desi-
gned for amplifier applications over a wide range of
voltage and current.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- oBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vces Collector-emitter Voltage (Vge =0 ) 85 \%
Vceo Collector—emitter Voltage (Ig = 0) 55 \'
VEBO Emitter—base Voltage (Ic = 0) 7 \
lc Collector Current A
Piot Total Power Dissipation at Tamb < 25 °C 05 W
at Tcase <25 °C 1.8 w
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C
November 1988 1/3
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BFR18

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 97 °C/W
Rth j-amb | Thermal Resistance Junction—ambient Max 350 °C/W
ELECTRICAL CHARACTERISTICS(T 5, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions : Min. Typ. Max. Unit
Ices Collector Cutoff Current Vee =60V T 150 °C 0.2 10 nA
(Ve =0) Voe =60 V amo 0.2 10 uA
leso Emitter Cutoff Current Veg =5V 0.1 10 nA
(Ic=0)
VeRr)ces | Collector—emitter Breakdown le = 100 85 v
Voltage (Vse = 0) c wA
V@eRr)ceo™ | Collector-emitter Breakdown Ic =30 mA 55 v
Voltage (Ig = 0)
V(sr)EBo | Emitter—base Breakdown Ic = 100 7 v
Voltage (I¢ = 0) E wA
Vcesary® | Collector-emitter Saturation | Ic =150 mA  Ig =15 mA 0.13 0.25 Y
Voltage lc =500mA Ig=50mA 03 \"
lc=1A Ig =0.1 A 0.65 1 Vv
Vee* Base—emitter Voltage Ic =10 mA Vce=1V 0.66 \
VBE(sat)* | Base—emitter Saturation lc=150mA Ig =15mA 0.85 1 \
Voltage lc =500 mA Ig =50 mA 1.1 \
lc=1A Ig =0.1 A 1.35 1.6 Vv
heg* DC Current Gain lc =100 pA Vee =1V 30 75
Ilc =10 mA Vee =1V 70 120 180
lc=150mA Vge =1V 60 90 180
lc =500mA Vee=1V 30 45
lc=150mA Vg =1V
Tamp =— 55 °C 15
hte Small Signal Current Gain lc =1 mA Ve =5 V 120
f=1kHz
fr Transition Frequency lc =50 mA Veg =10V 60 90 MHz
f =20 MHz CE
CeBo Emitter-base Capacitance Ic=0 Veg =05V 50 80 pF
f=1MHz ’
CcBo Collector-base Capacitance | Ig =0 Veg =10V 12 20 pF
f=1MHz
NF Noise Figure lc =30 pA Vece =10V 2 8 dB
Rg =1kQ f=1kHz
hie ‘Input Impedance lc =1 mA Voe=5V 20 KQ
f=1kHz
hre Reverse Voltage Ratio lc =1 mA Vee =5V 2.4x10~*
f=1kHz
hoe Output Admitance lc=1mA Ve =5V 85 s
f=1kHz cE ' H

* Pulsed : pulse duration = 300ps, duty cycle = 1%.
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Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage.
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{vs SGS-THOMSON
Y/ sucRoELECTRONICS BFR36

CATV ULTRA-LINEAR HIGH GAIN TRANSISTOR

DESCRIPTION

The BFR36 is a multi-emitter silicon planar epitaxial
NPN transistor in Jedec TO-39 metal case. It is desi-
gned for CATV-MATV amplifier applications over a
wide frequency range (40 to 860MHz). The device
features very good intermodulation properties, very
low reverse capacitance, high power gain and high
power dissipation.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S5- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (g = 0) 40 \
Vceo Collector-Emitter Voltage (Ig = 0) 30 \
Veso Emitter-base Voltage (Ic = 0) 3 \"
Ic Collector Current 200 mA
lcm Collector Peak Current 400" mA
Ptot Total Power Dissipation at Tamp < 40 °C 0.8 w
at Tcase < 50 °C 5 W
Tstg, Tj | Storage and Junction Temperature - 55 to 200 °C
November 1988 1/5
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BFR36

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 30 °C/W
Rth j—amb | Thermal Resistance Junction—ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =20V 150 nA
(e =0) Veg =20V Tamp = 150 °C 20 UA
V@eRr)cso | Collector-base Breakdown le =100 40 v
Voltage (Ig = 0) ¢ wA
Vceo(sus)* | Collector-emitter Sustaining Ic =10 mA 30 v
Voltage (Ig = 0)
Visrieso | Emitter-base Breakdown le =100 3 v
Voltage (I¢ = 0) & WA
Veek™* Collector—-emitter Knee lc =100 mA 700 750 mV
Voltage
Ve Base—emitter Voltage lc =70 mA Vee =5V 750 mV
heg* DC Current Gain Ilc =70 mA Veg =5V 60 130
lc =150 mA Vee =5V 60
lc =70 mA Vee =15V 65
lc =150 mA Vee =15V 65
fr Transition Frequency Vce =15V f =100 MHz
Ic =70 mA 1 1.4 GHz
lc =150 mA 1.2 GHz
Ceso Emitter-base Capacitance Ilc =0 Ve =04V
7 pF
f=1MHz
Ccao Collector-base Capacitance | Ig =0 Veg =15V
3 pF
f=1MHz .
Cre Reverse Capacitance lc =0 Vee =15V 1.7 292 pF
f=1MHz
NF Noise Figure Vee =15V Rg =50Q
f =200 MHz
lc =30 mA 4 dB
lc =70 mA 45 dB
Gpe Power Gain lc =70 mA Ve =18V
(see test circuit) f =200 MHz 16 dB
f = 500 MHz 9.5 dB
. f =800 MHz 6.5 dB
p, M Output Power lc =70 mA Vee =18V
(see test circuit) f =200 MHz 130 150 mwW
f = 800 MHz 70 90 mwW

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

* *

Is = Value corresponding to Ic = 110mA and Vce = 1V.

(1) Output VSMR < 2, dim = ~ 30dB @ f = 2 (fq — o), fp = 798MHz and fq = 802MHz.

2/5
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BFR36

TEST CIRCUIT
RF ampilifier circuit for power gain test (f = 200MHz).

Rg=500 3turns =500
S$-3017
‘VBB QVCC
Power Gain vs. Collector Current. High Frequency Current Gain vs. Collector Current.
G-3355 G-3356
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16 - S 6
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N
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1% 12
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BFR36

Reverse Capitance.

6-3357
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BFR36

TYPICAL APPLICATIONS

CATV-extender line amplifier.

~ 24V

5 -3029
Second order distortion at Vo = +46dBmV

BW-3dB =10+350MHz dy1eg2=-61dB  N=BIMHz
PG.= 2548 dp1-12=-66dB  12=57MHz

MATV-200MHz channel amplifier.

33pF 68pF

750G @ 4
. "‘ 2P g

gain controt
Supply Voltage -24V VSWRIN <15
Current Drain  100mA VSWRoyr <2
PG, 70dB Poyr 120mW at dim -30d8B
NF 3d8 Gain Control  >30d8

L7 SGS-THOMSON 55
’I MICROELECTRONICS
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BFR99

DESCRIPTION

The BFR99 is a silicon planar epitaxial PNP transis-
tor in Jedec TO-72 metal case, particularly designed
for wide band common-emitter linear amplifier appli-
cations up to 1GHz. It features high fT, low reverse
capacitance, good cross-modulation properties and
low noise.

TO-72

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (Ig = 0) -25 \
Vceo Collector—emitter Voltage (Ig = 0) - 25 \
Vego Emitter-base Voltage (I¢c = 0) -3 \%
Ic Collector Current - 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 225 mw
at Tcase < 25 °C 360 mW
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C

October 1988
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BFR99

THERMAL DATA

Rih j-case | Thermal Resistance Junction—case Max 486 °C/W
Rith j-amp | Thermal Resistance Junction—ambient Max 777 °C/W
ELECTRICAL CHARACTERISTICS (T m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Current Vog =— 15 V -100 nA
(le =0)
Vsricso | Collector-base Breakdowm | |  __ 1po _ o5 v
Voltage (Ig = 0) ¢ hA
Vceo(sus)* | Collector—emitter Sustaining Ic =—5 mA - 25 Vv
Voltage (Ig = 0)
Vireso | Emitter-base Breakdown e =— 10 UA _3 v
Voltage (Ic = 0) £ #
Vge Base-emitter Voltage lc==—10mA Vcg=-10V - 0.75 \'
heg* DC Current Gain lc=—=1mA Vcg=-10V 75
lc=—10mA Vge=-10V 25 80
lc=—20mA Vceg=—10V 20
fr Transition Frequency lc==10mA Vg =—-15V 2 GHz
f =200 MHz
Cre Reverse Capacitance Ilc =0 Vee =— 15V 0.4 pF
f=1MHz
NF Noise Figure lc =—3 mA Vecg=—15V
Ry =50 Q
f =200 MHz 25 dB
f = 800 MHz 35 5 dB
lc==10mA Vcg=—-15V
Rg =50 Q
f =200 MHz 3 dB
f =800 MHz 4 dB
* Pulsed : pulse duration = 300us, duty cycle = 1%.
22 (37 SGS-THOMSON
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WIDE BAND VHF/UHF AMPLIFIER

= SILICON PLANAR EPITAXAL TRANSISTOR
u TO-72 METAL CASE
= VERY LOW NOISE

APPLICATIONS :

s TELECOMMUNICATIONS
= WIDE BAND UHF AMPLIFIER
= RADIO COMMUNICATIONS

DESCRIPTION

The BRF99A is a silicon planar epitaxial PNP tran-
sistor produced using interdigitated base emitter
geometry. It is particulary designed for use in wide
band common-emitter linear amplifiers up to 1GHz.
It features very high fr, low reverse capacitance, ex-
cellent cross modulation properties and very low
noise performance. The BFR99A is complementary
to the BFY90. Typical applications include telecom-
munication and radio communication equipment.

TO-72

INTERNAL SCHEMATIC DIAGRAM

c
8
PNP
3
S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) -25 Vv
Vceo Collector-emitter Voltage (Ig = 0) -25 Vv
Veso Emitter-base Voltage (Ic = 0) -3 \
lc Collector Current - 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 225 mwW
at Tease < 25 °C 360 mW
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C

December 1988 1/5
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BFR99A

THERMAL DATA

Rin j-case | Thermal Resistance Junction—case Max 486 °C/W
Rith j-amb | Thermal Resistance Junction—ambient Max 777 °C/W
ELECTRICAL CHARACTERISTICS (T mb = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current Ve =— 15 V — 100 nA
(le =0)
VsR)co | Collector-base Breakdown lc =— 100 pA _25 Vi
Voltage (Ig = 0)
Vceo (sus)* | Collector—emitter Sustaining Ic =— 5 mA _ 25 v
Voltage (Ig = 0)
ViRr)eso | Emitter-base Breakdown le =— 10 pA _3 v
Voltage (Ic = 0)
Veexk™™* Collector—emitter Knee Ilc =—20 mA -08 \%
Voltage
Ve Base—emitter Voltage lc =— 10 mA Vece=—10V -0.75 Vv
hee* DC Current Gain lc==—1 mA Vee=—10V 75
Ilc == 10 mA Vee=—10V 25 80
Ilc =—20 mA Vee=—10V 20
fr Transition Frequency lc=—10mA Vgg=-15V 14 23 GHz
f =100 MHz
Cre Reverse Capacitance lc =0 Vece=—15V 0.4 F
f=1MHz : P
NF Noise Figure lc == 3 mA Veg =—15V
Ry =50 Q
f =200 MHz 25 4 dB
f = 800 MHz 35 5 dB
lc =—10 mA Vee=—15V
Rg =50 Q
f =200 MHz 3 dB
f =800 MHz 4 dB
Gpe Power Gain lc=—10mA y ___15v 10 dB
f = 800 MHz cE
Po Output Power lc =— 10 mA Veg =— 15 V 14 mw
f =800 MHz cE
[S216l? | Transcuder Power Gain lc=—10mA Vge=—15V 8 dB
Ry =R =50 Q f =800 MHz

" Pulsed : pulse duration = 300us, duty cycle = 1%
* " Ig = value corresponding to lc = —22mA and Veg = — 1V.

2/5
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BFR99A

Transition Frequency.
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BFR99A

Input Impedance S11e (50Q normalized). Forward Transfer Coefficient Sz1e.

L] ) (AAS _L —Q 24V
InF 18k0 ®a

J nF
122k 12k0 I .
B | 1}

| S
nF 2300 2turns| ™F | F 4gon 1800 | nF

H——
1506 :
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BW=40 +860MHz VSWR.y < 2

G =16dB VSWR.quT <2
NF < 5d8 VouT =100mV for 1% Crossmodulation
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BFR99A

MATV Channel Amplifier.
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CATV-MATV AMPLIFIERS

DESCRIPTION

The BFW 16A and BFW 17A are multi-emitter sili-
con planar epitaxial NPN transistors in Jedec TO-39
metal case, with extremely good intermodulation
properties and high power gain. They are primarily
intended for final and driver stages in channel-and
band-aerial amplifiers with high output power from
40 to 860 MHz.

Another possible application is as the final stage of
the wide band vertical amplifier in high speed oscil-
loscopes. TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- b¥Y7/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg =0) 40 \
VcER Collector-emitter Voltage (Rge < 50 Q) 40 )
Vceo Collector-emitter Voltage (lg = 0) 25 Vv
VEBoO Emitter-base Voltage (Ic = 0) 3 A
I Collector Current 150 mA
lem Collector Peak Current 300 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.7 w
at Tease < 125 °C 1.5 W
Tstg, Tj Storage and Junction Temperature - 65 to 200 °C
December 1988 1/4

151



BFW16A-BFW17A

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 50 °C/W
Rih j-amb | Thermal Resistance Junction-ambient Max 250 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current (Ig = 0) Veg =20V Tamp = 150 °C 20 HA
V(BR)EBO :Elgwiit%r)-base Breakdown Voltage le =100 pA 3 v
Vcek*/*™ | Collector-emitter Knee Voltage Ic =100 mA 0.75 \
hee* DC Current Gain Ic =50 mA Vece =5V 25
lc =150 mA Vce =5V 25
fr Transition Frequency Ic =150 mA Vce =15V
f =500 MHz
for BFW 16A 1.2 GHz
for BFW 17A 1.1 GHz
CcBo Collector-base Capacitance lge=0 Veg =15V
f=1MHz 4 pF
Cre Reverse Capacitance Ic =10 mA Vce =15V
=1 MHz 1.7 pF
NF Noise Figure lc =30 mA Vce =15V
(for BFW 16A only) Rg =75 Q f =200 MHz 6 dB
Gpe Power Gain (not neutralized) lc =70 mA Vce =18V
f =200 MHz
for BFW 16A and BFW 17A 16 dB
f = 800 MHz
. For BFW 16A only 6.5 dB
Po Output Power lc =70 mA Vce =18V
Channel 9"
for BFW 16A 130 150 mW
for BFW 17A 150 mwW
Channel 62(2)
For BFW 16A only 70 90 mwW

*

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

** Ig = value for which Ic = 110 mA at Vce = 1V.
(1) fp = 202 MHz, fq = 205 MHz, f(2q - p) = 208 MHz.
(2) fo = 798 MHz, fq = 802 MHz, f(2q - p) = 806 MHz.

2/4
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BFW16A-BFW17A

TEST CIRCUIT
Test Circuit for Power Gain and Output Power Measurements (f = 200 MHz).

+15pF
2turns 3:15p0

Rg=50Q 3turns

R =500

10nF _ ﬁ\

’3;—15pF
it

S -3017
+Vee
High Frequency Current Gain. Reverse Capacitance.
G~ 3356 G-3357
hte Cre

(pF)
ic=0

Veg =15V 11711 ‘ [ T 1
t =100MHz =1MHz
16 - I \ 10~

S LN ,

]
10 2 A ) 2 2 “ 2 4

10 102 Ic (mA) 1 10 VeeV)

Input Impedance S11e (normalized 50 Q). Forward Transfer Coefficient Sz1e.
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BFW16A-BFW17A

Reverse Transfer Coefficient S1ze. Output Impedance Szze (normalized 50 Q).

1 G -3368
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BFW43
BFW44

HIGH VOLTAGE AMPLIFIERS

DESCRIPTION

The BFW43 and BFW44 are silicon planar epitaxial
PNP transistors in Jedec TO-18 (BFW43) and Je-
dec TO-39 (BFW44) metal cases.

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

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-Base Voltage (lg = 0) - 150 Vv
Vceo Collector-Emitter Voltage (lg = 0) - 150 \"
Veso Emitter-Base Voltage (Ic = 0) -6 \
e Collector Current - 100 mA
Piot Total Power Dissipation at Tamp < 25 °C
for BFW 43 0.4 W
for BFW 44 0.7 W
at Tease <25 °C
for BFW 43 14 W
for BFW 44 25 w
Tstg, Tj | Storage and Junction Temperature — 55 to 200 °C
October 1988 13
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BFW43-BFW44

THERMAL DATA
BFW43 BFW44
Rthj.case | Thermal Resistance Junction-case Max 125 °C/W 70 °C/W
Rthj.amb | Thermal Resistance Junction-ambient Max 438 °C/W 250 °C/W
ELECTRICAL CHARACTERISITCS(T ;mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. [ Max. | Unit
lcBo Collector Cutoff Current (Ig = 0) Veg =— 100 V —-02 | -10 nA
Veg =—100V  Tamp =125 °C -0.03| -10 | pA
VRr)cso | Collector-base Breakdown lc == 10 pA - 150 \
Voltage
(le =0)
VRr)ceo™ | Collector-emitter Breakdown lc =—2 mA - 150 \'
Voltage
(ls =0)
V(srieso | Emitter-base Breakdown Voltage | | =— 10 pA -6 \
(Ic =0)
Vce(sat)” | Collector-emitter Saturation lc =—10 mA Ig =—1mA -01|-05 \%
Voltage
VBE(sat)” | Base-emitter Saturation Voltage lc=—10mA Ig =—1mA —-0.74| - 0.9 \")
hee* DC Current Gain Ic=—1mA Ve =—10V 40 85
Ilc =—10 mA Vee=—10V 40 100
lc =— 10 pA Veeg =—10V
Tamp =— 55 °C 30
fr Transition Frequency Vee=— 10V =20 MHz
lc =—1mA 50 MHz
lc == 10 mA 60 MHz
Ceso Emitter-base Capacitance Ic =0 Veg =— 05V pF
f=1MHz 20 25
Ccso Collector-base Capacitance le =0 Veg=—5V pF
f=1MHz 5 7
*  Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
DC Current Gain. - . Collector-emitter Saturation Voltage.
h G-3059 6-3137
FE -VeE(sat)
m ‘ e[ T[]
| 1 ‘ “Te="10lg
120 i Tamb =125°C4~7T]1I| 02
100 | 2l -
25°C) A7) 015
i
8 , -
I il oc LW’
eSSl ‘ ™ Tam =25 /
60 - OJ — : O
-+ / N =gl A
w0 W u , ] 12570 L
! [ H!ll;i
o [T ,
103 102 107 1 10 ~I¢ (mA) 107! 1 10 -I¢ (mA)
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BFW43-BFW44

Base-emitter Saturation Voltage. Transition Frequency.
v, 6-3138 6-3139/1 ;
“BE(sat) 1 t ‘
vy ] [ I / s (ml) { .
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08 i - 80 f/
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LOW-LEVEL, LOW-NOISE AMPLIFIER

DESCRIPTION

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

== \
=
)

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vces Collector-emitter Voltage (Vge = 0) -90 \Y
Vceo | Collector-emitter Voltage (Ig = 0) - 80 \"
Vego | Emitter-base Voltage (Ic = 0) -6 \'
Ic Collector Current - 100 mA
Ptot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease <25 °C 1.2 W
Tstg, Tj | Storage and Junction Temperature — 55 t0 200 °C
November 1988 1/4
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BFX37

THERMAL DATA
Rtnjcase | Thermal Resistance Junction-case Max 146 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS(T 3p = 25 °C unless otherwise speécified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Vece =—70V - 0.1 -10 nA
(VBE =0) VCE ==70V Tamb =150 °C - 0.1 - 10 ],LA
leso Emitter Cutoff Current Veg =—4V ~ 04 10 nA
(lc =0)
Virices | Collector-emitter Breakdown __ _
Voltage (Vg =0) lo=—10uA 90 v
Visr)ceo™ | Collector-emitter Breakdown _ _
Voltage (Ig = 0) le=-5mA 80 v
V(srjeso | Emitter-base Breakdown __ _
Voltage (I¢ = 0) le=-10pA 6 v
Vcesay® | Collector-emitter Saturation lc==-10mA Ig=-05mA -0.1 | -025 \Y
Voltage lc == 50 mA lg =—5mA —-0.15| -04 \
VBE Base-emitter Voltage lc=—1mA Vee=—5V - 0.65 \
VeEe(sa)” | Base-emitter Saturation Ic == 10 mA Ig =— 05 mA -0.73 | -09 Y
Voltage lc == 50 mA Ig =— 5 mA -082 | —-095 \
hre* DC Current Gain lc =— 1uA Vee=— 5V 130
lc=—10pA Vg =- 5V 70 170 230
lc==—100pA Vce=—-5V 125 200
lc=— 1mA Vee=— 5V 125 220 280
lc=—10mA Vgg=-5V 125 200
hte Small Signal Current Gain Ic=—1mA _
f 21 KHz Vee=—5V 250
fr Transition Frequency lc ==05mA _
f =20 MHz VCE = 5V 40 70 MHz
CeBo ‘Emitter-base Capacitance lc =0 _
21 MHz Veg =—05V 12 15 pF
CcBo Collector-base Capacitance | lg =0 _
f21 MHz Veg=— 5V 4.5 6 pF
NF Noise Figure lc=—20pA Vgg =5V
Rg =10 kQ
f=1KkHz 0.8 25 dB
f =10 to 10000 Hz 1 3.5 dB
hie Input Impedance lc ==—1mA o
fo1 KHz Vee=— 5V 6.5 kQ
hre Reverse Voltage Ratio lc =— 1mA _ _4
f 21 kHz Vee=—5V 2.5x10
hoe Output Admittance lc=— 1mA o
f=1 kHz VCE— 5V 15 u.S
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
2/4
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BFX37

DC Current Gain.

6-318:

Transition Frequency.
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BFX37

Contours of Constant Noise Figure (f = 100 Hz).

Rg & B R l*l
(k) ¢ ] \‘
AN §

10°? 102 107 -Ic (mA)

Contours of Constant Noise Figure (f = 10 kHz).

6-3191

Rg o[ N N
(k)¢ \ N 10
A ’. l‘\\ ANEE!
2 r-*'-w-,- N N
i |\|a(
0 SEHEAN
8 1+ iﬁﬂf\f
6 l»;A, l\A
. T ST NN
I L INGEN
I TN
: i i
1 \ —+
° THEN 3 =
3 S \:“B;
4 ) + T
, s 4\
S
o 1l L H .ull
T 2 I PR
103 1072 107 -1¢ (mA)

4/4
1577

162

SGS-THOMSON
MICROELECTRONICS

Countours of Constant Noise Figure (f = 1 kHz).
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BFX38/BFX39
BFX40/BFX41

HIGH VOLTAGE, GENERAL PURPOSE TYPES

DESCRIPTION

The BFX38, BFX39, BFX40 and BFX41 are silicon
planar epitaxial PNP transistors in Jedec TO-39
metal case, designed for a wide variety of applica-
tions. They are particulary useful as complementa-
ry drivers (BFY56A is a good complement) in output
and switching applications where high voltage and
high current are required.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
NP
P E
S- 6896
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter BFX38 | BFX40 Unit
BFX39 BFX41
Vceo Collector-base Voltage (Ig = 0) - 55 - 75 \'
Vceo Collector-emitter Voltage (Ig = 0) - 55 -75 \Y
Veso Emitter-base Voltage (I¢ = 0) -5 \
Ic Collector Current -1 A
Ptot Total Power Dissipation at Tamp < 25 °C 0.8 W
at Tcase < 25 °C 4
Tstg: Tj Storage and Junction Temperature - 55 to 200 °C

November 1988
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BFX38-BFX39-BFX40-BFX41

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 44 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current for BFX38 — BFX39
(le =0) Vog =—40V -02 | -50 nA
Veg=—40V  Tamp =125°C -025| -50 uA
for BFX40 — BFX41
Veg =—50V -02 - 50 nA
Veg=—50V  Tamp =125 °C -025| -50 HA
V@ericso | Collector-base Breakdown Ilc =— 10 pA
Voltage (Ig = 0) for BFX38 — BFX39 -55 \"
for BFX40 — BFX41 - 75 \%
VeRriceo* | Collector-emitter Breakdown | Ic =— 10 mA
Voltage (Ig = 0) for BFX38 — BFX39 - 55 Vv
for BFX40 — BFX41 -75 \
Vigrieso | Emitter-base Breakdown L _
Voltage (I = 0) le=—10pA 5 v
Vcesayy” | Collector-emitter Saturation ¢c=—150mA Iz =—15mA —-0.12 | - 0.15 \Y
Voltage le =—500mA Ig =—50mA -03 - 05 \
VBE (sat)” | Base-emitter Saturation lc=—150mA Ig =—15mA -08 -09 \
Voltage lc =—500mA Ig =—50mA -0.9 -1.1 \%
heg* DC Current Gain for BFX38 — BFX40
lc=—100pA Vee=-5V 60 90
lc=—100mMA Veg=-5V 85 130
lc =—500mA Vegg=-5V 60 120
for BFX39 — BFX41
lc=—100 A Ve =-5V 30 45
lc=—100mA Vgcg =—-5V 40 70
lc =—500mA Vcg=-5V 25 65
hee DC Current Gain lc=—1A Vce =-5V
for BFX38 30
for BFX39 15
for BFX40 25
for BFX41 10
lc=—100mA  Vge=-5V
Tamb == 55 °C
for BFX38 — BFX40 30
for BFX39 — BFX41 15
fr Transition Frequency lc =— 50mA f = 100 MHz 100 150 MHz
Vee =— 10V
Ceso Emitter-base Capacitance lc =0 Veg == 0.5V 75 120 oF
f=1MHz
CcBo Collector-base Capacitance | lg =0 _
f=1 MHz VCB =—05V 15 20 pF
ton** Turn-on Time lc == 500 mA __
a1 = 50 mA Voc—v 30V 33 100 ns
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
** See test circuit.
24 L3y SGS-THOMSON
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BFX38-BFX39-BFX40-BFX41

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
| Pl Storage Time lc ==500mA Vcc=-30V
lo1 = los = 50 MA 160 350 ns
1> Fall Time lc ==500mA Vgc=-30V
Ig1 == lg2 =— 50 mA 27 50 ns
DC Current Gain (for BFX38 and BFX40 only). DC Current Gain (for BFX39 and BFX41 only).
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hy T h T T T T
e O [T s TTIT i I
T ™ | c M vee =-5v!m l !
160 T 160 - : ;
i : I
i N il I A
| L) | AT A
120 e i FTN 120 it 1
1 Hl A T T Tamn=125°C
- s i TN
hy - 80
® |tk ”"Tr r | \ _zs'c ]
T | il PRI Igsed Hh
© 1l . | w0 - e ™~
Vee =-5v‘ ; \ii L= i i :
o ﬂ Hl i \ o 1 L | L |U
107! 1 10 107 -l¢ (mA) 107! 1 10 102 -1¢(mA)
Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage.
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BFX38-BFX39-BFX40-BFX41

Transition Frequency.

Collector-base Capacitance.
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(v SGS-THOMSON
Y/ sicRoELECTRONIGS BFX48

HIGH-FREQUENCY AMPLIFIER

DESCRIPTION

The BFX48 is a silicon planar epitaxial PNP tran-
sistor 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 ampli-
fiers.

TO-18

INTERNAL SCHEMATIC DIAGRAM

Cc
B8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg = 0) -30 \Y
Vceo Collector-emitter Voltage (lg = 0) - 30 \
Vego Emitter-base Voltage (Ic = 0) -5 \
lc Collector Current -100 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tcase <25 °C 1 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
November 1988 1/3
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BFX48

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 175 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Vece=—20V -15 nA
(Vee =0) Vee =—20V  Tamp =125 °C - 15 uA
Vsriceo | Collector-base Breakdown __ _
Voltage (Ig =0) lc == 10 pA 80 v
V(srjceo™ | Collector-emitter Breakdown __ _
Voltage (15 = 0) Ilc =— 10 mA 30 Vv
V(sr)eso | Emitter-base Breakdown L _
Voltage (I = 0) le=—10pA 5 v
Vcesaty® | Collector-emitter lc =—1mA Ig =— 0.1 mA -0.13 \Y
Saturation Voltage lc =—10 mA Ig =—1mA - 0.1 -0.14 \
lc=—50mA Ilg=—5mA -03 Vv
VBE(sat)” | Base-emitter lc=—1mA Ig =— 0.1 mA -0.75 \%
Saturation Voltage lc =—10 mA Ig =— 1 mA -0.77 | -09 \'
lc=—50mA Ig=-5mA 11 Vv
heg* DC Current Gain lc =— 10 pA Vee=—=-1V 40 80
lc=—100puA Vee=-1V 70 130
lc =—10 mA Ve =—1V 90 160
lc =— 50 mA Vee=—1V 20 40
lc =—10 mA Vee=—1V
Tamb =— 55 °C 30
fr Transition Frequency lc =—10 mA o
f = 100 MHz Vee=—20V 400 550 MHz
Ceso Emitter-base Capacitance lc =0 __
f=1 MHz Veg =— 05V 4 55 pF
Ccso Collector-base Capacitance | lg =0 L
f 21 MHz Veg =— 10V 22 3.5 pF
NF Noise Figure lc =—1mA Vee =—-5V
f =100 MHz Ro =100 Q 35 6 dB
ton Turn-on Time Ic == 50 mA Iy =— 5 mA 20 50 ns
tott Turn-off Time lc == 50 mA 95 160 ns
|B1 =—lgp =—5 mA
rvp'Coc | Feedback Time Constant lc=—10mA _
f = 80 MHz Ve =—20V 40 ps

*

2/3

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

168

Gy SEETHONGDN




BFX48

Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage.
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‘ » SGS-THOMSON BFX73-2N918
Y ncroELECTRONICS 2N3600

HIGH-FREQUENCY OSCILLATORS AND AMPLIFIERS

The BFX73, 2N918 and 2N3600 are silicon planar
epitaxial NPN transistors in Jedec TO-72 metal
case.

They are designed for low-noise VHF amplifiers, os-
cillators up to 1 GHz, non-neutralized IF amplifiers
and non-saturating circuits with rise and fall times of
less than 2.5 ns.

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
5-6897
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (Ig = 0) 30 \'
Vceo Collector-emitter Voltage (Ig = 0) 15 v
Veso Emitter-base Voltage (Ic =0) 3 \'
lc Collector Current 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 200 mW
at Tamb < 25 °C 300 mwW
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
November 1988 1/5
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BFX73-2N918-2N3600

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 584 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 875 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Veg =15V 10 nA
(le =0) Veg =15V Tamp = 150 °C 1 A
V(sryceo | Collector-base Breakdown _
Voltage (Ig = 0) lo =1pA 30 v
VcEeo (sus) | Collector-emitter Sustaining _
Voltage (Is = 0) lo =3 mA 15 v
V(sRr) o | Emitter-base Breakdown _
Voltage (I¢ = 0) le =10 pA 3 v
VcE (saty | Collector-emitter Saturation lc=10mA I =1 mA 04 v
Voltage
VBE (saty | Base-emitter Saturation lc=10mA Ig =1 mA 1 Vv
Voltage
hee DC Current Gain lc=3mA Vgeg=1V
for 2N918/BFX73 20 50
for 2N3600 20 150
fr Transition Frequency for 2N918/BFX73
’c =4mA Vge=10V
f =100 MHz 600 900 MHz
for 2N3600
lc=5mA Vgcg=6V
f =100 MHz 850 1500 MHz
CeBo Emitter-base Capacitance lc =0 Veg =05V
f=1MHz
for 2N918/BFX73 2 pF
for 2N3600 14 pF
CcBo Collector-base Capacitance | Ig =0 f=1MHz
(for 2N918/BFX73 only) Vce =0V 1.8 3 pF
Vce =10V 1 1.7 pF
Cre Reverse Capacitance lc =0 Veg =10V
(for 2N3600 only) f=1MHz 1 pF
NF Noise Figure lc=15mA Vgg =6V
Ry =50 Q f =200 MHz
for 2N3600 45 dB
lc=1mA Vgg=6V
Rg =400 Q f = 60 MHz
for 2N918/BFX73 6 dB
for 2N3600 3 dB
Gpe Power Gain Rg =50 Q f =200 MHz
for 2N918/BFX73
lc=6mA Vgg=12V 15 21 dB
for 2N3600
lc=5mA Vce=6V 17 24 dB

* See test circuits.

2/5
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BFX73-2N918-2N3600

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Po* Output Power lc=12mA Vgg =10V
f = 500MHz
for 2N918/BFX73| 30 40 mw
for 2N3600 20 mwW
n Collector Efficiency lc =12 mA Veg =10V
(for 2N918/BFX73 only) f =500 MHz 25 %
re'b,Co'c | Feedback Time Constant lc=56mA Vcg=6YV
(for 2N3600 only) f=31.9 MHz 4 15 ps
DC Current Gain. Transition Frequency.
-1873 .
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Forward Transadmittance vs. Collector Current.
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BFX73-2N918-2N3600

Reverse Transadmittance vs. Collector Current.
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Output Admittance vs. Collector Current.
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BFX73-2N918-2N3600

Figure 1 : 500 MHz Oscillator Test Circuit.
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BFX89
BFY90

WIDE BAND VHF/UHF AMPLIFIER

= SILICON PLANAR EPITAXIAL TRANSISTORS
s TO-72 METAL CASE

s VERY LOW NOISE

APPLICATIONS :

s TELECOMMUNICATIONS

= WIDE BAND UHF AMPLIFIER

= RADIO COMMUNICATIONS

INTERNAL SCHEMATIC DIAGRAM

DESCRIPTION
The BFX89 and BFY90 are silicon planar epitaxial c
NPN transistors produced using interdigitated base
emitter geometry. They are particulary designed for
use in wide band common-emitter linear amplifiers B8
up to 1 GHz. They feature very high f1, low reverse
capacitance, excellent cross modulation properties
andvery low noise performance. The BFY90 is com- NPN €
plementary to the BFR99A. Typical applications in- et
clude telecommunication and radio communication
equipment.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (le = 0) 30 \Y
Vcer Collector-emitter Voltage (Rge < 50 Q) 30 Vv
Vceo Collector-emitter Voltage (Ig = 0) 15 \
VeBo Emitter-base Voltage (I¢c = 0) 25 Vv
Ic Collector Current 25 mA
lom Collector Peak Current (f > 1 MHz) 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 200 mwW
Tstg, Tj | Storage and Junction Temperature - 65 to 200 °C
November 1988 1/4
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BFX89-BFY90

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 580 °C/W
Rith j-amb Thermal Resistance Junction-ambient Max 880 °C/W
ELECTRICAL CHARACTERISTICS (Tamp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Current Veg =15 V 10 nA
(le =0)
Veek” Collector-emitter Knee lc =20 mA 075 Vv
Voltage
hee DC Current Gain lc =2 mA Veg =1V
for BFX89 20 150
for BFY90 25 150
lc =25 mA Vee =1V 20 125
fr Transition Frequency Veeg =5V f = 500 MHz
IC =2 mA
for BFX89 1 GHz
for BFY90 1 1.1 GHz
Ic =25 mA
for BFX89 1.2 GHz
for BFY90 1.3 1.4 GHz
Ccro!" | Collector-base Capacitance | Ig =0 Veg =10V
f=1MHz for BFX89 1.7 pF
for BFY90 1.5 pF
Cre'® Reverse Capacitance lc =2 mA Vee =5V
f=1MHz for BFX89 0.6 pF
for BFY90 0.6 0.8 pF
NF®) | Noise Figure lc =2 mA Ve =5V
Rg = Optimized f = 100 kHz
for BFY90 Only 4 dB
f =200 MHz
Rg = Optimized for BFX89
for BFY90 3.3 4 dB
f = 500 MHz 25 35 dB
Rg =50 Q for BFX89
for BFY90 6.5 dB
f = 800 MHz 5 dB
Ry = Optimized for BFX89
for BFY90 7 dB
55 dB
Gpo'® | Power Gain (not neutralized) | for BFX89
lc =8 mA Vee =10V
f =200 MHz 19 22 dB
f = 800 MHz 7 dB
for BFY90
|c=14mA VCE=10V
f =200 MHz 21 23 dB
f = 800 MHz 8 dB
* Ig=value for which lc=22mAatVee=1V (3) fp = 202 MHz, fq = 205 MHz, fi2qp) = 208 MHz
(1) Shield lead not grounded (4) fo = 798 MHz, fq = 802 MHz, fi2qp) = 806 MHz
(2) Shield lead grounded
2/4
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BFX89-BFY90

ELECTRICAL CHARACTERISTI

CS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Po Output Power for BFX89
Ic =8 mA Vee =10V
im=—30dB
() Channel 9 6 mw
(4) Channel 62 6 mw
for BFY90
Ic =14 mA VCE=10V
dim =— 30 dB
) Channel 9 10 12 mw
4) Channel 62 12 mwW

Is = value for witch lc=22mAatVee=1V
(1) Shield lead not grounded
(2) Shield lead grounded

Power Rating Chart.

(3) fo = 202 MHz, f3 = 205 MHz, fioqp) = 208 MHz
(4) f5 = 798 MHz, fq = 802 MHZ, fiaq:p) = 806 MHz

Transition Frequency.
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BFX89-BFY90

Noise Figure vs. Frequency.
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‘_ SGS-THOMSON BFX90
7’ MICROELECTRONICS BFX91

HIGH-VOLTAGE AMPLIFIERS

DESCRIPTION

The BFX90 and BFX91 are silicon planar epitaxial
PNP transistors in Jedec TO-18 (BFX90) and Jedec
TO-39 (BFX91) metal cases.

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

TO-18 TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (g = 0) - 180 \%
Vceo Collector-emitter Voltage (Ig = 0) - 180 \%
Veso Emitter-base Voltage (Ic = 0) -6 \
lc Collector Current - 100 mA
Piot Total Power Dissipation at Tamp < 25 °C
for BFX90 0.4 w
for BFX91 0.7 w
at Tease < 25 °C
for BFX90 1.4 w
for BFX91 25 W
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C
November 1988 1/5
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BFX90-BFX91

THERMAL DATA

BFX90 BFX91 Unit
Rin jcase | Thermal Resistance Junction-case Max 125 70 °C/W
Rih j-amp | Thermal Resistance Junction-ambient Max 438 250 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcBo Collector Cutoff Veg =— 100 V - 10 nA
Current (Ig =0) Veg == 100V Tamp =125 °C -10 uA
leso Emitter Cutoff Current Veg == 4V 10 nA
(Ic =0)
Visr)cso | Collector-base Breakdown _ _
Voltage (It = 0) lo=—10uA 180 v
V(gr)ceo™ | Collector-emitter Breakdown __ _
Voltage (s = 0) lc =—2 mA 180 v
ViRr)eso | Emitter-base Breakdown o _
Voltage (I = 0) le == 10 uA 6 v
VcE saty” | Collector-emitter _ L _ B
Saturation Voltage lo=—10mA g =—1mA 01 025 v
VBE (sat) * | Base-emitter o _ _ _
Saturation Voltage lc=—10mA g =—1mA 074 09 v
hee* DC Current Gain lc =— 10 A Vee=—10V 60 110
lc=—1mA Veg =—10V 80 170
lc =—10mA Vee =— 10V 80 200 300
lc =— 10 pA Vee=—10V
Tamp =—55°C 15 60
lc=—100pA Ve =—10V
Tamp =— 55 °C 30 90
hte Small Signal Current Ilc=—1mA o
Gain f=1 kHz Vee =—10V | 80 400
fr Transition Frequency lc =—1mA _
f = 20 MHz Vece=—10V 40 60 160 MHz
Ceso Emitter-base Capacitance Ic =0 Veg == 05V 20 o5 oF
=1 MHz
Ccso Collector-base lge =0 _
Capacitance f=1MHz Ves =-5V 5 7 pF
NF Noise Figure lc == 10 pA Veg=—5V
Rg = 10 kQ
f =10 kHz B =2 kHz 1 3 dB
f=1kHz B =200 Hz 1 3 dB
f =100 Hz B =20 Hz 2 10 dB
hie Input Impedance ;c_=1—k|j|ZmA Vee == 10V o5 12 KO
hoe Output Admittance lc =—1mA _
f =1 KHz Vee =—10V 5 25 us
" Pulsed : pulse duration = 300 s, duty cycle = 1 %.
2/5
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BFX90-BFX91

DC Current Gain.
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BFX90-BFX91

Contours of Constant Transition Frequency.
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Equivalent Input Noise Voltage.
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Contours of Constant Noise Figure (f = 100 Hz).
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BFX90-BFX91

Contours of Constant Wide Band Noise Figure. Noise Figure vs. Frequency. |
e T Hifi ] '
(ko * vél-'s&“' \\ NN (::) 1};! TTITER L ITIER W?ll ]
¢ B=10Hz to 10kHz A - ——l¢ =-10pA, Rg =10kn ¥
. I - ——Ic=-1mA, Rg =1k :
N e
2 \\ 2dB
N \ 12
3N
v NN
S < 3 S
N A NG J 8
R (3 Y~
N \\‘
7
2 NN \N‘ \\‘ 4
~
SN
107 ™ T~ by o
: Coe s s
107 10! -1¢ (mA) 10° ¢ (Hz)

5/5

G7 SN
185






<71

SGS-THOMSON
MICROBLEGTRONICS

BFY50-BFY51
BFY52

MEDIUM-POWER AMPLIFIERS

DESCRIPTION

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.

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- byy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter BFY50 BFY51 BFY52
Veso Collector-base Voltage (I = 0) 80V 60 V 40V
Vceo Collector-emitter Voltage (Ig = 0) 35V 30V 20V
Veso Emitter-base Voltage (Ic = 0) 6V
lc Collector Current 1A
lem Collector Peak Current 15A
Piot Total Power Dissipation at Tamp < 25 °C 08 W
at Tease < 25 °C 5W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C

January 1989
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BFY50-BFY51-BFY52

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 35 °C/W
Rin j-amp | Thermal Resistance Junction-ambient Max 218 °C/W
ELECTRICAL CHARACTERISTICS (Tase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max Unit
lcso Collector Cutoff Current for BFY50
(le =0) Veg =60 V 50 nA
Ve =60 V Tcase = 100 °C 25 uA
for BFY51
Ve =40V 50 nA
Veg =40 V Tcase = 100 °C 25 nA
for BFY52
VCB =30V 50 nA
Veg =30V Tease = 100 °C 25 A
leso Emitter Cutoff Current Veg =5V T - 100 °C 50 nA
(lc =0) Veg =5V case = 25 pA
VRrycso* | Collector-base Breakdown for BFY50 80 \
Voltage (Ig = 0) lc =100 pA for BFY51 60 \
for BFY52 40 Vv
V@er)ceo® | Collector-emitter Breakdown for BFY50 35 \
Voltage (Ig = 0) lc =30 mA for BFY51 30 Vv
for BFY52 20 Vv
V(srjeso | Emitter-base Breakdown _
Voltage (I¢ = 0) le =100 pA 6 v
Vcesaty” | Collector-emitter Saturation Ic =150 mA Ig =15 mA
Voltage for BFY50 0.14 0.2 \
for BFY51 and BFY52 0.14 0.35 Vv
Ic=1A Ig =01 A
for BFY50 0.7 1 \"
for BFY51 and BFY52 0.7 1.6 \Y
VBE (saty* | Base-emitter Saturation lc =150 mA lg =15 mA 0.95 1.3 \%
Voltage lc=1A Ig=01A 15 2 \")
hre* DC Current Gain for BFY50
Ic =10 mA Vee =10V 20 40
Ic =150 mA Vce =10V 30 55
lc=1A Vece =10V 15 30
for BFY51
Ilc =10 mA Vee =10V 30 55
lc =150 mA Vee =10V 40 70
lc=1A Vece =10V 15 40
for BFY52
Ic =10 mA Vee =10V 30 80
lc =150 mA Vee =10V 60 130
lc=1A Vee =10V 15 60
hte Small Signal Current Gain Vee =6V f=1kHz
lc =1mA
for BFY50 25
for BFY51 30
for BFY52 40
Ic =10 mA
for BFY50 45
for BFY51 60
for BFY52 120
" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/3
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BFY50-BFY51-BFY52

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min Typ. Max. Unit
fr Transition Frequency Ic =50 mA Vece =10V
for BFY50 60 100 MHz
for BFY51 50 110 MHz
for BFY52 50 120 MHz
Ccso Collector-base Capacitance | lg =0 Veg =10V 10 F
f=1MHz P
hie Input Impedance lc =10 mA Vce =5V
f=1kHz for BFY50 180 Q
for BFY51 220 Q
for BFY52 400 Q
hre Reserve Voltage Ratio lc =10 mA Vece =5V
f=1kHz for BFY50 55x107°
for BFY51 70x107®
for BFY52 130x107°
hoe Output Admittance Ic =10 mA Vee =5V
f=1kHz for BFY50 30 usS
for BFY51 35 us
for BFY52 70 us
tg Delay Time lc =150 mA Vec =10V 15 ns
IB1=15mA VBE =—2V
tr Rise Time Ic = 150 mA Veec =10V 40 ns
IB1=15mA VBE ==2V
ts Storage Time Ic =150 mA Vee =10V
Ig1 =—lg2 =15 mA 300 ns
t¢ Fall Time lc =150 mA Ve =10V
lg1 =—lgz =15 mA 60 ns
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
LNy SGS-THOMSON 3
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vy SGS-THOMSON BFY56
YJ iuicRoELECTRONIGS BFX56A

AMPLIFIERS AND SWITCHES

DESCRIPTION

The BFX56 and BFY56A are silicon planar epitaxial
NPN transistors in Jedec TO-39 metal case. They
are designed for amplifier and switching applica-
tions over a wide range of voltage and current.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
5 bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter BFY56 BFY56A Unit
Vces Collector-emitter Voltage (Vge = 0) 85 85 v
Vceo Collector-emitter Voltage (g = 0) 45 55 \Y
Veso Emitter-base Voltage (Ic = 0) 7 \
Ic Collector Current 1 A
Pwt | Total Power Dissipation at Tamp < 25 °C 08 w
at Tease <25 °C 5 w
Tstg, Tj | Storage and Junction Temperature - 55to0 200 °C
November 1988 1/4
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BFY56-BFY56A

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 35 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ices Collector Cutoff Current Vce =50V 0.2 20 nA
(Vse =0) Vee =50V Tamb = 150 °C 0.2 20 pA
leBO Emitter Cutoff Current Veg =5V 04 20 nA
(Ic =0)
Virjces | Collector-emitter Breakdown _
Voltage (Vg = 0) lc =100 pA 85 v
VRr)ceo™ | Collector-emitter Breakdown le =30 mA for BFY56 45 V
Voltage (Ig =0) c= for BFY56A 55 v
Vir)eso | Emitter-base Breakdown _
Voltage (I¢ = 0) le =100 A 7 v
Vcesay)® | Collector-emitter Saturation | for BFY56
Voltage lc =150 mA Ig =15 mA 0.13 0.3 \Y
lc=1A Ig =0.1A 0.65 1.2 \
for BFY56A
Ic =10 mA Ig =1 mA 0.05 \
Ic =150 mA Ig =15 mA 0.13 0.25 \
Ic=1A Ig =0.1 mA 0.65 1 \Y
VeEe(sat)” | Base-emitter Saturation for BFY56
Voltage Ic =150 mA Ig =15 mA 0.85 15 \Y
lc=1A Ig =01A 15 23 Y
for BFY56A
Ic =10 mA Ig =1 mA 0.68 0.8 \
Ic =150 mA Ig =15 mA 0.85 1 \"
lc=1A Ig =01 A 1.3 1.6 \"
heg* DC Current Gain for BFY56
| e =0.1 mA Vee =10V 15 50
Ic =500 mA Vee =10V 20 55
lc=150mA Ve =1V 30 70 150
for BFY56A
Ic =0.1 mA Vee =1V 20 50
lc =5 mA Vee =1V 50 85
Ic =150 mA Vee =1V 40 80 120
lc =500 mA Vece =10V 25 55
hte Small Signal Current Gain lc =1 mA Vee =5V
f=1MHz for BFY56 60
for BFY56A 80
fr Transition Frequency Ilc =50 mA Vee = 10V
f =20 MHz for BFY56 40 90 MHz
for BFY56A 60 90 MHz
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
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BFY56-BFY56A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Typ. Max. Unit
Ceso Emitter-base Capacitance Ic =0
21 MHz 50 80 pF
Ccso Collector-base Capacitance | lg =0
fo1 MHz 14 25 pF
hie Input Impedance lc =1 mA
f=1kHz 1.8 kQ
2 kQ
hre Reverse Voltage Ratio Ic =1 mA 2.1x10-4
f=1kHz
" Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
DC Current Gain. Collector-emitter Saturation Voltage.
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BFY56-BFY56A

Transition Frequency. Normalized h Parameters.
G-3149/1 G- 31501
tr ; B W E R — 13
(MHz) ; L sE P THIT +H 5 Sy
; TN b——{Vcg =5V H -
N 4 (43 1 I - i
80 7 B [t =tkHz T
| ' ! i i |
74 f
| % e =k 1
60 L
%/ N
/" N
“ \
1 o
Vcg =10V B -
t =20MHz 4
20 “ 4 +
| [~ 1
S .t A
o 2 ‘6 “ sv 107! 2 } s
1 10 I¢ (mA) 10!

4/4

Ly SN

194



L+ SGS-THOMSON
Y scRoELECTRONICS BFY64

HIGH-CURRENT GENERAL PURPOSE TRANSISTOR

DESCRIPTION

The BFX64 is a silicon planar epitaxial PNP tran-
sistor 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.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo | Collector-base Voltage (g = 0) — 40 \
Vceo | Collector-emitter Voltage (Ig = 0) - 40 \Y
Vego | Emitter-base Voltage (Ic = 0) -5 Vv
Ic Collector Current - 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.7 w
at Tease <25 °C 3 W
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
November 1988 1/4
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BFY64

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 58 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 250 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Veg =— 25 V _130 nA
(Vee =0)
Vriceo | Collector-base Breakdown _ _ \Y
Voltage (Ig = 0) lo=—10pA 40
ViRryceo™ | Collector-emitter Breakdown _ _ \%
Voltage (Ig = 0) lc =—10mA 40
VRr)EBO | Emitter-base Breakdown o _ \'
Voltage (I¢ = 0) le =—10pA 5
Vcesaty® | Collector-emitter Saturation | Ilc == 50 mA lg =—25mA -0.08 | -03 \Y
Voltage lc=—150mA Ig =—15mA -0.18 | - 05 \
lc =—500mA Iz =—50 mA - 06 -1.8 \
Vee(saty” | Base-emitter Saturation lc==— 50mA Ig=—25mA -092 | —141 \
Voltage lc=—150mA Iz =—15mA -1 -14 \
lc =—500mA Ig =—50mA —22 \'%
hre DC Current Gain lc=— 10pA Vce=-10V 130
lc=— 1mA Vge=-10V 200
lc=— 10mMA Vgg=—10V 80 200
lc=— 50mA Vgg=— 1V 150
lc =—150 MA Vgg =—10V 130
hte Small Signal Current Gain lc =—10 mA _
f=1 KHz Vee =—10V 200
fr Transition Frequency Ic =— 50 mA _ MHz
f =100 MHz Ve =—20V 200 250
Ceso Emitter-base Capacitance Ic =0 _ pF
f21 MHz Vep=—-2V 15 30
Cceo Collector-base Capacitance | lIg =0 _ pF
; f=1 MHz Veg =—10V 6 10
NF Noise Figure lc=—30pA  Vge=-5V 1 dB
Rg =10 kQ f=1kHz
hie Input Impedance lc =— 10 mA _ kQ
f=1kHz Voe =10V !
hre Reverse Voltage Ratio lc == 10 mA Vee =— 10V 2 4x10-4
f=1kHz
hoe Output Admittance Ilc ==—10 mA __ us
feikHz Vee=—10V 110
ton Turn-on Time lc == 300 mA __ ns
Imy =— 30 MA Veec=—-30V 35 50
tott Turn-off Time lc ==—300mA Vg =-30V 70 120 ns
Ig1 == lga =— 30 mA
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
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DC Current Gain.
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BFY64

Switching Characteristics vs. Ambient Countours of Constant Noise Figure.
Temperature.
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‘7_" SGS-THOMSON

MICROELECTRONICS

BFY76

LOW-LEVEL, LOW-NOISE AMPLIFIER

DESCRIPTION

The BFY76 is a silicon planar epitaxial NPN trans-
istor in Jedec TO-18 metal case. It is designed for
use in high performance, low-level, low-noise am-
plifier circuits from audio to high frequencies.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
H- Y/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VcEs Collector-emitter Voltage (Vgg = 0) 60 \
Vceo | Collector-emitter Voltage (Ig = 0) 60 \
Veso Emitter-base Voltage (Ic = 0) 8 \%
Ic Collector Current 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 W
Tstg, Tj | Storage and Junction Temperature — 55 to 200 °C

January 1989




BFY76

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 (Tmp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Vee =50V 20 nA
(Ve =0) Vee =50V Tamp =150 °C 20 A
leso Emitter Cutoff Current Veg =5V 20 nA
(lc =0)
Virices | Collector-emitter Breakdown B
Voltage (Vg = 0) lc =10 pA 60 v
V@eryceo™ | Collector-emitter Breakdown _
Voltage (s = 0) lc =10 mA 60 v
VirieBo | Emitter-base Breakdown B
Voltage (I = 0) le =10 pA 8 v
VCE (sat) Collector-emitter Saturation lo =1 mA Is =04 mA 015 0.35 v
Voltage
Ve Base-emitter Voltage lc =100 pA Vece =5V 0.5 0.58 0.7 \Y
hre* DC Current Gain lc =10 pA Vee =5V 30 70
Ic =100 pA Veg =5V 120
lc =1 mA Vee =5V 150 190 300
lc =5 mA Vee =5V 220
Nte Small Signal Current Gain lc =1 mA Vee =5V 80 220 350
f=1kHz
fr Transition Frequency lc=1mA _
f = 20 MHz Veg =5V 70 100 MHz
Ceso Emitter-base Capacitance Ic =0 _
f =1 MHz Veg =05V 3.5 6 pF
Cceo Collector-base Capacitance | lg =0 _
1 MHz Vog =5V 35 6 pF
NF Noise Figure Ic =10 uA Vee =5V
Rg =10 kQ f =100 Hz 4 15 dB
f=1kHz 1.5 4 dB
f=10to 10 000 Hz 1.9 4 dB
hie Imput Impedance lc =1 mA _
=1 KHz Vee =5V 8 kQ
hre Reverse Voltage Ratio Ic =1 mA B _
f=1KHz VCE—5V 3x10-4
hoe Output Admittance lc =1 mA _
f 21 kHz Vee =5V 11 us
" Pulsed : pulse duration = 300 s, duty cycle = 1 %.
2/4
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BFY76

DC Current Gain.
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BFY76

Contours of Constant Noise Figure (f = 1 kHz). Countours of Constant Noise Figure (f = 10 kHz).
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BSS26

HIGH -VOLTAGE, HIGH-CURRENT SWITCH

DESCRIPTION

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

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S bBY7/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 60 \
Vces Collector-emitter Voltage (Vge = 0) 60 \'
Vceo Collector-emitter Voltage (Ig = 0) 40 \Y
Veso Emitter-base Voltage (Ic = 0) 6 \%
lc Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 w
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C

January 1989
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BSS26

THERMAL DATA

Rihj-case | Thermal Resistance Junction-case Max 146 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Veg =40V 1.7 A
Current (Ig =0) Veg =40 V Tamb =100 °C 120 uA
Visryceo | Collector-base
Breakdown Voltage Ic =10 pA 60 \Y
(le =0)
V(srices | Collector-emitter
Breakdown Voltage lc =10 pA 60 \Y
(Ve =0)
Vieryceo® | Collector-emitter /
Breakdown Voltage lc =10 mA 40 Y
(Is =0)
Visrjeso | Emitter-base
Breakdown Voltage lg =10 uA 6 Vv
(Ic=0)
Vcesat)® | Collector-emitter lc =100 mA Ig =10 mA 0.17 0.3 Y
Saturation Voltage lc =500 mA Ig =50 mA 0.3 05 Vv
lc= 1A Ig =0.1 A 05 0.95 \Y
VBEe(sa)” | Base-emitter Ilc =100 mA Ig =10 mA 0.78 0.9 Y
Saturation Voltage lc =500 mA Ig =50 mA 0.8 0.95 1.2 Y
lc= 1A Ig =0.1A 1.05 1.7 \'
hee* DC Current Gain Ilc= 10 mA Vee =1V 25 55
lc =100 mA Vee =1V 40 75
Ic =500 mA Vee=1V 25 45
lc= 1A Vee =5V 45
fr Transition Frequency lc = 50mA Vece =10V
f =100 MHz 250 400 MHz
Cego Emitter-base Ilc =0 Veg =05V
Capacitance f =1 MHz 40 55 pF
Ccgo Collector-base le =0 Veg =10V
Capacitance f =1 MHz 4.8 12 pF
ton** Turn-on Time lc =500 mA Vee =30V
Ig1 =50 mA 15 35 ns
tofs** Turn-off Time lc =500 mA Vec =30V
Ig1 =—1g2 = 50 mA 40 60 ns
* Pulsed : pulse duration = 300 us, duty cycle =1 % ** See test circuit.
2/4
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BSS26

DC Current Gain.
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BSS26
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2
1
100 200 400 600 I¢(mA)

Test Circuit for ton, toff.

Switching Characteristics.

G-3056
Prot
(mw)
16
12
4,
/)4’,
ey
N,
08 &3
N,
N
04 = N \\
e ar | N\
N
1T
0 50 100 150 200 Tymp (°C)

+9.7V
—I L YN

I——OVOUT

S-4618
Pulse generator : To oscilloscope :
tht<1.0ns t<10ns
PW =10us Zin= 100 kQ.
Zn=50Q
DC<2%
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El- SGS-THOMSON

MICROELECTRONMICS

BSS71S

HIGH VOLTAGE AMPLIFIER

DESCRIPTION

The BSS71S is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-18 metal case. It is designed for
high voltage amplifier and switching applications at
current levels from 100 pA to 100 mA. The com-
plementary PNP type is the BSS748S.

TO-18
INTERNAL SCHEMATIC DIAGRAM
C
B8 B8
NPN PNP
3
5~ bBY/ S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage 200 \%
Vceo Collector-emitter Voltage 200 \%
Veso Emitter-base Voltage 6 \
lc Collector Current 200 mA
Ig Base Current 50 mA
Ptot Total Device Dissipation at Tamp < 25 °C 0.5 w
at Tcase < 25 °C 25 w
Tstg, Tj Storage and Junction Temperature 200 °C

January 1989
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BSS71S

THERMAL DATA

I Rth j-case l Thermal Resistance Junction-case Max l 70 [ °C/W ]

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

Symbol Parameter Test Conditons Min. Typ. Max. Unit
lceo Collector Cutoff Veg =— 150V - 50 nA
Current (lg =0)
lceo Collector Cutoff Vee =— 150V - 500 nA
Current (Ig =0)
leso Emitter Cutoff Current Vge =5V - 50 nA
(lc =0)
Viericeo | Collector-emitter Ic =—100 pA - 200 \
Saturation Voltage
(le =0)
Vsrjceo* | Collector-emitter lc=—2mA - 200 \
Breakdown Voltage
(Is =0)
Visrieso | Emitter-base lg =— 100 pA -6 '
Breakdown Voltage
(Ic =0)
Vcesat)® | Collector-emitter lc=—10mA Ig=—1mA -03 Vv
Saturation Voltage lc=—30mA Ig=-3mA - 04 \
lc=—50mA Ig=-5mA -05 \"
VBe(saty* | Base-emitter lc=—10mA Ig=—1mA -08 \
Saturation Voltage lc=—30mA Ig=-3mA -09 \
) lc=—50mA Ig=-5mA -1 \"
heg* DC Current Gain lc=—1mA Vee=—10V 30
lc=—10mA Vgg=-10V 50
lc==30mA Vgeg=-10V 40 250
fr Transition Frequency lc=—20mA Vgg=-20V 50 200 MHz
f =20 MHz
Cceo Collector-base le =0 Veg=—20V 35 pF
Capacitance f=1MHz
Ceso Emitter-base lc =0 Veg=—-05V 45 pF
Capacitance f=1MHz
ton Turn-on Time lc=—50mA Igi=—10mA |’ 100 ns
Ve =—100V
totf Turn-off Time lc ==50mA lg; == lgz =— 10 mA 400 ns
Ve == 100V

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

22
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L7 SGS-THOMSON

HIGH VOLTAGE AMPLIFIER
PRELIMINARY DATA
DESCRIPTION
The BSS72S is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-18 metal case. It is designed for
high voltage amplifier and switching applications at
current levels from 100 pA to 100 mA. The comple-
mentary PNP type is the BSS75S.
TO-18
INTERNAL SCHEMATIC DIAGRAM
C Cc
B8 B
NPN e PNP €
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vcso Collector-base Voltage 200 \
Vceo Collector-emitter Voltage 200 \'
Veso Emitter-base Voltage 6 \
Ic Collector Current 200 mA
Is Base Current 50 mA
Piot Total Device Dissipation at Tamp < 25 °C 0.5 w
at Tease <25 °C 2.5 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/2
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BSS72S

THERMAL DATA

l Rih j-case l Thermal Resistance Junction-case Max l 70 °C/W I
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditons Min. Typ. Max. Unit
lcso Collector Cutoff Veg = 150 V 50 nA
Current (Ig = 0)
lceo Collector Cutoff Vce = 150 V 500 nA
Current (Ig = 0)
leso Emitter Cutoff Current | Vge =5V 50 nA
(Ic =0)
V(srcso | Collector-base Ic =100 pA 200 \%
Breakdown Voltage
(le =0)
V(riceo” | Collector-emitter lc =10 mA 200 \
Breakdown Voltage
(ls =0)
V(BR)EBO Emitter-base le = 100 pA 6 \Y
Breakdown Voltage
(Ic =0)
Vcesay” | Collector-emitter Ic = 10 mA Ig=1mA 0.3 \
Saturation Voltage Ic =30 mA Is =3 mA 0.4 \
lc = 50 mA Is =5mA 0.5 Vv
VBE(sat)” Base-emitter Ilc =10 mA Ig =1mA 0.8 \'
Saturation Voltage Ilc =30 mA Is =3 mA 0.9 \
Ic = 50 mA Ig =5mA 1 \Y
heg* DC Current Gain Ilc =1mA Vce=10V 30
Ic =10 mA Vee =10V 50
lc =30 mA Vee =10V 40 250
fr Transition Frequency Ilc =20 mA Ve =20V 50 200 MHz
f =20 MHz
CcBo Collector-base le=0 Veg =20V 3.5 pF
Capacitance f=1MHz
Ceso Emitter-base Ilc=0 Vegg =05V 45 pF
Capacitance f=1MHz
ton Turn-on Time lc = 50 mA Ig1 = 10 mA 100 ns
Vce =100V
toft Turn-off Time lc =50mA gy =—Ilgz =— 10 mA 400 ns
Vee =100V

* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
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‘7—1 SGS-THOMSON

MICROELECTRONICS

BSS74S

HIGH VOLTAGE AMPLIFIER

DESCRIPTION

The BSS74S is a silicon planar epitaxial PNP tran-
sistor 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 comple-
mentary NPN type is the BSS71S.

PRELIMINARY DATA

TO-18
INTERNAL SCHEMATIC DIAGRAM
C C
8 B
PNP
€ NPN €
S- 6896 S5- bBY7/
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage - 200 \
Vceo Collector-emitter Voltage - 200 \
VEBO Emitter-base Voltage -6 \
Ic Collector Current -100 mA
Is Base Current - 50 mA
Ptot Total Device Dissipation at Tamp < 25 °C 0.5 w
at Tcase <25 °C 25 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 12
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BSS74S

THERMAL DATA

rRth j-case l Thermal Resistance Junction-case Max | 70 °C/W I
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditons Min. Typ. Max. Unit
lcso Collector Cutoff Veg =— 150 V - 50 nA
Current (Ig = 0)
lceo Collector Cutoff Vee =— 150 V - 500 nA
Current (Ig = 0)
leso Emitter Cutoff Current | Vgg =5 V - 50 nA
(lc =0)
Viricso | Collector-base lc == 100 pA - 200 \
Breakdown Voltage
(le =0)
Virjceo” | Collector-emitter lc =—2mA - 200 Y
Breakdown Voltage
(ls =0)
Virjeso | Emitter-base lg == 100 pA -6 \'
Breakdown Voltage
(lc =0)
Vcesat)” | Collector-emitter lc =— 10 mA Ig =—1mA -03 \Y
Saturation Voltage lc =— 30 mA Ig =—3 mA -04 \Y
lc =— 50 mA lg == 5 mA -05 Vv
VeE(sat)” | Base-emitter lc == 10 mA lg =—1mA -08 \
Saturation Voltage lc =— 30 mA lg =—3 mA -0.9 \
lc =— 50 mA Ig =—5mA -1 \"
hge* DC Current Gain lc =— 100 uA Vee=—1V 20
lc=—1mA Vece=—10V 30
lc =— 10 mA Vee =—10V 50
lc =— 30 mA Vee =—10V 35 150
fr Transition Frequency lc =— 20 mA Vece=—20V 50 200 MHz
f =20 MHz
Ccso Collector-base le =0 Veg =—20V 35 pF
Capacitance f=1MHz
CeBo Emitter-base lc =0 Veg =— 05V 45 pF
Capacitance f=1MHz
ton Turn-on Time lc =— 50 mA Ig1 =— 10 mA 100 ns
Vee =— 100 V
toff Turn-off Time lc =—500 mA Ig1 =—lg2 =— 10 mA 400 ns
Veec =— 100V
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
22 [S7 SGS-THOMSON
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BSS75S

HIGH VOLTAGE AMPLIFIER

DESCRIPTION

The BSS75S is a silicon planar epitaxial PNP tran-
sistor in Jedec TO-18 metal case. It is designed for
high voltage amplifier and switching applications at
current levels from 100 pA to 100 mA. The com-
plementary NPN type is the BSS72S.

PRELIMINARY DATA

TO-18
INTERNAL SCHEMATIC DIAGRAM
C C
B8 B8
PNP
€ NPN €
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage - 200 \
Vceo Collector-emitter Voltage — 200 \%
VeBO Emitter-base Voltage -6 \%
lc Collector Current - 100 mA
Ig Base Current - 50 mA
Piot Total Device Dissipation at Tamp < 25 °C 0.5 w
at Tcase < 25 °C 25 w
Tstg, Tj Storage and Junction Temperature - 65 to 200 °C

January 1989
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BSS75S

THERMAL DATA
rRth j-case I Thermal Resistance Junction-case Max [ 70 r°CM |

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

Symbol Parameter Test Conditons Min. Typ. Max. Unit
lcso Collector Cutoff Veg =— 150V - 50 nA
Current (lg = 0)
lceo Collector Cutoff Vee =— 150V — 500 nA
Current (Ig = 0)
leso Emitter Cutoff Current Vge =5V - 50 nA
(Ic =0)
Vrycso | Collector-emitter lc =— 100 pA — 200 \'
Saturation Voltage
(le =0)
Vigr)ceo™ | Collector-emitter lc =—2mA — 200 \"
Breakdown Voltage
(Is =0)
V@Rr)eso | Emitter-base lg =— 100 pA -6 \Y
Breakdown Voltage
(Ic =0)
Vcesay)® | Collector-emitter lc =— 10 mA lg =—1mA -03 \
Saturation Voltage lc =— 30 mA Ig =—3mA -04 \
lc =— 50 mA Ig =—5mA -05 \
VeEe(sat)® | Base-emitter Ilc == 10 mA Ig =—1mA -0.8 \
Saturation Voltage lc =— 30 mA Ig =— 3 mA - 0.9 \
‘ lc=—50mA Ig=-5mA -1 Vv
heg* DC Current Gain lc=—1mA Veg =—10V 30
lc=—10mA Vgg=—10V 50
lc=—30mA Veeg=—-10V 40 250
fr Transition Frequency lc=—20mA Vg =—-20V 50 200 MHz
f =20 MHz
CcBo Collector-base le =0 Veg =—20V 3.5 pF
Capacitance f=1MHz
Ceso Emitter-base lc =0 Ve =—05V 45 pF
Capacitance f=1MHz
ton Turn-on Time lc =— 50 mA lgy =— 10 mA 100 1 ns
Vec =— 100V
toft Turn-off Time lc=—50mA Ig; =—Iga =— 10 mA 400 ns
Ve =— 100V
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
22 (37 SGS-THOMSON
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{vs SGS-THOMSON BSV15
Y/ ncRoELECTRONIGS BSV16

MEDIUM POWER AMPLIFIERS

DESCRIPTION

The BSV15 and BSV16 are silicon planar epitaxial
PNP transistors in Jedec TO-39 metal case, inten-
ded for use in medium power general industrial ap-
plications.

INTERNAL SCHEMATIC DIAGRAM

C
B8
NP
P E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
BSV15 BSV16
Vces Collector-emitter Voltage (Vge =0) - 40 - 60 \
Vceo Collector-emitter Voltage (Ig = 0) — 40 - 60 \
VeBo Emitter-base Voltage (Ic = 0) -5 \%
Ic Collector Current -1 A
Ig Base Current -0.2 A
Piot Total Power Dissipation at T¢ase < 25 °C 5 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 1/4
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BSV15-BSV16

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 35 °C/W
Rth j-ampb | Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS(T v = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current for BSV 15
(Vge =0) Vee=—40V -041 uA
Ve =—40V  Tamp =150 °C -50 UA
for BSV 16
Veg =-60V -0.1 A
Vee=-60V  Tamp =150 °C - 50 UA
Icex Collector Cutoff Current for BSV 15
(Ve =0.2V) Vce=—40V  Tamp =100 °C -50 HA
for BSV 16
Ve =—60V Tamp =100 °C - 50 uA
leso Emitter Cutoff Current Veg=—4V - 50 nA
(lc =0)
VisR)ces | Collector-emitter Breakdown lc =— 10 uA for BSV 15 —-40 \
Voltage (Vge =0) c= for BSV 16 - 60 \%
Vceo (sus)*| Collector-emitter Sustaining lo == 10 mA for BSV 15 - 40 \
Voltage (I =0) c= for BSV 16 - 60 %
V(R)EBo | Emitter-base Breakdown __ _ \Y
Voltage (Ic = 0) le =- 10 uA 5
VcE (sat) | Collector-emitter Saturation lc=—500mA lg=—25mA | —025 _ \Y
Voltage
VBE Base-emitter Voltage lc=—100mA Vcg=-1V -1 Vv
lc==500mA Vcg=-1V -07 | -08 | -14 \Y
hre DC Current Gain lc=—01mA Vgg=-1V
Gr. 6 15 44
Gr. 10 20 75
Gr. 16 30 120
lc=—100mA Vcg=-1V
Gr. 6 40 63 100
Gr. 10 63 100 160
Gr. 16 100 160 250
*  Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/4 LSy SGS-THOMSON
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BSV15-BSV16

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
hee DC Current Gain lc ==500mA Vge=-1V
Gr. 6 20 40
Gr. 10 25 55
Gr. 16 35 85
hte Small Signal Current Gain lc=—1mA _ 20
f=1KHz Vog =-5V
fr Transition Frequency lc =—50 mA _ 50 MHz
f =20 MHz Vee =—1V
Ceso Emitter-base Capacitance lc =0 L 180 pF
f=1MHz Ves =-05V
CcBo Collector-base Capacitance le =0 __ pF
=1 MHz Veg =— 10V 20 30
tg ** Storage Time lc=—100mA V¢c=-20V 500 ns
lgy =— |32 =—5mA
t " Fall Time lc=—100mA Vgc=-20V 150 ns
lg1 = — lgo =— 5 mA
ton ** Turn-on Time lc=—100mA Vgc=—-20V 500 ns
Igy =— 5 mA
** See test circuit.
Test Circuit for ts, tr and ton.
+95V (VBB)
-20V (Vcc)
2000
_.1 tp |._
-11v—
O
.J_ S-4619
PULSE GENERATOR : TO OSCILLOSCOPE :
tp 210 us tr<15ns
tr<15ns Zin = 100 KQ
<15 ns
Zs=50Q
3/4
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BSV15-BSV16

Safe Operating Areas.
G-1863
e, Figwan NN
(A) N !
: = N ‘\\ N
AN
‘ Yo:ims|
oC \\
2 N 02ms|
FREPETITIVE PULSH
OPERATION N
10 DUTY CYCLE =1% | 05ms]
+ [Tms
8 2ms
T T NJsms |
¢ di]
‘ Tamp=50°C i
|
: B85V 15-] ;
BSV16 :
10 I
2 PR 2 PR
1 10 “Veg V)
Collector-emitter Saturation Voltage.
G-1864
Yeetsan[ ] [T
) | M
g =10
1
05
,/
/
/
0
) Y s T4 e
1 0 10? I (mA)
Transition Frequency.
G-1867
fr T
(MHz) |
Veg =10V
t=35MHz
75
L
N
/' \
50
7
25 pd
0
) T 4 s )
1 10 107 “Ig{mA)
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DC Current Gain.

6-1866
hrE T T
¥ 1
1
Veg =1V
AT T[BSvi5-1g]
150 - BSV16-16
Pl
o |
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GS- BSX19
‘7[ msmuc@%@gfggv“ﬁegw?@lg BSX20 {

HIGH-SPEED SATURATED SWITCHES

DESCRIPTION

The BSX19 and BSX20 are silicon planar epitaxial
NPN transistors in Jedec TO-18 metal case. They
are primarily intended for very high speed saturated
switching applications.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S5- bdy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

Vceo | Collector-base Voltage (lg = 0) 40 \"

Vces Collector-emitter Voltage (Vge = 0) 40 \

Vceo Collector-emitter Voltage (Ig = 0) 15 A%

Veso Emitter-base Voltage (I¢ = 0) 45 \ |
lem Collector Peak Current (t = 10 us) 0.5 A |
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w

at Tcase < 25 °C 1.2 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

January 1989 1/4 ‘
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BSX19-BSX20

THERMAL DATA

Rih j-case| Thermal Resistance Junction-case Max 146 °C/W
Rtn j-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Veg =20V 0.4 uA
(le =0) Veg =20 V Tamb = 150 °C 30 UA
lces Collector Cutoff Current Vce =15V Tamb =55 °C 0.4 A
(Vge =0) Vce =40V 1 pA
lcex Collector Cutoff Current Vce =15V Tamb =55 °C 0.6 LA
(Vee ==3V)
leBo Emitter Cutoff Current Veg =45V 10 UHA
(Ic =0)
IsEX Base Cutoff Current Ve =15V Tamb =55 °C 0.6 uA
(Ve =-3V)
VceR (sus)* | Collector-emitter Sustaining | Ic =10 mA 20 \%
Voltage (Rge =10 Q)
Vr)ceo™ | Collector-emitter Breakdown | Ic =10 mA 15 \%
Voltage (Ig =0)
Vcesaty® | Collector-emitter Saturation Ilc =10 mA Ig =1 mA 0.25 \%
Voltage Ic =100 mA Ig =10 mA 0.6 \%
for BSX19
Ilc =10 mA Ig = 0.6 mA 0.3 \
for BSX20
Ilc =10 mA Ig =0.3 mA 0.3 \%
Ve Base-emitter Voltage lc =30 uA Vee =20V
Tamb = 100 °C 0.35 \Y
VBE(sat)” | Base-emitter Saturation Ic =10 mA lg =1 mA 0.7 0.85 \%
Voltage lc =100 mA lg =10 mA 1.5 \%
heg* DC Current Gain for BSX19
lc =10 mA Vee =1V 20 60
lc =100 mA Vee =2V 10
lc =10 mA Vee =1V
Tamb =— 55 °C 10
for BSX20
lc =10 mA Veg =1V 40 120
lc =100 mMA  Vgg =2V 20
lc =10 mA Vee =1V
Tamp =— 55 °C 20
fr Transition Frequency Ic =10 mA Vee =10V
for BSX19 400 500 MHz
for BSX20 500 600 MHz
Ceso Emitter—base Capacitance Ic =0 Veg =1V 45 pF
Cso Collector-base Capacitance | Ig =0 Veg =5V 4 pF
te** Storage Time lc =10 mA Vec =10V
Igy =—1lgz =10 mA
for BSX19 5 10 ns
for BSX20 6 13 ns
* Pulsed : pulse duration = 300us, duty cycle = 1% ** See test circuit.
24 [S7 SGS-THOMSON
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BSX19-BSX20

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
ton Turn-on Time lc =10 mA Vec =3V
Ig1 =3 mA 12 ns
lc=100mA  Vgc =6V
Ig1 =40 mA 7 ns
tott Turn-off Time Ilc =10 mA Ve =3V
lgs =3 mA lgp =— 15 mA
for BSX19 15 ns
for BSX20 18 ns
lc=100mA Vec =6V
|B1 =40 mA lBQ =—20 mA
for BSX19 18 ns
for BSX20 21 ns
Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage.
6-1949 G-1950
Vee(sat) VBE (sat) T T 17 T
w w LT 1T
08 heg =10 Pre=10
1.2
0.4
HEENS SN Bl ]
03 — 08 s U N 1.=100mA ||
N L lc=|00mA N~ : n
50 mA
02 /m 0.6 |m|
: -
] 10mA 04 10 mA
01
0.2
[} 0 I
-100 -50 0 50 100 150 Tj('c) -100 -50 o 50 100 150 200 Ti (=c)
DC Current Gain. DC Current Gain (for BSX19 only).
G-1945 G-1947
3 H‘ 23
100
80 VCE=W
Yee=t el LB85X2
JM/ \‘ % /
60 > ‘\ L
< 60 /|c/=omn
40 { / ﬁ'f |
b |n—‘£5xf 40 + T i JI/ :
© Piss N == | | —+—T00ma |
1 20 [T 1
|
0 0 \
2 “ s 8 2 “ 68 2 W 68 |
10! 1 10 Ic (mA) -50 o 50 100 150 Tj c)
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BSX19-BSX20

DC Current Gain (for BSX20 only). Transition Frequency.
G-1948 6-1946
i3 fr
b (MHz)
0 v v 800
ce” Vg =10V
200 i 85X20
i 600 =
! / BSX19 ]
150 t I g / F——_
! Ic=10mA
/ < ! wo (- —
100 = T
/‘/ 50mA
4T | — 200
50 [t —— 00mA
0 I
~-50 o 50 100 150 Tj (*c) 0 10 20 30 40 lc(mA)

Test circuit for ts.

Vin

PULSE GENERATOR TO OSCILLOSCOPE

Vin t<ns Z,y=500
SOURCE IMPEDANCE =500 1, < 1Ins
PW = 300ns

DC < 2%

TS
|

+ 6V ———""9_10"% Pulse wavetorm
Ev— <at point ‘A

,0.,_3 Your
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BSX26

HIGH-SPEED SATURATED SWITCH

DESCRIPTION

The BSX26 is a silicon planar epitaxial NPN
transistor in Jedec TO-18 metal case. It is designed
for switching applications up to 500 mA.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S~ bsY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 40 \Y
Vces Collector-emitter Voltage (Vge =0) 40 \Y
Vceo Collector-emitter Voltage (Ig = 0) 15 Vv
VeBo Emitter-base Voltage (Ic =0) 4 \]
e Collector Current 500 mA
Pitot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease <25 °C 1.2 W
at Tcase < 100 °C 0.68 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
November 1988 1/4
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BSX26

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)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Ve =20 V 05 HA
(Ve =0) Vce =20 V Tamb =85 °C 15 uA
V@eRyceo | Collector-base Breakdown Ic =100 pA 40 \
Voltage (Ig = 0)
ViRryces | Collector-emitter Breakdown | Ic = 100 pA 40 \%
Voltage (Vge =0)
V@eRr)ceo® | Collector-emitter Breakdown | Ic = 10 mA 15 \%
Voltage (Ig = 0)
V@Rrieso | Emitter-base Breakdown le =100 pA 4 \%
Voltage (Ic =0)
Vce(sat)® | Collector-emitter Saturation Ic =30 mA Ig =3 mA 0.16 0.18 \Y
Voltage Ic =100 mA Is =10 mA 0.18 0.28 \
lc =300 mA Ig =30 mA 0.39 0.5 \Y
Ic =30 mA g =3 mA
Tamb =85 °C 0.18 0.3 \
VBE(sat)® | Base-emitter Saturation lc =30 mA ls =3 mA 0.75 0.82 0.95 v
Voltage lc =100 mA Ig =10 mA 0.97 1.2 Y
Ic =300 mA Ig =30 mA 1.3 1.7 \"
hee* DC Current Gain Ic =30 mA Vee =04 V 30 60 120
Ilc =100 mA Vee =05V 25 55
|C=300 mA VCE=1 \ 15
fr Transition Frequency lc =30 mA Vee =10V )
f =100 MHz 350 550 MHz
Ceso Emitter-base Capacitance Ic =0 Veg =05V
f=1MHz 6.5 8 pF
Cceo Collector-base Capacitance | Ig =0 Veg =5V
f=1 MHz 3.3 5 pF
ts Storage Time Ic =10 mA Vec =10V
Igy =—lg2 =10 mMA 18 ns
ton™* Turn-on Time Ic =300 mA Vec =15V 15 ns
Ig1 =30 mA
toft™ ™ Turn-off Time lc =300 mA Vee =15V
Ig1 =—Ig2 =30 mA 15 25 ns

* Pulsed : pulse duration = 300us, duty cycle = 1%
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BSX26

DC Current Gain. Collector-emitter Saturation Voltage.
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BSX26

Test circuit for ton, toff.

0.05 uF
33N
—CVour
JLU
S-4620
PULSE GENERATOR : TO OSCILLOSCOPE :
t, tr < 1.0ns tr<1.0ns
PW >240ns Zin = 100KQ
Zin= 50Q
44 (37 SGS-THOMSON
’l MICROELECTRONICS
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Y/ Mﬂ@%@@&@@m@?mﬂﬂ(@ug BSX28

HIGH-SPEED SATURATED SWITCH

DESCRIPTION

The BSX28 is a silicon planar epitaxial NPN transi-
stor in Jedec TO-18 metal case. It is designed
specifically for high speed saturated switching ap-
plications.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S~ b¥Y/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) 30 \
Vces Collector-emitter Voltage (Vge = 0) 30 \
Vceo Collector-emitter Voltage (lg = 0) 12 Vv
Veso Emitter-base Voltage (Ic = 0) 45 \
Ic Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 w
at Toase < 100 °C 0.68 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
November 1988 13
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BSX28

THERMAL DATA

Ig1 — lg2 =3 MA

Rtn j-case | Thermal Resistance Junction-case Max 146 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current
(Vee =0) Vce =20 V 0.4 A
Vce =20V Tamp =85 °C 10 A
Vsriceo | Collector-base Breakdown lc =10 pA 30 \
Voltage (Ig =0)
V@erjces | Collector-emitter Breakdown | Ic =10 pA 30 \'
Voltage (Vee =0)
Viriceo* | Collector-emitter Breakdown | Ic =10 mA 12 \
Voltage (Ig =0)
ViRr)eso | Emitter-base Breakdown le =100 pA 4.5 \
Voltage (Ic =0)
Vcesat)” | Collector-emitter Saturation
Voltage lc =10 mA Ig =1 mA 0.15 0.2 \)
Ic =30 mA Ig =3 mA 0.18 0.25 \
Ic =100 mA Ig =10 mA 0.3 0.5 Vv
Ic =10 mA Ig =1 mA
Tamp =85 °C 0.17 0.3 Vv
VBE(sat)” | Base-emitter Saturation
Voltage lc =10 mA Ig =1 mA 0.72 0.8 0.87 \'
lc =30 mA Ig =3 mA 0.9 1.15 \Y
lc =100 mA Ig =10 mA 1.1 1.6 \
heg* DC Current Gain lc =10 mA Vce =035V 30 70 120
lc =30 mA Vce =04V 25 70
lc =100 mA Veg =1V 15 50
fr Transition Frequency Ic =20 mA Vee =10V
f =100 MHz 400 650 MHz
CcBo Collector-base Capacitance | lIg =0 Veg =5V
f=1MHz 2.3 4 pF
ts Storage Time Ic =10 mA Vec =10V
gy =—lgo =10 mA 6.5 13 ns
ton Turn-on Time lc =30 mA Vee =2V
Ig1 =3 mA 9 15 ns
toft Turn-off Time lc =30 mA Vec =2V 13 20 ns

* Pulsed : pulse duration = 300 ms, duty cycle = 1 %.
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BSX28

Collector-emitter Saturation Voltage.

DC Current Gain.
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Emitter-base and Collector-base Capacitances.
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MICROELECTRONICS

BSX29

SWITCH AND RF AMPLIFIER

DESCRIPTION

The BSX29 is a silicon planar epitaxial PNP tran-
sistor in Jedec TO-18 metal case. It is designed for
saturated and nonsaturated switching circuits requi-
ring up to 200mA of collector current.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) -12 \%
Vces Collector-emitter Voltage (Vge =0) -12 \Y
Vceo Collector-emitter Voltage (Ig = 0) -12 \
VEso Emitter-base Voltage (Ic =0) -4 \%
Ic Collector Current - 200 mA
Ptot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease <25 °C 1.2 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
December 1988 1/4




BSX29

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 146 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current
(VBe =0) Vee=—6V - 80 nA
Vecg=—6V Tamp =85 °C -5 HA
Verjcso | Collector-base Breakdown lc =—10 pA -12 \'
Voltage (I =0)
Vsryces | Collector-emitter Breakdown | Ic =— 10 pA -12 Vv
Voltage (Vge =0)
Ver)ceo® | Collector-emitter Breakdown | Ic =— 10 mA -12 \Y
Voltage (Ig = 0)
V(srieso | Emitter-base Breakdown le =— 100 pA -4 \Y
Voltage (Ic =0)
Vcesat)* | Collector-emitter Saturation
Voltage lc=—10mA Ig=—1mA -0.07 | -0.15 Vv
lc=—30mA Ig=—3mA - 0.1 -02 Vv
lc=—100mA Ig=—10mA -025| -05 \"
lc=—30mA Ig=-3mA
Tamp =85 °C -015 | -04 \"
Vee(sat)® | Base-emitter Saturation
Voltage lc=—10mA Ig=— 1mA -0.75 -0.95 "
lc=—30mA Ig=— 3mA -0.80 -1 \"
lc=—100mA Ig=— 10mA -14 | =17 \"
hre* DC Current Gain lc=—10mA Vcg=-0.3V 25 50
lc=—30mA Vge=-05V 30 60 120
lc=—100mA Vge=—-1V 20 40
fr Transition Frequency lc=—30mA Vge=-10V
f =100 MHz 400 700 MHz
CeBo Emitter-base Capacitance lc =0 Veg=— 0.5V
f=1MHz 3.8 6 pF
CcBo Collector-base Capacitance | Ig =0 Veg=—5V
=1 MHz 3.3 6 pF
ton™* Turn-on Time lc=—30mA Vgc=—-2V
Igt =— 1.5 mA 25 60 ns
toff** Turn-off Time lc=—30mA Vgc=—-2V
Ig1 =— lgz =— 1.5 mA 35 90 ns
* Pulsed : pulse duration = 300us, duty cycle = 1%.
** See test circuit.
24 L3y SGS-THOMSON
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BSX29

DC Current Gain.

T T

105

90

75 } 1

60

45

0 = )

2 4 68 2 468 2 4 68 2
10! 1 10 107 -I¢ (mA)

Base-emitter Saturation Voltage.

~VBE(sat) T
W

-Ig=-10lg JI
i

o8

04

2 4 68 2 4 68 2 4 68 2 L 68
107 1 0 102 ~Ic (mA)

Contours of Constant Transition Frequency.

G - 3104

-VeE 1 X\ T T T
w° |l AN GSrOl A 700 M-!z R
. 1
1|
‘
N /
\ 550 4 /
2 /
\ 1/
1 2 Y v &
X Vi
400 t
s e J
‘ ! hi
. ;
[~ JO0
‘-1 N L
2
|
-1
10 2 4 6 8 2 4 6 8 4 6 8
1 10 10 -1¢ (mA)

&1

Collector-emitter Saturation Voltage.

3101
eesaof T T T T T 7T
W) F -lg=-101g I ':‘: BERRIHI
I Ay Ll ey -
I
- IS Ve :
‘t i | I %4 1
2frt et - /} -
ik : /ﬂ |
|l i il ;
10! Tamb=85°C *|: A/ BRI
bt A i
Eobpifig esee hm forbe b - HR
I | SR N T
A U 8 1 : IRk H
i : + 4 e
T T
ki T i
1 i H
ol L L LT L
107 1 10 102 -Ig(mA)
Emitter-base and Collector-base Capacitances.
G-310:
C
(0F)
\
- Ccgo lg=0
4 SR e
[T ‘\\,\
3 Cepo e =0 g =
\\
2
1
o 2 4 ) 4 6
107 1 ~VR(V)

Switching Characteristics.

t
(ns):

3
Y
N

2 4 6 8 2 4 6 8 2 4 €8
1 10 102 -Ic(mA)

SGS-THOMSON 3/4
MICROELECTRONICS
233




BSX29

TEST CIRCUIT

Test circuit for ton, toff.

Vour
0.1 uF
ViN
100 .
S-4621

PULSE GENERATOR : TO OSCILLOSCOPE :
tr, <1.0ns < 1.0ns
PW = 400ns Z\N > 100KQ
Zn = 50Q

ton VBB =+ 3.0V, Vin= — 7.0V
toit VBB = — 4.0V, Vin =+ 6.0V

4/4 !
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HIGH-VOLTAGE, HIGH-CURRENT SWITCH

DESCRIPTION

The BSX32 is a silicon planar epitaxial NPN
tran- sistor in Jedec TO-39 metal case. It is des-
igned for high voltage, high current switching appli-

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
5~ bbY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 65 \Y
Vceo Collector-emitter Voltage (Ig = 0) 40 Vv
Vego Emitter-base Voltage (Ic = 0) 6 \
lc Collector Current 1 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.8 W
at Tease < 25 °C 35 w
Tstg, Tj Storage and Junction Temperature — 55 1t0 200 °C
October 1988 1/4

235




BSX32

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 50 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current
(le =0) Veg =50 V 0.25 4 HA
Viericso | Collector-base Breakdown Ic =100 pA 65 Y
Voltage (lg = 0)
Visryceo* | Collector-emitter Breakdown | Ic = 10 mA 40 Y
Voltage (g =0)
Virieso | Emitter-base Breakdown lg =100 pA 6 \Y
Voltage (Ic =0)
Vcesaty” | Collector-emitter Saturation
Voltage lc =100 mA Ig =10 mA 0.17 0.25 \Y
Ic =500 mA Ig =50 mA 0.36 0.5 Vv
lc =1A Ig = 100 mA 0.6 0.85 \
VBE(sat)” | Base-emitter Saturation
Voltage Ic =100 mA Ig =10 mA 0.8 0.9 \
Ic =500 mA Ig =50 mA 1.5 Vv
Ilc=1A Ig =100 mA 2 \
heg* DC Current Gain Ilc =10 mA Vee =1V 30 60
Ic =100 mA Vee =1V 60 90 150
Ic =500 mA Vee =1V 25 60
lc=1A Vee =5V 20 60
Vee=1V Tamp =—55°C
Ic =100 mA 30 45
Ic =500 mA 15 35
fr Transition Frequency lc =50 mA Vece =10V
f =100 MHz 400 MHz
Ceso Emitter-base Capacitance Ilc =0 Veg =05V
f=1MHz 40 55 pF
Ccso Collector-base Capacitance | lg =0 Veg =10V
f=1MHz 6 10 pF
ton™ Turn-on Time lc =500 mA Vec =30V
Ig1 =50 mA 22 35 ns
tost™™ Turn-off Time lc =500 mA Vce =30V
|B1 =— lg2 =50 mA 40 60 ns
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
** See test circuit.
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BSX32

Collector-emitter Saturation Voltage.

DC Current Gain.
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BSX32

Test circuit for ton, toff.

c: +30V

v

Vour
+9.7V I I
VIN
S-4618
PULSE GENERATOR : TO OSCILLOSCOPE :
t, t1<1.0ns tt< 1.0ns
PW= 1.0us Zin =100 KQ
Zn= 50Q
DC< 2%
44 37 SGS-THOMSON
MICROELECTRONICS
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(v SGS-THOMSON
>/ Mﬂ@ﬁ@@&@gm@smmg BSX33

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

DESCRIPTION

The BSX33 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-18 metal case, designed for high
voltage and high current switching applications. It
features useful current gain from 100pA to 500mA
and a low saturation voltage allowing switching ope-

ration at 1A. @

TO-18

INTERNAL SCHEMATIC DIAGRAM
C
8
NPN
S5- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (g = 0) 85 Vv
Vceo Collector-emitter Voltage (Ig = 0) 55 \Y
VeBO Emitter-base Voltage (Ic =0) 7 \
lc Collector Current A
Piot Total Power Dissipation at Tamp < 25 °C 0.5 W
at Tease < 25 °C 1.8 W
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C
December 1988 1/3
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BSX33

THERMAL DATA

IB1 =—1B2 =7.5 mA

Rin j-case | Thermal Resistance Junction-case Max 97 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 350 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =60V 10 nA
. (le =0) Ve =60V Tamb = 150 °C 10 uA
lego Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
V@eRrycso | Collector-base Breakdown _
Voltage (Ig = 0) lc = 100 pA 85 v
V(srjceo | Collector—emitter _
Breakdown Voltage (lg = 0) lc =30 mA 55 v
Vsr)eso | Emitter-base Breakdown _
Voltage (lc = 0) le =100 pA / v
Vcesat)® | Collector-emitter Saturation| Ic =50 mA Ig =5 mA 0.08 \
Voltage lc =150 mA Ig =15 mA 0.15 0.3 Vv
lc=1A Ig =0.1 mA 0.6 1 \%
VBEe(sat)” | Base-emitter Saturation lc =50 mA lg =5 mA 0.76 \
Voltage Ic =150 mA Ig =15 mA 0.85 1.1 Vv
lc=1A Ig =0.1 mA 1.2 1.6 \%
hee* DC Current Gain Ic =100 pA Vee =1V 20 50
|o=10mA VCE =1V 50 85
lc =50 mA Vee =1V 50 95
lc =150 mA  Vee =1V 40 80
lc=500mA  Vee =1V 20 45
hte Small Signal Current Gain | Ic = 1 mA _
f=1kHz Vee =5V 8
fr Transition Frequency Ic =50 mA _
f = 20 MHz Vee =10V 60 90 MHz
Cego Emitter-base Capacitance lc =0 _
f=1 MHz Veg =05V 50 80 pF
CcBo Collector-base Capacitance| Ig =0 B
£ 1 MHz Ve =10V 12 20 pF
hie Input Impedance Ic =1 mA _
f 21 kHz Vee =5V 2 kQ
hre Reverse Voltage Transfer Ic =1 mA _ 4
Ratio f=1 kHz Voe =5V 22x10
hoe Output Admittance lc =1 mA _
f=1 kHz Vee =5V 8 us
ton Turn-on Time lc =150 mA _
I =7.5 mA Veec =20V 120 200 ns
totf Turn-off Time Ic =150 MA  Vgc =20V 350 800 ns

* Pulsed : pulse duration = 300us, duty cycle = 1%.
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BSX33

DC Current Gain.
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BSX39

HIGH-SPEED SATURATED SWITCH

DESCRIPTION

The BSX39

is a silicon planar epitaxial NPN tran-

sistor in Jedec TO-18 metal case. It is designed for
very fast switching applications up to 500 mA.

INTERNAL SCHEMATIC DIAGRAM

C
2]
NPN
S- bHY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg = 0) 45 Vv
Vceo Collector-emitter Voltage (Ig = 0) 20 Y
Veso Emitter-base Voltage (Ic = 0) 5 Vv
lc Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tgase < 25 °C 1.2 w
at Tease < 100 °C 0.68 W
Tstg, Tj | Storage and Junction Temperature — 55 to 200 °C
October 1988 1/4
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BSX39

THERMAL DATA

Rtnj-case | Thermal Resistance Junction-case Max 146 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ices Collector Cutoff Current Veg =20V 0.1 HA
(Ve =0) Vee =20V Tamb =125 °C 30 uA
Visrycso | Collector-base Breakdown \%
Voltage (Ig =0) lc =10 pA 45
Vier)ceo® | Collector-emitter Breakdown Vv
Voltage (Ig =0) lc =10 mA 20
ViRrjeso | Emitter-base Breakdown \
Voltage (I = 0) le =100 pA 5
Vcesat)” | Collectro-emitter Saturation lc =30 mA Ig =3 mA 0.15 0.18 \
Voltage lc =100 mA Ig =10 mA 0.18 0.28 \
lc =300 mA Ig =30 mA 0.39 0.5 \Y
Ic =30 mA lIg =3 mA
Tamb =85 °C 0.17 0.3 \Y
VBE(sat)” | Base-emitter Saturation lc =30 mA Ig =3 mA 0.75 0.8 0.95 \
Voltage lc =100 mA Ig =10 mA 0.9 1.2 \
lc =300 mA Ig =30 mA 1.1 1.7 Vv
hee* DC Current Gain lc =30 mA Vee =04V 40 60 120
lc =100 mA Ve =05V 25 55
lIc =300 mA Vee =1V 15 40
I, =30 mA Vce =04V
Tamb =— 55 °C 12
fr Transition Frequency lc =30 mA Vee =10V MHz
f =100 MHz 350 600
Ceso Emitter-base Capacitance le = Veg =05V pF
f=1MHz 7 8
CcBo Collector-base Capacitance le =0 Veg =5V pF
f=1MHz 4 5
ts Storage Time lc =10 mA Vee =10V ns
Ig1 =—Ig2 =10 MA 8 18
ton** Turn-on Time lc =300 mA Ve =10V ns
Ig1 =30 mA 9 15
toft™* Turn-off Time I =300 mA Vee =10V ns
Ig1 — Ig2 =30 mA 15 25

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

** See test circuit.
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BSX39

Collector-emitter Saturation Voltage.
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BSX39

Emitter-base and Collector-base Capacitances.

G- 3130

Collector Cut off Current.

G-

¢ I
) o —lee 120V
8 \\
Geso lc=0 ' /
| 3 /- —
s \ y
\\ S/
A
L] N /
T — y
. P /|
Ccgo . IE= ™~ 10 e bl A |
2 “ /'I -
o L i 102
4 68 2 4 68 2 4 68 °
107! 1 10 VR(V) 25 50 75 100 Tamb (*C)
Test circuit for ton, toft.
VBB:-3V VCC=+10V

TO OSCILLOSCOPE :

4/4
1577
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PULSE GENERATOR :
t, tr<1.0ns tr<1.0ns
PW > 240 ns Zn =100 KQ
Zin= 50Q
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{vy SGS-THOMSON
YJ 511CcROELECTRONIGS

BSX45
BSX46

MEDIUM POWER AMPLIFIERS

DESCRIPTION

The BSX45 and BSX46 are silicon planar epitaxial
NPN transistors in Jedec TO-39 metal case, inten-
ded for use in medium power general industrial ap-
plications.

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5- 6BY7 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter BSX45 BSX46 Unit
VcEs Collector-emitter Voltage (Vge = 0) 80 100 \
Vceo Collector-emitter Voltage (lg = 0) 40 60 \Y
Veso Emitter-base Voltage (Ic = 0) \
lc Collector Current A
Ig Base Current A
Ptot Total Power Dissipation at Tcase < 25 °C w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 1/4
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BSX45-BSX46

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 35 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Vee =60V 30 nA
(Vee =0) Vce =60 V Tamb = 150 °C 10 uA
Icex Collector Cutoff Current Vece =60V Tamb =100 °C 50 uA
(Ve =—-0.2V)
lego Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
Virices | Collector-emitter Breakdown | Ic = 100 pA
Voltage (Ve =0) for BSX45 80 Vv
for BSX46 100 Vv
V@ericeo *| Collector-emitter Breakdown | Ic =30 mA
Voltage (Ig =0) for BSX45 40 \%
for BSX46 60 Vv
Vsrieso | Emitter-base Breakdown le =100 pA 7 \'
Voltage (I¢c =0)
Vce(saty” | Collector-emitter Saturation Ic=1A Ig =0.1 A 0.7 1 Vv
Voltage
Vge * Base-emitter Voltage lc =0.1A Vee =1V 1 \
lc=05A Vee =1V 0.75 1.5 Vv
lc=1A Vee =1V 1.3 2 Vv
hee * DC Current Gain lc =0.1 mA Vee =1V
Gr. 6 10 28
Gr. 10 15 40
Gr. 16 25 90
lc =100 mA Vee =1V
Gr. 6 40 63 100
Gr. 10 63 100 160
Gr. 16 100 160 250
Ic =500 mA Vece =1V
Gr. 6 15 25
Gr. 10 25 40
Gr. 16 35 60
lc=1A Vee =1V
Gr. 6 15
Gr. 10 20
Gr. 16 30
fr Transition Frequency Ic =50 mA Vce =10V
f =20 MHz 50 MHz
Ceso Emitter-base Capacitance lc =0 Veg =05V
f=1MHz 80 pF
* Pulsed : pulse duration = 300us, duty cycle = 1%.
** See test circuit.
2/4 L3y SGS-THOMSON
Y/ aicrom ECTRONICS
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BSX45-BSX46

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit r
Ccso Collector-base Capacitance | lIg =0 Veg =10V
f=1MHz
for BSX45 25 pF
for BSX46 20 pF |
NF Noise Figure Ic =100 pA Vece =10V dB :
Rg =1kQ f=1kHz 35
ton ** Turn—on Time Ilc =100 mA Vee =20V
lg1 =5 mA 200 ns
tost ™~ Turn—off Time Ic =100 mA Voe =20V
lg1 =—1lg2 =5 mA 850 ns |
* Pulsed : pulse duration = 300us, duty cycle = 1%. !
** See test circuit.
Safe operating areas Collector-emitter Saturation Voltage.
G-1868 6-1869
e, Fromax ~Nok Veean [ T Il
L B NN T w ] Il
) o NN e =10 B
\I\ 0ms
DoC \\ R 3
* ¥ REPETITIVE PULSE 02
DUTY CYCLE=1% §\
o Nics
N i
’ 0.5 ——
‘ Tcase’ po°C
rj
- AL
baris | ~ it
102 0
2 4 13 L] 2 4 & & 2 4 6 B8 2 4 6 8 2 4 68
1 10 VCE(V) 1 10 102 Ic(mA)
Base-emitter Saturation Voltage. DC Current Gain.
6-1870/1 G-1871/1
Yeetom [ | 1 hee R
) i [
Veg=1Y ) il RE
A ‘1.::t 1 -
i
1 fHH 200 i
yd % N |
et 1 ) ‘
! N
| AL\ ‘
TN N\ ‘
05 100 o |
~\L\‘ A\ ‘
I |
0 0 i it
z 4 6 8 2 4 6 8 2 4 68 4 68 2 d b8
1 10 10? lc(mA) 102 lc(mA)
[Ny SGS-THOMSON S/4
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BSX45-BSX46

Transition Frequency.

6-1872
r m [
(MHz) pamn il i
)4 N ;
Vee=1oY | [ 4 g
|
?
50 / ! i
0 4 6 8
1 0 10? lc(mA)
Test circuit for ton, toff.
-5V (V)
D +2 ~
()+20V (V\‘(‘ )
[jl KL 200 N
1K )
+11V—
' | Vi Vo
0 50 N1 BAY63
O- O
S-4623 J—
PULSE GENERATOR : TO OSCILLOSCOPE :
t,>10us t<15ns
tr<15ns Zin = 100 KQ
<15ns
Zs= 50Q
4/4
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5; SGS-THOMSON

MICROELECTRONICS

BSX88A

HIGH FREQUENCY, HIGH SPEED

DESCRIPTION

The BSX88A is a silicon planar epitaxial NPN tran-
sistor specially designed as high speed saturated
logic switch. It features 20 Volt. Vceo, low saturation
voltage and fast switching times from 10 to 300mA.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5- 6BYY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg = 0) 40 \
Veceo Collector-emitter Voltage (lg =0) 20 Y
Veso Emitter-base Voltage (Ic = 0) 55 \
Ic Collector Current 500 mA
Ptot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease <25 °C 1.2 W
Tstg, Tj | Storage and Junction Temperature - 55 to 200 °C
November 1988 1/4
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BSX88A

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 145 °C/W

Rih j-amb Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Vee =20 V 0.3 LA
(Ves =0)
VRr)cso | Collector-base Breakdown lc =100 pA 40 \'
Voltage (Ig =0)
VsRreBo | Emitter-base Breakdown lg =100 YA 5.5 Vv
Voltage (I¢c =0)
VRr)ceo® | Collector-emitter Breakdown | Ic = 10 mA 20 \
Voltage (I =0)
Vcesany® | Collector-emitter Saturation lc =10 mA Ig =1 mA 0.18 \'
Voltage Ic =100 mA Ig =10 mA 0.39 \
VBE(saty* | Base-emitter Saturation Ilc =10 mA Ig =1 mA 0.72 0.77 0.8 Y
Voltage Ic =100 mA Ig =10 mA 1.2 \'
hee* DC Current Gain lc =0.5 mA Vee =1V 15 30
lc =10 mA Vee=1V 30 50
Ic =100 mA Vee =1V 35 55
hte High Frequency Current lc = 30 mA Vece =10V 35 58
Gain (f = 100 MHz)
Ccso Collector-base Capacitance | lg =0 Veg =05V 3 5 pF
f=1MHz
Ceso Emitter-base Capacitance Ic =0 Veg =05V 7 8 pF
f=1MHz
ts ** Change Storage Time Ic =lgy =lga=10 mA 20 ns
Constant
ton** Turn-on Time lc =10 mA Igy =3 mA 30 ns
Vge =—2 V
tofs* ™ Turn-off Time lc =10 mA Ig1 =3 mA 70 ns
Vge=—2V

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

DC Pulse Current Gain vs. Collector Current. Collector Saturation Voltage vs. Collector Current.
G-4513

heg T 6-4509

Veg=5V /J‘/ N VCE(sat)) Ie- ’0;9

125°C Volt

80 ] /

,// \\ 0.6 /
o N /

4
L Feec NN /
0.4 fosame
//
%0 N 125°, //
N / g
Lssec | ([ 25 L
20 1] ™~ 0.2 -
J“ =TT 155°C
0 m o 2 3 &
1 10 100 lc (mA) 10 100 lc(mA)
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BSX88A

Base Saturation Voltage vs. Collector Current. High Frequency Current Gain vs. Collector Current.
G-4510 h l I G-4511
VBE(sat) T fe !
You lec=101g 4 To100MAz 1]
'// . Veg= 10V
12 7 Q\
=55 C Neg =5V
; zs/c: // Y, 'ce
1 /|
o L /”]/J,:r / . /,/
" L~17125°C
L P
0.6 P
0.4 2
0.2
0 2 4 4 0
10 100 Ic(ma) 1 10 Ic(ma)
Input and Output Capacitance vs. Reverse Bias Switching Times vs. Collector Current.
Voltage.
G-4512 G-4508
< ' ¥ t 1¢0lg, = 1015,
(pF) lg=lg=0 (ns) L Ivie=3v
8 24 \
N i
NN CEBO)
6 18 I\ y.
NG \ A\ tr// !
N \:. //
4 12
T~ Ccro NUIN L L tg
- g J \\
2 6 TN NN N
N t
tg N NN
[T
0 \ 0
0.1 1 Vp(v) 1 5 10 50 100 Ic(ma)
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BSX88A

TEST CIRCUITS

Test circuit for ton, tofr.

FROM
Mercury Kelay Fulse
Generator or equivalent
(Source impedance= 501N}
Viy Rise Time <1nsec.

TO
Lumatron Sampling
Oscilloscope or
equivalent

PULSE GENERATOR

YN tp<1ns

SOURCE" IMPEDANCE =504
PW = 300ns

0C<2%

+ 2|Vdcl lﬁ\ld\c_—
— \"] V, =3Vvdc 10% v
ton 0 +"10% Vin ?‘3 CS TN IN Yors
VBB=<LVdc o - ' J /_90'1- VBB=H7Vdc
Vin=-21Vp-p 90°% — ! vour VinT20Vep
ton LHOUT S- 4613 — gl
Test circuit for ts.
A
0.1 uF v
890 N 1k Vourt
Vin© OwF ' o

TO OSCILLOSCOPE
Z)y=500
< ns

+6v 10% Pulse waveform
o at point ‘A
-4V

10'1.: Your

Ts

-~

4/4
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SGS-THOMSON
MICROELEGTRONICS

BSX93

HIGH-FREQUENCY SATURATED SWITCH

DESCRIPTION

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

plications.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- bHY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg = 0) 40 \
VGces Collector-emitter Voltage (Vge = 0) 40 \%
Vceo Collector-emitter Voltage (Ig = 0) 15 \%
Veso Emitter-base Voltage (Ic =0) 5 \
Ic Collector Current 150 mA
lem Collector Peak Current (t = 10 us) 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease < 25 °C 1 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
December 1988 1/4
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BSX93

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 175 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =20V 0.2 uA
(lg =0) Ve =20 V Tamb = 150 °C 70 uA
V@er)cso | Collector-base Breakdown lc =10 uA 40 Y,
Voltage (Ig =0)
Vryces” | Collector-emitter Breakdown | lc =10 uA 40 Vv
Voltage (Vge =0)
Vriceo”® | Collector-emitter Breakdown | Ic =10 mA 15 \
Voltage (Ig = 0)
V(sr)eso | Collector-emitter Breakdown | lg = 10 nA 5 \
Voltage (Ic = 0)
Vcesat)® | Collector-emitter Saturation | Ic =10 mA Ig=1mA 0.15 0.2 Vv
Voltage
Vee* Base-emitter Voltage Ic =10 mA Vee =1V 0.7 \
VBE(sat)® | Base-emitter Saturation lc =10 mA Ig =1 mA 0.72 0.75 0.85 Y
Voltage
heg* DC Current Gain lc =10 mA Vee =1V 40 80 120
lc =100 mA Vee =1V 20 70
Ilc =10 mA Vee =1V
Tamp =— 55 °C 20 40
fr Transition Frequency lc =10 mA Vce =10V
f =100 MHz 400 650 MHz
Ceso Emitter-base Capacitance lc =0 Veg =05V
f=1MHz 38 6 pF
CcBo Collector-base Capacitance le =0 Veg =5V
f=1MHz 25 4 pF
tg Storage Time lc =10 mA Ve =10V
Ig1 =—lg2 =10 mA 6 13 ns
ton** Turn-on Time lc =10 mA Vec =3V
gy =3 mA 9 12 ns
top** Turn-off Time lc =10 mA Veec =3V
Ig1 =3 mA lg2 =— 1.5 mA 13 18 ns
* Pulsed : pulse duration = 300 us, duty cycle =1 %
** See test circuit.
24 SGS-THOMSON
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BSX93

DC Current Gain. Collector-emitter Saturation Voltage.
ree[ T i Veesan[ T T h
Tveg=1v Wy | fie=101
|
120 T Tampzizs e 1 LP h
N 0s ,l
100 |
I v
i [l252c
80 ihf’ i I |
i p ) i
60 : ul k]
A it 4
AT | Fesec | I az RN i
0 st q N
-t i \\. N~
= il ;
I 1 t
o I » ol LU
1072 107 1 10 102 I¢(mA) 107! 1

Base-emitter Saturation Voltage.

Emitter-base and

Collector-base Capacitances.

" T | ¢ il
‘BE(sat) |
[\ Ic=10 lé (F)
%
12 i 5
it v.
i ~ L
1 o > 4 Xgso Ic=0
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0 i L 1 | ’ P
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High Frequency Current Gain. Switching Characteristics.
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BSX93

TEST CIRCUIT

Test Circuit for ton, toff.

0. uF

}—ovour

2200

YING,
500
PULSE GENERATOR TO 0SCILLOSCOPE
Vint, < 1ns INPUT IMPEDANCE = 50 01
SOURCE IMPEDANCE =500 < ies
PW = 300ns
DC<2%
Vgg=-3V Vgg=+12V
Vi = +15Y V=15V
0 o
Vin 4 -I—v‘" 10%
o - 10% __:
— =
Vourt 1"0u1
90%% 90%
ton — tott

4/4
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Lvy SGS-THOMSO BSY53
/4 Mﬂ@ﬁ@@&@@m@mn@ug BSY54

GENERAL PURPOSE AMPLIFIERS

DESCRIPTION

The BSY53 and BSY54 are silicon planar epitaxial
NPN transistors in Jedec TO-39 metal case, inten-
ded for use in general purpose amplifiers.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5- 6847 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 75 Vv
Vceo Collector-emitter Voltage (Ig = 0) 30 \
Vego Emitter-base Voltage (Ig =0) 7 \
Ic Collector Current 750 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.8 mwW
at Tease < 25 °C 3 mW
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
November 1988 1/3




BSY53-BSY54

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 58 °C/W
Ritnj-amb | Thermal Resistance Junction-ambient Max 220 °C/W
ELECTRICAL CHARACTERISTICS (Tamp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcBo Collector Cutoff Veg =60V 10 nA
Current (lg =0) Vee =60 V Tamb = 150 °C 10 uA
leBo Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
VcE (sat)* | Collector-emitter lc =150 mA Ig =15 mA 0.15 0.6 \%
Saturation Voltage lc =500 mA Ig =50 mA 0.5 1.2 \%
VBE (sat) * | Base-emitter _ _
Saturation Voltage Ic =150 mA Ig =15 mA 0.95 1.2 Vv
heg* DC Current Gain for BSY53
lc =0.1 mA Vee =10V 20 40
lc =1 mA Vece =10V 50
Ic =10 mA Vee =10V 35 65
Ic =150 mA Vee =10V 40 120
lc =500 MA  Vce =10V 20 35
for BSY54
Ic =0.01 mA Vee =10V 20 55
lc =0.1 mA Vee =10V 35 80
lc =1 mA Vece =10V 100
Ilc =10 mA Vee =10V 75 135
Ic =150 mA Vee =10V 100 300
Ic =500 MA  Vce =10V 40 60
fr Transition Frequency Ic =50 mA _
f = 50 MHz Vee =10V 100 MHz
Ccso Collector-base Capacitance | lIg =0 _
f21 MHz Veg =10V 10 pF
Cego Emitter-base Capacitance Ilc =0 _
f =1 MHz Veg =05V 23 pF
NF Noise Figure Ilc =0.3 mA
Rg = 1.5 kQ Vee =10V 3 8 dB
f =30 Hz to 15kHz
hie Small Signal Current Gain le =1 mA Vece =10V
7 Kz for BSY53 30 150
B for BSY54 50 250
hie Input Impedance _ Vee =10V
:C_; 1KI[|"ZA for BSY53 08 45 kQ
N for BSY54 1.6 9 kQ
hre Reverse Voltage Ratio lc =1 mA Vee =10V 3X10°4
f=1kHz
hoe Output Impedance le =1 mA Vee =10V
f°=‘1 KHz for BSY53 35 10 us
for BSY54 45 12.5 us
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
28 LSy SGS-THOMSON
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BSY53-BSY54

DC Normalized Current Gain (for BSY53 only).

G- 32091
heg T N EERNE '
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Collector-emitter Saturation Voltage.
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DC Normalized Current Gain (for BSY54 only).
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Power Rating Chart.
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Lvs SGS-THOMSON BSY55
Y icRoELECTRONIGS BSY56

GENERAL PURPOSE AMPLIFIERS

DESCRIPTION

The BSY55 and BSY56 are silicon planar epitaxial
NPN transistors in Jedec TO-39 metal case, inten-
ded for use in high performance amplifier, oscillator
and switching circuits.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S bBY7/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) 120 \Y
Vceo Collector-emitter Voltage (lg = 0) 80 \
VeBo Emitter-base Voltage (Ic = 0) 7 Vv
lc Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.8 w
at Tcase < 25 °C 3 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
November 1988 1/3
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BSY55-BSY56

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 58 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 220 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Veg =90 V 10 nA
Current (lg = 0) Veg =90 V Tamp = 150 °C 10 uA
lego Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
Vce (sat)* | Collector-emitter _ _
Saturation Voltage lc =150 mA Ig =15 mA 0.2 0.6 \
Vge (sat)* | Base-emitter _ _
Saturation Voltage lc =150 mA ls =15mA ! 13 v
hee* DC Current Gain for BSY55
lc =0.1 mA Veg =10V 20 50
lc =1mA Vee =10V 60
Ilc =10 mA Vee =10V 35 65
lc =150 mA Vee =10V 40 120
lc =500 mA Vce =10V 20
for BSY56
lc =0.1 mA Vee =10V 35 100
Ilc =1 mA Vee =10V 125
lc =10 mA Vee =10V 75 180
lc =150 mA Vee =10V 100 300
lc =500 mA Vee =10V 35
fr Transition Frequency lc =50 mA _
f = 50 MHz Vee =10V 100 MHz
Ccso Collector-base Capacitance | Ig =0 _
f=1 MHz Veg =10V 10 pF
Ceso Emitter-base Capacitance lc =0 _
f21 MHz Veg =05V 23 pF
NF Noise Figure Ic =0.3 mA
Rg = 1.5 kQ Vee =10V 6 dB
f =30 Hz to 15kHz
hte Small Signal Current Gain lc =1 mA Veg =10V
f=1kHz for BSY55 30 150
for BSY56 60 250
hie Input Impedance lc=1mA Vee =10V
f=1kHz for BSY55 0.8 5 kQ
for BSY56 1.6 9 kQ
hre Reverse Voltage Ratio Ilc =1 mA _ _4
fe1 KHz Vee =10V 3X10
hoe Output Admittance Ic =1mA Vg =10V
f=1kHz for BSY55 2 7 us
for BSY56 3 10 uS
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
23 (37 SGS-THOMSON
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BSY55-BSY56

DC Normalized Current Gain (for BSY55 only). DC Normalized Current Gain (for BSY56 only).
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{vy SGS-THOMSON
Y/ suicRoELECTRONIGS 2N708

HIGH-SPEED SATURATED SWITCH

DESCRIPTION

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

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- oY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) 40 V
Vceo Collector-emitter Voltage (Ig = 0) 15 \
Vegso Emitter—base Voltage (lc = 0) . 5 \
o Collector Current 200 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 w
Tstg, Tg Storage and Junction Temperature — 65 to 200 °C
October 1988 1/2
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2N708

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 146 °C/W
Rithj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m;, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =20V 25 nA
(le =0) Veg =20V Tamp =150 °C 15 UA
VieRricso | Collector-base Breakdown Ilc =100 pA 40 \Y
Voltage
(le =0)
Vir)ceo™ | Collector—emitter Breakdown | Ic =10 mA 15 \Y
Voltage
(ls =0)
Virieso | Emitter-base Breakdown le =10 YA 5 \Y
Voltage
(Ic =0)
leso Emitter Cutoff Current Veg =4V 100 nA
(Ilc =0)
Vcesaty” | Collector—emitter Saturation | Ic =10 mA Ig =1 mA 0.4 \
Voltage
VeEesat)” | Base—emitter Saturation Ilc =10 mA Ig =1 mA 0.9 Vv
Voltage
heg* DC Current Gain lc =05 mA Vee =1V 15 -
lc =10 mA Vee =1V 30 120 -
Tamb =— 55 °C
lc =10 mA Vee =1V 15 -
hte High Frequency Current lc =10 mA Vee =10V 3 -
Gain f =100 MHz
Ccgo Collector-base Capacitance | Ig =0 Veg =10V 6 pF
f=1MHz
ts Storage Time lc =10 mA Ve =10V 25 ns
|B1 =—|BZ =10 mA
ton Turn—on Time lc =10 mA Vec =10V 40 ns
Ig1 =3 mA
tott Turn—off Time lc =10 mA Vec =10V 75 ns
IB1=3mA I52=—1mA
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/2
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SGS-THOMSON
MICROELECTRONICS

2N718A
2N956

AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N718A and 2N956 are silicon planar epitaxial
NPN transistors in Jedec TO-18 metal case, inten-
ded for high-speed switching and amplifier applica-

tions.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bHY7 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vcso Collector-base Voltage (Ig = 0) 75 Vv
VcER Collector—emitter Voltage (Rge < 10 Q) 50 \
Veso Emitter—base Voltage (I¢ = 0) 7 \
Ic Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.5 w
at Tcase <25 °C 1.8 w
Tstg, T; | Storage and Junction Temperature — 65 to 200 °C
October 1988 13

269



2N718A-2N956

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 97 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 350 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
leso Collector Cutoff Current Vecg =60V 10 nA
(le =0) Vecg =60 V Tamp = 150 °C 10 A
leso Emitter Cutoff Current Veg =5V
(Ilc =0) for 2N718A 10 nA
for 2N956 5 nA
Viricso | Collector-base Breakdown Ic =100 pA 75 )
Voltage
(e =0)
VeRycer” | Collector—emitter Breakdown | Ic = 10 mA 50 Vv
Voltage
(Ree £ 10 Q)
Vsrjeso | Emitter-base Breakdown le =100 pA 7 \
Voltage
(Ic =0)
Vcesat)* | Collector—emitter Saturation | Ic =150 mA lg =15 mA 0.24 15 \'
Voltage
VBe(sat)® | Base—emitter Saturation lc =150 mA Ig =156 mA 1 1.3 \
Voltage
heg* DC Current Gain for 2N718A -
lc =0.1 mA Vece =10V 20 -
lc =10 mA Vece =10V 35 -
Ic =150 mA Vee =10V 40 120 -
Ic =500 mA Vece =10V 20
Ic =10 mA Vece =10V
Tamp =—55°C 20 -
for 2N956
lc =0.01 mA Vece =10V 20 -
lc =0.1 mA Vee =10V 35 -

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

2/3
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2N718A-2N956

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hee* DC Current Gain for 2N956 -
IC=10mA VCE=1OV 75 -
lc =150 mA Vee =10V 100 300 -
Ic =500 mA Vee =10V 40
lc =10 mA Vee =10V
Tamb =— 55 °C 35 _
hte Small Signal Current Gain for 2N718A
lc =1 mA Vee =5V 30 150 -
lc =5 mA Vee =10V 35 150 -
for 2N956
Ilc =1 mA Vce =5V 50 300 -
lc =5 mA Vee =10V 70 300 -
fr Transition Frequency lc =50 mA Vee =10V
f =20 MHz
for 2N718A 60 MHz
for 2N956 70 MHz
Ceso Emitter-base Capacitance Ic =0 Vegg =05V
f=1MHz 80 pF
Ccso Collector-base Capacitance | Ig =0 Veg =10V
f =1 MHz 25 pF
NF Noise Figure Ic =300 pA Vee =10V
f=1kHz
for 2N718A 12 dB
for 2N956 8 dB
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
Ly7 SGS-THOMSON 33
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2N720A

HIGH VOLTAGE GENERAL PURPOSE

DESCRIPTION

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

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S5~ bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (Ig = 0) 120 \
Vceo Collector—emitter Voltage (Ig = 0) 80 \
Veso Emitter—base Voltage (I¢c = 0) 7 \Y
Ic Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.5 W
at Tcase < 25 °C 1.8 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 1/2
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2N720A

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 97.2 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 350 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =90 V 10 nA
(le =0)
Virjceo | Collector-base Breakdown Ic =100 pA 120 \Y
Voltage
(le =0)
V@Rryceo™ | Collector—emitter Breakdown | Ic = 30 mA 80 \
Voltage
(lg =0)
Visrjeso | Emitter—base Breakdown Ig =100 pA 7 \Y
Voltage
(le =0)
leso Emitter Cuttoff Current Veg =5V 10 nA
(le =0)
Vcesay)® | Collector—emitter Saturation | Ic =50 mA Ig =5 mA 1.2 \Y
Voltage Ic =150 mA Ig =15 mA 5 Vv
Vee(sat)* | Base-emitter Saturation Ic =50 mA Ig =5 mA 0.9 \
Voltage lc =150 mA Ig =15 mA 1.3 \'
heg* DC Current Gain Ic =100 pA Vee =10V 20 -
Ic =10 mA Veeg =10V 35 -
Ic =150 mA Vee =10V 40 120 -
hte High Frequency Current lc =50 mA Veg =10V 25 -
Gain f =20 MHz
Ccso Collector-base Capacitance | lg =0 Veg =10V 15 pF
f=1MHz
Ceso Emitter-base Capacitance Ic =0 Veg =05V 85 pF
f=1MHz
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
22 L3y SGS-THOMSON
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2N914

SATURATED LOGIC SWITCH AND VHF AMPLIFIER

DESCRIPTION

The 2N914 is a silicon planar epitaxial NPN transis-
tor in Jedec TO-18 metal case. It is primarily a uni-
versal switch but it is also an excellent high speed,
high gain logic and memory driver at collector cur-
rents up to 500 mA.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bby/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg = 0) 40 \
Vcer Collector-emitter Voltage (Rge < 10 Q) 20 \%
Vceo Collector—emitter Voltage (Ig =0) 15 Y
Vego Emitter—base Voltage (I¢c = 0) 5 \
le Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease <25 °C 1.2 w
at Tcase < 100 °C 0.68 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

January 1989
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2N914

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 146 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Veg =20V 25 nA
(le =0) Veg =20V Tamb =150 °C 15 uA
lcex Collector Cutoff Current Vee =20 V Tamp =125 °C 10 HA
(Ve =—0.25 V)
lesBo Emitter Cutoff Current Veg =4V 100 nA
(lc =0)
VRr)cso | Collector-base Breakdown lc=1pA 40 \Y
Voltage
(le =0)
Vir)ces | Collector—emitter Breakdown | Ic =10 mA 20 \
Voltage
(Rge <10 Q)
Ver)ceo® | Collector—emitter Breakdown | Ic =30 mA 15 \%
Voltage
(5 =0)
V@eRr)EBo | Emitter-base Breakdown lg =10 pA 5 \
Voltage (Ic =0)
Vceany® | Collector—emitter Saturation | I =20 mA Ig =2 mA 0.2 0.25 \
Voltage Ic =200 mA Ig =20 mA 0.4 0.7 \
Veesat)* | Base—emitter Saturation lc =10 mA Ig =1 mA 0.7 0.74 0.8 \
Voltage
hee* DC Current Gain lc =10 mA Vee =1V 30 55 120 -
lc =500 mA Vee =5V 10 17 -
lc =10 mA Veeg =1V
Tamb =— 55 °C 12 28 -
fr Transition Frequency lc =20 mA Vee =10V
f =100 MHz 300 370 MHz
Ceso Emitter—base Capacitance lc =0 Veg =05V
f=1MHz 9 pF
Cco Collector-base Capacitance | Ig =0 Veg =10V
f=1MHz 4.5 6 pF
ts Storage Time lc =20 mA Veec =5V
Igy =—Ig2=20 mA 13 20 ns
ton Turn—on Time Ic =200 mA Vec =5V
lg1 =40 mA 25 40 ns
tott Turn—off Time lc =200 mA Vee =5V
lgy =40 mA lg2 =—20 mA 25 40 ns
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/3
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2N914

DC Current Gain.
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HIGH-FREQUENCY OSCILLATORS AND AMPLIFIERS

DESCRIPTION

The 2N918 is a silicon planar epitaxial NPN transis-
tors in Jedec TO-72 metal case. It is designed for
low-noise VHF amplifiers, oscillators up to 1 GHz,
non-neutralized IF amplifiers and non-saturating cir-
cuits with rise and fall times of less than 2.5 ns.

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- byy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 30 \
Vceo Collector-emitter Voltage (lg = 0) 15 \
Veso Emitter-base Voltage (Ic = 0) 3 \%
lc Collector Current 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 200 mW
at Tcase < 25 °C 300 mwW
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/4
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2N918

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 584 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 875 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current Veg =15V 10 nA
(lE = 0) VCB =15V Tamb =150 °C 1 uA
Visriceo | Collector-base Breakdown lc =1pA 30 Y
Voltage
(le = 0)
Vceosus) | Collector—emitter Sustaining Ilc =3mA 15 \Y
Voltage
(Is = 0)
V(BR)EBO Emitter-base Breakdown le = 10 pA 3 \
Voltage
(Ic =0)
VecE(sat) Collector—emitter Saturation Ilc =10 mA lg=1mA 0.4 \
Voltage
VBE(sat) Base—emitter Saturation Ilc =10 mA Ig =1mA 1 Vv
Voltage
hee DC Current Gain Ilc =3 mA Veeg=1V 20 50 —
fr Transition Frequency Ic =4 mA
f =100 MHz Vee =10V 600 900 MHz
Ceso Emitter-base Capacitance Ic =0 Veg =05V 2 pF
f=1MHz
Ccso Collector-base Capacitance | Iz =0 f=1MHz
Vee =0 1.8 3 pF
Veg =10V 1 1.7 pF
NF Noise Figure Ic =1mA Vee=6V
Rg = 400 Q f= 60 MHz 6 dB
Gpe Power Gain Rg =50 Q f =200 MHz
Ilc =6 mA Vee =12V 15 21 dB
Po* Output Power lc =12 mA Veg =10V 30 40 mW
f = 500 MHz
n Collector Efficiency Ilc =12 mA Veg =10V
f = 500 MHz 25 %
* See test circuit.
2/4
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2N918

DC Current Gain.
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2N918

Input Admittance vs. Frequency.
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2N930

LOW-LEVEL, LOW-NOISE AMPLIFIERS

DESCRIPTION

The 2N930 is a silicon planar epitaxial NPN
transistor in Jedec TO-18 metal case, designed for
use in high performance, low-level, low-noise am-
plifier applications.

TO-18

" INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- byy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (I = 0) 45 Vv
Vceo Collector-emitter Voltage (Ig. = 0) 45 \Y
Veso Emitter—base Voltage (Ic = 0) 5 \%
Ic Collector Current 30 mA
Piot Total Power Dissipation at Tomp =25 °C 0.3 w
at Tease =25 °C 0.6 i
Tstg, Tj Storage and Junction Temperature — 55 to 200 °C
October 1988 12
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2N930

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 292 °C/W
Rih j-amb | Thermal Resistance Junction-ambient Max 583 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Ve =45V 10 nA
(le =0)
Ices Collector Cutoff Current Vee =45V 10 nA
(Ve = 0) Vee =45V Tamp =150 °C 10 uA
lceo Collector Cutoff Current Vce =5V 2 nA
(ls =0)
leso Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
V(srjceo® | Collector—emitter Breakdown | Ic = 10 mA 45 \
Voltage
(Is =0)
VisRrieBo | Emitter—base Breakdown le =10 nA 5 Vv
Voltage
(Ic =0)
Vce(saty” | Collector-emitter Sustaining | Ic =10 mA Ig =0.5mA 1 \Y
Voltage
Vge* Base—emitter Voltage lc =10 mA Ig =0.5 mA 0.6 1 \Y
hee* DC Current Gain Ilc =10 pA Vee =5V 100 300 -
Ic =0.5 mA Vece =5V 150 -
lc =10 mA Vce =5V 600 -
lc =10 pA Vece =5V
Tamp =— 55 °C 20 -
hte Small Signal Current Gain Ilc=1mA Vee =5V
f=1kHz 150 600 -
fr Transition Frequency lc =0.5 mA Vece =5V
f =30 MHz 30 MHz
Ccso Collector-base Capacitance | Ig =0 Veg =5V
f=1MHz 8 pF
NF Noise Figure Ilc =10 pA Vee =5V
f=1kHz Ry =10 kQ 3 dB

* Pulsed : pulse duration = 300 us, duty cycle = 1%
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2N1613
2N1711

SWITCHES AND UNIVERSAL AMPLIFIERS

DESCRIPTION

The 2N1613 and 2N1711 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 2N1711

is also used to advantage in amplifiers

where low noise is an important factor.

&= Products approved to CECC 50002-104 avai-
lable on request.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- bBY7 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (lg = 0) 75 \
VGER Collector-emitter Voltage (Rge < 10 Q) 50 Vv
VeBO Emitter-base Voltage (I¢c = 0) 7 Vv
Ic Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.8 w
at Tease <25 °C 3 w
at Tcase < 100 °C 1.7 w
Tstg, T; | Storage and Junction Temperature — 65 to 200 °C
January 1989 1/3
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2N1613-2N1711

THERMAL DATA

Rith j-case | Thermal Resistance Junction-case Max 58 °C/W
Rinhj-amb | Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Ve =60V 10 nA
(g =0) Ves =60 V Tamp =150 °C 10 uA
leBo Emitter Cutoff Current Veg =5 V for 2N1613 10 nA
(Ic =0) EB = for 2N1711 5 nA
VRr)cso | Collector-base Breakdown lo =0.1 mA 75 v
Voltage
ViRr)cer”™ | Collector-emitter
. Breakdown Voltage lc =10 mA 50 \Y
(Ree €10 Q)
VRr)eso | Emitter-base Breakdown _
Voltage (I = 0) Ie =0.1 mA 7 \Y
Vce (san)* | Collector-emitter _ _
Saturation Voltage Ilc =150 mA Ig =15 mA 05 15 Vv
VBE (sat) Base-emitter Saturation lo = 150 mA Is =15 mA 0.95 13 v
Voltage
hee* DC Current Gain for 2N1613
lc =0.01 mA Vee =10V 35
Ic =0.1 mA Vee =10V 20 50
Ilc =10 mA Vee =10V 35 80
Ic =150 mA Vee =10V 40 80 120
Ic =500 mA Vee =10V 20 55
lc =10 mA Vece =10V
Tamp =—55 °C 20 35
hee* DC Current Gain for 2N1711
lc =0.01 mA Vece =10V 20 60
Ic =0.1 mA Vece =10V 35 80
Ic =10 mA Vee =10V 130
lc =150 mA Vee =10V 130 300
lc =500 mA Vee =10V 75
lc =10 mA VCE=10V
Tamp =55 °C 65
hie Small Signal Current Gain| for 2N1613
Ilc =1 mA Vee =10V
f=1kHz 30 70 150
for 2N1711
lc =1 mA Vee =10V
f=1kHz 70 135 300
ft Transition Frequency lc =50 mA Vee =10V
f =20 MHz for 2N1613 60 80 MHz
for 2N1711 70 100 MHz
Ceso Emitter-base Capacitance | Ic =0 Veg =05V 50 80 oF
=1 MHz
Ccso Collector-base le =0 _
Capacitance f=1MHz Ves =10V 18 25 PF
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
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2N1613-2N1711

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
NF Noise Figure lc =03 mA Ve =10V
Ry =510 Q f=1kHz
for 2N1613 6 12 dB
for 2N1711 3.5 8 dB
hie Input Impedance Ilc =1 mA Vee =5V
f=1KHz for 2N1613 2.2 kQ
for 2N1711 4.4 kQ
hre Reverse Voltage Ratio Ilc =1mA Vee =5V
f=1kHz for 2N1613 3.6x107*
for 2N1711 7.3x107
hoe Output Admittance Ic =1 mA Vee =5V
f=1kHz for 2N1613 12.5 us
for 2N1711 23.8 us
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
(37 SGS-THOMSON 353
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{vy SGS-THOMSON
/4 msﬂn@%@ﬁm@m@muc@g 2N1893

GENERAL PURPOSE HIGH-VOLTAGE TYPE

DESCRIPTION

The 2N1893 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-39 metal case, designed for use
in high-performance amplifier, oscillator and swit-
ching circuits.

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

€= Products approved to CECC 50002-104 avai-
lable on request.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- 6¥Y/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (I = 0) 120 \
VceRr Collector-emitter Voltage (Rge < 10 Q) 100 \
Vceo Collector-emitter Voltage (Ig = 0) 80 \Y
VEBO Emitter-base Voltage (I¢ = 0) 7 \
Ic Collector Current 0.5 A
Piot Total Power Dissipation at Tamp < 25 °C 0.8 w
at Tcase <25 °C 3 w
at Tcase < 100 °C 1.7 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 13

289



2N1893

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 58 °C/W
Rihj-amb | Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Ve =90 V 10 nA
(lg =0) Veg =90 V Tamb =150 °C 15 pA
lego Emitter Cutoff Current Veg =5V 10 nA
(Ic =0)
V(sr) ceo | Collector-base Breakdown B
Voltage (I = 0) lc =100 pA 120 "
V@eRrycer” | Collector-emitter Breakdown _
Voltage (Rge < 10 Q) lc =10 mA 100 v
Vieryceo | Collector-emitter Breakdown _
Voltage (Is = 0) lc =10 mA 80 %
Vir)eso | Emitter-base Breakdown _
Voltage (I¢ = 0) le =100 uA / v
VcE sa)* | Collector-emitter Saturation Ic =50 mA Ig =5 mA 1.2 \
Voltage lc =150 mA Ig =15 mA 5 \
VBE (sat) * | Base-emitter Saturation lc =50 mA Ig =5 mA 0.82 0.9 \%
Voltage lc =150 mA Ig =15 mA 0.96 1.3 \
hee* DC Current Gain Ilc =0.1 mA Vee =10V 20 50
lc =10 mA Vee =10V 35 80
lc =150 mA Vee =10V 40 80 120
Ilc =10 mA Vee =10V
Tamb =— 55 °C 20 40
hte Small Signal Current Gain Ic =1 mA Veg =5V
f=1kHz 30 70 150
lc =5 mA Vee =10V
f=1kHz 45 85
fr Transition Frequency Ic =50 mA _
f = 20 MHz Vee =10V 50 70 MHz
Ceso Emitter-base Capacitance Ic =0 _
=1 MHz VEg =05V 55 85 pF
CcBo Collector-base Capacitance | Ig =0 _
f21 MHz Veg =10V 13 15 pF
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
28 L3y SGS-THOMSON
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2N1893

DC Current Gain.
h T -
T TO T
Veg = 10V H
160 0 f l' rﬂ}

100 Ic(mA)

&7

High-frequency Current Gain.
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T 7
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Y/ uicRoELECTRONICS 2N2102

GENERAL PURPOSE AMPLIFIER AND SWITCH

DESCRIPTION

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

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S5- bBY7/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (g = 0) 120 \
Vceo Collector-emitter Voltage (Ig = 0) 65 Vv
VceRr Collector-emitter Voltage (Rge < 10 Q) 80 \
Vego Emitter-base Voltage (Ic = 0) 7 \
I Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 1 w
at Tcase < 25 °C 5 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/2
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2N2102

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 35 °C/W
Rih j-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T,mp, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Vcg =60V 2 nA
(lg =0) Veg =60V Tamb =150 °C 2 uA
leso Emitter Cutoff Current Veg =5V 5 nA
(Ic =0)
V(sr)ceo | Collector-base Breakdown _
Voltage (I¢ = 0) Ic =100 pA 120 \
Vceo (sus)*| Collector-emitter Sustaining _
Voltage (Is = 0) Ic =30 mA 65 \
Vce (saty* | Collector-emitter Saturation lo = 150 mA Is =15 mA 05 Vv
Voltage
VBE (sat)” | Base-emitter Saturation Ic = 150 mA Is =15 mA 11 v
Voltage
hee* DC Current Gain Ic =10 pA Vece =10V 10
Ic =100 pA Vee =10V 20
Ic =10 mA Vee =10V 35
Ic =150 mA Vee =10V 40 120
lc =500mA  Vge =10V 25
lc=1A Vee =10V 10
hte High Frequency Current lc =50 mA _
Gain f-20MHz  VeE=10V 6
NF Noise Figure lc =300 uA Vee =10V
BW =1 Hz f=1KHz 8 dB
Rg =510 Q
Ccso Collector-base Capacitance le =0 _
f =1 MHz Veg =10V 15 pF
Ceso Emitter-base Capacitance lc =0 _
21 MHz Veg =05V 80 pF
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
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2N2218-2N2219
2N2221-2N2222

HIGH-SPEED SWITCHE

S

DESCRIPTION

The 2N2218, 2N2219, 2N2221 and 2N2222 are si-
licon planar epitaxial NPN transistors in Jedec
TO-39 (for 2N2218 and 2N2219) and in Jedec
TO-18 (for 2N2221 and 2N2222) metal cases. They
are designed for high-speed switching applications
at collector currents up to 500 mA, and feature use-
ful current gain over a wide range of collector cur-
rent, low leakage currents and low saturation vol-
tages.

&= 2N2218/2N2219 approved to CECC 50002-
100, 2N2221/2N2222 approved to CECC
50002-101 available on request.

TO-39 TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S~ bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 60 \Y
Vceo Collector-emitter Voltage (Ig = 0) 30 \
Veso Emitter-base Voltage (Ic = 0) 5 \Y
lc Collector Current 0.8 A
Piot Total Power Dissipation at Tamp < 25 °C
for 2N2218 and 2N2219 0.8 w
for 2N2221 and 2N2222 0.5 w
at Tcase < 25 °C
for 2N2218 and 2N2219 3 w
for 2N2221 and 2N2222 1.8 w
Tstg Storage Temperature — 65 to 200 °C
T Junction Temperature 175 °C

January 1989
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2N2218-2N2219-2N2221-2N2222

THERMAL DATA

2N2218 2N2221
2N2219 2N2222
Rin j-case | Thermal Resistance Junction-case Max 50 °C/W 83.3 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 187.5 °C/W 300 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Veg =50 V 10 nA
(le =0) Veg =50V Tamb =150 °C 10 uA
lego Emitter Cutoff Current Veg =3V 10 nA
(Ilc =0)
V(sr)ceo | Colllector-base Breakdown _
Voltage (Ig = 0) lc =10 pA 60 v
Visriceo™ | Collector-emitter Breakdown _
Voltage (Ig = 0) lc =10 mA 30 Vv
V(sRr)EBo | Emittter-base Breakdown _
Voltage (I¢c = 0) le =10pA 5 v
VcE sat)” | Collector-emitter Saturation Ic =150 mA Ig =15 mA 0.4 \
Voltage lc =500 mA Ig =50 mA 1.6 \Y
VBE (sat)” | Base-emitter Saturation Ilc =150 mA Ig =15 mA 1.3 \%
Voltage Ic =500 mA Ig =50 mA 26 \
heg* DC Current Gain for 2N2218 and 2N2221
lc =0.1 mA Vece =10V 20
lc =1 mA Vee =10V 25
lc =10 mA Vce =10V 35
lc =150 mA Ve =10V 40 120
lc =500mA  Vge =10V 20
lc =150 mA Vee =1V 20
for 2N2219 and 2N2222
Ic =0.1 mA VCE=10V 35
Ic =1 mA Vee =10V 50
lc =10 mA Vee =10V 75
Ic =150 mA Vee =10V 100 300
Ic =500 mA Vee =10V 30
IC=150mA VCE=1V 50
fr Transition Frequency lc =20 mA B
f = 100 MHz Vee =20V 250 MHz
Cceo Collector-base Capacitance | le =0 _
f_100kHz ~ Ves =10V 8 pF
Rehie) Real Part of Input lc =20 mA _
Impedance f-300 MHz  VoE =20V 60 Q
" Pulsed : pulse duration = 300 us, duty cycle =1 %.
2/2
‘_ SGS-THOMSON
YF  MicRoEL ECTRONICS

296




(v, SGS-THOMSON
/4 msmuc@%@@&@gm@mm

2N2218A-2N2219A
2N2221A-2N2222A

HIGH SPEED SWITCHES

DESCRIPTION

The 2N2218A, 2N2219A, 2N2221A and 2N2222A
are silicon planar epitaxial NPN transistors in Jedec
TO-39 (for 2N2218A and 2N2219A) and in Jedec
TO-18 (for 2N2221A and 2N2222A) metal cases.
They are designed for high-speed switching appli-
cations at collector currents up to 500 mA, and fea-
ture useful current gain over a wide range of collec-
tor current, low leakage currents and low saturation
voltages.

€= 2N2218A/2N2219A  approved to  CECC
50002-100, 2N2221A/2N2222A approved to
CECC 50002-101 available on request.

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- 6BY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 75 \Y
Vceo Collector-emitter Voltage (Ig = 0) 40 Y
VeBoO Emitter-base Voltage (Ic =0) 6 \
o Collector Current 0.8 A
Piot Total Power Dissipation at Tamp < 25 °C
for 2N2218A and 2N2219A 0.8 w
for 2N2221A and 2N2222A 0.5 W
at Tease < 25 °C
for 2N2218A and 2N2219A 3 w
for 2N2221A and 2N2222A 1.8 w
Tstg Storage Temperature ) - 65 to 200 °C
T; Junction Temperature 175 °C

January 1989
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2N2218A-2N2219A-2N2221A-2N2222A

THERMAL DATA

2N2218A 2N2221A
2N2219A 2N2222A
Rin j-case | Thermal Resistance Junction-case Max 50 °C/W 83.3 °C/W
Rih j-amb | Thermal Resistance Junction-ambient Max 187.5 °C/W 300 °C/W
ELECTRICAL CHARACTERISTICS (T,mp, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Current Veg =60 V 10 nA
(IE = 0) VCB =60V Tamb =150 °C 10 p.A
lcex Collector Cutoff Current
Vce =60V 10 nA
(Vee ==3V) c*
leso Emitter Cutoff Current Veg =3V 10 nA
(Ilc =0)
Igex Base Cutoff Current
Vceg =60V 20 nA
(Vee =—3 V) °t
VeR) ceso | Collector-base Breakdown _
Voltage (lg = 0) lc =10 A 75 v
V(sr)ceo® | Collector-emitter Breakdown _
Voltage (15 = 0) Ic =10 mA 40 v
V(eryeBo | Emittter-base Breakdown _
Voltage (I = 0) le =10 pA 6 v
Vce sat)” | Collector-emitter Saturation lc =150 mA Ig =15 mA 0.3 \
Voltage lc =500 mA Iz =50 mA 1 Vv
VBE (sat)” | Base-emitter Saturation lc =150 mA lg =15 mA 0.6 1.2 \
Voltage lc =500 mA Ig =50 mA 2 Vv
hee™ DC Current Gain for 2N2218A and 2N2221A
lc =0.1 mA Vece =10V 20
Ilc =1 mA Vece =10V 25
Ic =10 mA Vee =10V 35
Ic =150 mA Vee =10V 40 120
lc =500 mA Vece =10V 25
lc =150 mA Vee =1V 20
Ic =10 mA Vee =10V
Tamb =— 55 °C 15
hee * DC Current Gain for 2N2219A and 2N2222A
Ic =0.1 mA Vce =10V 35
Ilc =1 mA Vece =10V 50
lc =10 mA Vee =10V 75
Ic =150 mA Vee =10V 100 300
lc =500 mA Vee =10V 40
lc=150mA  Vge =1V 50
lc =10 mA Vee =10V
Tamp =— 55 °C 35
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
2/5
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2N2218A-2N2219A-2N2221A-2N2222A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hte Small Signal Current Gain Ic =1 mA Vece =10V
f=1kHz
for 2N2218A and 2N2221A 30 150
for 2N2219A and 2N2222A 50 300
lc =10 mA Vee =10V
f=1kHz
for 2N2218A and 2N2221A 50 300
for 2N2219A and 2N2222A 75 375
fr Transition Frequency lc =20 mA Vee =20V
f =100 MHz
for 2N2218A and 2N2221A 250 MHz
for 2N2219A and 2N2222A 300 MHz
Ceso Emitter-base Capacitance Ic =0 _
f 2 100 kHz Veg =05V 25 pF
Ccso Collector-base Capacitance | lg =0 B
f-100kH  Vee =10V 8 PF
Re (hie) Real Part of Input lc =20 mA _
Impedance f-300 MHz ~ VoE=20V 60 Q
NF Noise Figure lc =100 pA Vee =10V 4 dB
Rg =1 kQ f=1kHz
hie** Input Impedance lc =1 mA Vee =10V
for 2N2218A and 2N2221A 1 35 Q
for 2N2219A and 2N2222A 2 8 Q
IC=10mA VCE=10V
for 2N2218A and 2N2221A 0.2 1 Q
for 2N2219A and 2N2222A 0.25 1.25 Q
hre*™ Reverse Voltage Ratio lc =1 mA Vee =10V
for 2N2218A and 2N2221A 5x107%
for 2N2219A and 2N2222A 8x107*
lc =10 mA Vee =10V
for 2N2218A and 2N2221A 2.5x1074
for 2N2219A and 2N2222A 4x107*
hoe™™ Output Admittance lc =1 mA Vee =10V
for 2N2218A and 2N2221A 3 15 us
for 2N2219A and 2N2222A 5 35 us
Ic =10 mA Vece =10V
for 2N2218A and 2N2221A 10 100 us
for 2N2219A and 2N2222A 25 200 us
tg* Delay Time Ic =150 mA Vee =30V 10 ns
|B1 =15 mA VBB=—0.5V
t* Rise Time Ic =150 mA Vee =30V 25 ns
Ig1 =15 mA Vgg =— 05V
ts Storage Time Ic =150 mA Ve =30V 225 ns
|51 =— |Bg =15 mA
[Tl Fall Time Ic =150 mA Vee =30V 60 ns
lg1 == lga =15 MA
rpyp'Co'c | Feedback Time Constant Ic =20 mA _
f-31.8 MHz VCE—ZOV 150 ps
** f=1KkHz
*** see test circuit.
L3y SGS-THOMSON 3/
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2N2218A-2N2219A-2N2221A-2N2222A

Normalized DC Current Gain. Collector-emitter Saturation Voltage.
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2N2218A-2N2219A-2N2221A-2N2222A

Test Circuit fot tq, tr.

VRR=-0.5V

S-4624
PULSE GENERATOR : TO OSCILLOSCOPE :
t<20ns %<5.0ns
PW <200 ns Zin < 100 KQ
Zn=50Q Cn<12pF

Test Circuit fot tq, tr.

out

+3OV—ﬂ- 10 uF
0 YIN

50N

50 0
S- 4625 -3V e
PULSE GENERATOR : TO OSCILLOSCORPE :
PW=10pus t<5.0ns
Zn=50Q Zn > 100 KQ
Tc<5.0ns Cn<12pF
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’I MICROELECTRONICS

301






<7}

SGS-THOMSON
MICROELECTRONICS

2N2368

HIGH-FREQUENCY SATURATED SWITCH

DESCRIPTION

The 2N2368

is a silicon planar epitaxial NPN tran-

sistorin Jedec TO-18 metal case. It is designed spe-
cifically for high-speed saturated switching applica-

tions at currel

nt levels from 100 pA to 100 mA.

&= Products approved to CECC 50004-022/023
available on request.

g

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- bHYy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (g = 0) 40 \Y)
Vces Collector-emitter Voltage (Ige = 0) 40 \
Vceo Collector-emitter Voltage (Ig = 0) 15 \
Vego Emitter-base Voltage (Ic = 0) 45 Vv
Icm Collector Peak Current (t = 10 us) 0.5 A
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 w
at Tease < 100 °C 0.68 w
Tsig, Tj | Storage and Junction Temperature — 65 to 200 °C
October 1988 12




2N2368

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 146 °C/W
Rihj.amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Veg =20 V 0.4 HA
(le =0) Veg =20V Tampb =150 °C 30 uA
VieR)cso | Collector-base Breakdown _
Voltage (Ig = 0) lc =10 pA 40 v
Virices | Collector-emitter Breakdown _
Voltage (Vge = 0) lc =10 pA 40 v
Visriceo® | Collector-emitter Breakdown _
Voltage (Is = 0) Ic =10 mA 15 v
ViRr)EBo | Emitter-base Breakdown _
Voltage (I¢ = 0) le=10pA 45 v
VcE sat)” | Collector-emitter Saturation I =10 mA la =1 mA 0.2 0.25 vV
Voltage c= B= : :
VBE (saty * | Base-emitter Saturation Ic =10 mA Is =1 mA 0.7 075 0.85 v
Voltage . : :
hee* DC Current Gain lc =10 mA Vee =1V 20 60
Ic =100 mA Veg =2V 10
|c=10mA VCE=1V
Tamp =— 55 °C 10
fr Transition Frequency lc =10 mA _
f = 100 MHz Vee =10V 400 550 MHz
CcBo Collector-base Capacitance | lg =0 _
f =1 MHz Veg =5V 25 4 pF
ts Storage Time Ic =10 mA Vee =10V 5 10 ns
Ig1 =— lg2 =10 mA
ton Turn-on Time Ilc =10 mA _
oy =3 mA Ve =3V 9 12 ns
toff Turn-off Time Ilc =10 mA Voec =3V
ls1 =3mA  lgo =— 1.5 mA 10 15 ns
" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
22 (37 SGS-THOMSON
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HIGH-FREQUENCY SATURATED SWITCH

DESCRIPTION

The 2N2369 is a silicon planar epitaxial NPN trans-
istor in Jedec TO-18 metal case. It is designed spe-
cifically for high-speed saturated switching applica-
tions at current levels from 100 pA to 100 mA.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- bbY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 40 \%
Vces Collector-emitter Voltage (Vge = 0) 40 \Y
Vceo Collector-emitter Voltage (Ig = 0) 15 \Y
VEBoO Emitter-base Voltage (Ic = 0) 4.5 \
lem Collector Peak Current (t = 10 us) 0.5 A
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease < 25 °C 1.2 w
at Tease < 100 °C 0.68 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
Products approved to CECC 50004-022/023 available on request.
January 1989 12
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2N2369

THERMAL DATA

lgt =3 mA Iga =— 1.5 mA

Rin j-case | Thermal Resistance Junction-case Max 146 °C/W
Rinhj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcBo Collector Cutoff Veg =20V 0.4 HA
Current (lg =0) Veg =20 V Tamp =150 °C 30 HA
VR) ceo | Collector-base Breakdown _
Voltage (lg = 0) lc =10 pA 40 v
V@eRr)ces | Collector-emitter Breakdown _
Voltage (Vge = 0) lo=10pA 40 v
V(eR) ceo™ | Collector-emitter Breakdown _
Voltage (Is = 0) Ic =10 mA 15 v
V(Rr)eBo | Emitter-base Breakdown _
Voltage (I¢ = 0) le=10pA 45 v
Vce (sat)* | Collector-emitter Saturation Is =10 mA I =1 mA 0.2 0.25 v
Voltage c= B= ’ ’
VBE (sat) * | Base-emitter Saturation le =10 MA In =1 mA 0.7 0.75 0.85 Vv
Voltage ¢ B ’ : ’
hee* DC Current Gain lc =10 mA Vee =1V 40 120
Ic =100 mA Vee =2V 20
lc =10 mA Vee =1V
Tamb =— 55 °C 20
fr Transition Frequency lc =10 mA _
f = 100 MHz Vee =10V 500 650 MHz
Ccso Collector-base Capacitance | Ig =0 _
f=1 MHz Veg =5V 25 4 pF
ts Storage Time lc =10 mA Vec =10V 6 13 ns
lg1 =— |52 =10 mA
ton Turn-on Time lc =10 mA _
los =3 mA Vec =3V 9 12 ns
toit Turn-off Time Ic =10 mA Vec =3V 13 18 ns

* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
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{vs SGS-THOMSON
YJ rucRoELECTRONIGS 2N2369A

HIGH-SPEED SATURATED SWITCH

DESCRIPTION

The 2N2369A is a silicon planar epitaxial NPN tran-
sistorin Jedec TO-18 metal case. Itis designed spe-
cifically for high-speed saturated switching applica-
tions at current levels from 100 pA to 100 mA.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (Ig = 0) 40 \
Vces Collector-emitter Voltage (Vge = 0) 40 \
Vceo Collector-emitter Voltage (Ig = 0) 15 \%
VeBo Emitter-base Voltage (Ic = 0) 45 \
Ic Collector Current 0.2 A
lem Collector Current (10 ps pulse) 0.5 A
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tcase <25 °C 1.2 w
at Tcase < 100 °C 0.68 W
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
December 1988 1/4
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2N2369A

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 146 °C/W
Rithj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T mp, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff _ _ o
Current (Ig = 0) Ve =20V Tamb = 150 °C 30 uA
Ices Collector Cutoff B
Current (Vge =0) Vee =20V 0.4 HA
V(er)ceo | Collector-base
Breakdown Voltage Ilc =10 pA 40 \
(le =0)
Vieryces | Collector-emitter
Breakdown Voltage Ilc =10 pA 40 \
(Vee =0)
Vsrjceo™ | Collector-emitter
Breakdown Voltage Ilc =10 mA 15 \
(Is =0)
V@r)eso | Emitter-base
Breakdown Voltage Ie =10 pA 4.5 \Y
(lc =0)
VcE sat)” | Collector-emitter lc =10 mA Ig =1 mA 0.14 0.2 \
Saturation Voltage lc =30 mA Ig =3 mA 0.17 0.25 \'
Ic =100 mA Ig =10 mA 0.28 05 Vv
lc =10 mA Ig =1 mA
. Tamb =125 °C 0.19 0.3 Vv
VBE (sat) * | Base-emitter lc =10 mA Ig =1 mA 0.7 0.8 0.85 \'
Saturation Voltage Ig =30 mA Ig =3 mA 0.9 1.15 \%
Ic =100 mA Ig =10 mA 1.1 1.6 Vv
Ilc =10 mA Ig =1 mA
Tamp =— 5510 125 °C 0.59 1.02 \%
heg* DC Current Gain Ic =10 mA Vee =035V 40 63 120
Ic =10 mA Vee =1V 40 66 120
lc =30 mA Vee =04V 30 71
Ic =100 mA Vee=1V 20
heg* DC Current Gain lc =10 mA _
Toro o _550c VoE=035V | 20 50
fr Transition Frequency lc =10 mA _
f = 100 MHz Vee =10V 500 675 MHz
Ccso Collector-base lg=0 _
Capacitance f=1MHz Ves =5V 23 4 pF
tg ** Storage Time lc =10 mA Veec =10V 6 13 ns
Ig1 =— |Bg =10 mA
ton ** Turn-on Time lc =10 mA _
los =3 mA Vee =3V 9 12 ns
tost™™ Turn-off Time Ic =10 mA Vee =3V
lg1 =3mA  lgz=—15mA 18 18 ns
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
** See test circuit.
24 (37 SGS-THOMSON
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2N2369A

Test Circuit for ts

PULSE GENERATOR

VN ty<ins

SOURCE' IMPEDANCE=50.N
PW < 300ns

DC < 2%

S- 4614

TO OSCILLOSCOPE
Z,y=500
te<ins

+ GV: 10% Pulse wavetorm
gv ;at point ‘A

Test Circuit for ton, toff

VING
PULSE GENERATOR
VIN'r < 1ns
SOURCE IMPEDANCE =500
PW = 300ns
DC<2%
vpg=-3V
V=15V
VIN
0 10%
Vout
90%
'on L

2200

0.1uF

= Your

TO 0SCILLOSCOPE
INPUT IMPEDANCE =501
1'5 Tus

Vgg=+12V
V=15V

o 10%
IVIN \

toft

90%.
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2N2484

LOW-LEVEL, LOW-NOISE AMPLIFIERS

DESCRIPTION

The 2N2484

is a silicon planar epitaxial NPN tran-

sistor in Jedec TO-18 metal case. It is designed for
use in high-performance, low-noise amplifier circuits
from audio to high-frequency.

&= Products approved to CECC50002-129 avail-
able on request.

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) 60 \Y
Vceo Collector-emitter Voltage (Ig = 0) 60 \
VeBo Emitter-base Voltage (Ic =0) 6 Vv
lc Collector Current 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tcase < 25 °C 12 w
at Tcase < 100 °C 0.68 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
October 1988 1/4
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2N2484

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 146 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =45V 10 nA
(le =0) Veg =45V Tamb = 150 °C 10 LA
leso Emitter Cutoff Current Veg =5V 10 nA
(lc =0)
Visriceo | Colllector-base Breakdown _
Voltage (Ig =0) lc =10 pA 60 v
VeRr)ceo* | Collector-emitter Breakdown _
Voltage (Is = 0) Ic =10 mA 60 v
V(sR)EBo | Emittter-base Breakdown _
Voltage (I¢ = 0) le =10 uA 6 v
VcE (saty | Collector-emitter Saturation lo =1 mA Is =041 mA 02 0.35 v
Voltage
VgEe Base-emitter Voltage Ic =100 pA Vee =5V 0.5 0.57 0.7 \'
hee* DC Current Gain lc =1uA Vee =5V 30 200
lc =10 pA Vee =5V 100 290 500
lc =100 nA Vece =5V 175 375
lc =500 pA Vece =5V 200 430
Ilc =1 mA Vce =5V 250 450
lc =10 mA Vee =5V 430 800
Ic =10 uA Vee =5V
Tamb =— 55 °C 20
hte Small Signal Current Gain lc =1 mA Vee =5V 150 400 900
f=1kHz
fr Transition Frequency lc =50 pA Vee =5V
f=5 MHz 15 20 MHz
Ic =500 pA Vee =5V
f =30 MHz 60 78 MHz
Ceso Emitter-base Capacitance lc =0 _
f 21 MHz Veg =05V 3.5 6 pF
Cceo Collector-base Capacitance le=0 _
f-1 MHz Veg =5V 35 6 pF
NF Noise Figure Ic =10 A Vee =5V
Rg =10 kQ
f=100 Hz 4 10 dB
f=1kHz 1.8 3 dB
f=10 kHz 0.6 2 dB
f =10 to 10000 Hz 1.8 3 dB
hie™™ Input Impedance Ilc =1 mA Vce =5V 3.5 15 24 kQ
hre** Reverse Voltage Ratio Ic=1mA Vce =5V 4.25 8 1074
hoe™* Output Admittance lc =1 mA Vee =5V 15 40 us
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
** f=1kHz.
2/4 L3y SGS-THOMSON
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2N2484

DC Current Gain. Collector-base Capacitance.
h G-1875 G-2056
FE Cco
Hill il ool
VCE=5V // 2N24 84
400 T 4
V \\\
P I~
300 v P 3 ——
b ; P4 I —
M2N2483 1
200 4\/, 2
//‘” f=1MHz
100 ﬁ""'r 1
o . 2 4 68 2 2 4 68 \ 2 4 68 2 4 68 y (V)
10 10° 10 1 ac(ma) 0 4 8 12 6 Veg
Noise Figure vs. Source Resistance. Contours of Constant Noise Figure
f=100 Hz.
F T e R
N Vep=5V ] g 2 wn v
(d8) P € i k) A\ N\
3
B=15.7kHz
8 ‘ \ \
1c=100uA / \\ \
. \
6 -
N 1 \)
I / :
N
N j ' =
\\\ 30ua p !
z ‘\‘ 1 Vcg =5V
“\*_,L/ ! 2| =100Hz
= 10p8 L4 8=20 Hz
Rimunf
o 2 4 6 8 2 6 8 107! 2 “
1 10 Rg(kn) 1
Contours of Constant Noise Figure Contours of Constant Noise Figure
f=1kHz f=10kHz.
R - - §-2062 6-2063
] CLaT Rg NN J[ T
(k) X_\ NI - NN ®0) NG - FHHHE R HE
6 T =TT P b 6 T
N \ | H T . NI SN
A JiE A N | NNFETas T
NN in T
: , N »\k\ I
I
1 1 \ \
8 8 - S
6 3 H N .
4 v . 4
Veg =5V j\\N 8dB !
P t=1kHz . = 2
B=200Hz| | o T
. Al
1o 2 4 6 8 2 4 8 8 2 4 6 B 10!
1 10 10? Ic(pA)

- 3/4
L7 SETNEN
313



2N2484

Contours of Constant Noise Figure
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{vy SGS-THOMSO
/4 MU@%@E&EgTR@?M@N@ 2N2845

HIGH-SPEED SATURATED SWITCH

DESCRIPTION

The 2N2845 is a silicon planar epitaxial NPN trans-
istor in Jedec TO-18 metal case. It is intended for
high speed switching applications at collector cur-
rents up to 500 mA.

&

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S5~ LYY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 60 \Y
Veceo Collector-emitter Voltage (Ig = 0) 30 Y
VeBo Emitter-base Voltage (lc =0) 5 Y
Ic Collector Current 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 w
at Tease < 100 °C 0.68 w
Tstg, Tj Storage and Junction Temperature - 55 to 200 °C
January 1989 1/3
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2N2845

THERMAL DATA

Ig1 =—lg2 =15 mA

Rinj-case | Thermal Resistance Junction-case Max 146 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (Tymp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Ve =30V 200 nA
(le =0) Veg =30V Tamp =125 °C 200 A
V(sr)cso | Collector-base Breakdown _
Voltage (It = 0) Ic =0.1 mA 60 %
V(sRr)ceo” | Collector-emitter Breakdown _
Voltage (I = 0) lc =30 mA 30 v
V(sr)eso | Emitter-base Breakdown _
Voltage (Ic = 0) le =01 mA 5 v
VcEe sat)* | Collector-emitter Saturation lc =50 mA Ig =5 mA 0.16 \
Voltage Ic =150 mA Ig =15 mA 0.22 0.4 \
Ic =500 mA lg =50 mA 0.48 1 \
VBE (sat) © | Base-emitter Saturation Ic =50 mA Ig =5 mA 0.78 Vv
Voltage Ic =150 mA lg =15 mA 0.85 1.2 \
Ic =500 mA Ig =50 mA 1.12 1.6 \
hee* DC Current Gain lc =50 mA Vee =10V 60
Ic =150 mA Vee =10V 30 60 120
Ic =500 mA Vee =10V 20 50
lc =500 mA Vee =1V 10 30
fr Transition Frequency Ilc =50 mA _
f = 100 MHz Vee =10V 250 350 MHz
Ccso Collector-base Capacitance | lg =0 _
f=1 MHz VCB—1OV 6 8 pF
ton Turn-on Time lc =150 mA _
I =15 mA Vee =10V 18 40 ns
tost Turn-off Time lc =150 mA Veec =10V o5 20 ns

2/3

Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
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2N2845

Collector-emitter Saturation Voltage.

DC Current Gain.
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Base-emitter Saturation Voltage.
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Contours of Constant Transition Frequency.
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2N2857

VHF/UHF AMPLIFIERS

DESCRIPTION

The 2N2857 is a silicon planar epitaxial NPN tran-
sistors in Jedec TO-72 metal case, intended for am-
plifier, oscillator and converter applications up to

500 MHz.

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S- buy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 30 \
Vceo Collector-emitter Voltage (lg = 0) 15 Vv
VeBo Emitter-base Voltage (I¢c =0) 25 Vv
lc Collector Current 40 mA
Ptot Total Power Dissipation at Tamp < 25 °C 200 mwW
at Tcase <25 °C 300 mW
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C

January 1989

12
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2N2857

THERMAL DATA

Rth jcase | Thermal Resistance Junction-case Max 583 °C/W
Rihj-amb | Thermal Resistance Junction-ambient Max 875 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcBo Collector Cutoff Current Veg =15V 10 nA
(le =0) Veg =15V Tamb =150 °C 1 HA
V(sR) ceo | Collector-base Breakdown _
Voltage (I =0) o =1uA s0 v
VigRr)ceo | Collector-emitter Breakdown _
Voltage (Ig = 0) lc =3 mA 15 v
V(eRr)EBo | Emitter-base Breakdown _
Voltage (I¢ = 0) le =10 pA 25 v
hee DC Current Gain lc =3 mA Vee=1V 30 150
fr Transition Frequency lc =5 mA _
f-100 MHz Ve =6V 1 1.9 GHz
Ceso Emitter-base Capacitance lc =0 _
f=1 MHz VEB =05V 1.4 pF
Cre Reverse Capacitance Ilc =0 _
f=1 MHz Vee =10V 0.6 1 pF
NF Noise Figure lc =1.5 mA Vece =6V
f =450 MHz Ro =50 Q 38 45 dB
Gpe Power Gain (neutralized) lc =15 mA Vee =6V
f = 450 MHz Ro =50 Q 125 19 dB
Po Oscillator Power Output lc =12 mA _
f = 500 MHz Veg =10V 30 mw
bb'Chic Feedback Time Constant lc =2 mA _
f-319MHz Ves=8V 4 7 15 ps
2/2
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L{vy SGS-THOMSON 2N2894
Y 51CROELECTRONICS 2N3209

HIGH-SPEED SATURATED SWITCHES

DESCRIPTION

The 2N2894, and 2N3209 are silicon planar epi-
taxial PNP transistors in Jedec TO-18 metal case,
intended for high speed, low saturation switching
applications up to 100 mA.

& Products approved to CECC 50004-022/023
available on request.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
2N2894 2N3209
Vceo Collector-base Voltage (Ig = 0) -12 -20 \
Vces Collector-emitter Voltage (Vge = 0) -12 -20 \
Vceo Collector-emitter Voltage (g = 0) -12 - 20 \Y
VeBo Emitter-base Voltage (Ic = 0) -4 Vv
Ic Collector Current - 200 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Toase < 25 °C 12 w
Tstg, Tj | Storage and Junction Temperature - 65 to 200 °C
October 1988 1/4
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2N2894-2N3209

THERMAL DATA

Rin j-case | 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)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Current __ _ o _
(I = 0) (for 2N2894 only) | VeB8="8V ~ Tamo =125°C 101 A
Ices Collector Cutoff Current for 2N2894
(Vge =0) Vece=-6V - 80 nA
for 2N3209
Vece=—10V - 80 nA
Vee=—10V  Tamp=125°C -10 uA
V(sr)cso | Colllector-base Breakdown Ic == 10 yA
Voltage (I =0) for 2N2894 -12 \"
for 2N3209 -20 Vv
V@er)ces | Collector-emitter Breakdown | Ic =— 10 pA
Voltage (Ve =0) for 2N2894 -12 \
for 2N3209 -20 Vv
Vir)ceo™ | Collector-emitter Breakdown | Ic =— 10 mA
Voltage (Ig =0) for 2N2894 -12 \"
for 2N3209 - 20 \Y
Vgrieso | Emititer-base Breakdown L _
Voltage (I =0) le == 100 A 4 v
VcE (sat)* | Collector-emitter Saturation | for 2N2894
Voltage lc =—10 mA Ig=—1mA -0.15 \'
lc =— 30 mA lg =—3 mA -0.2 \Y
lc=—100mA Ilg=-—10mA -05 \
for 2N3209
lc=—10mA Ig=—1mA -0.15 \"
lc=—30mA Ig=-—3mA -02 \
lc=—100mA Ig=-—10mA -06 \Y
VBE (sat)* | Base-emitter Saturation lc=—10mA Ig=—1mA -0.78 - 0.98 \%
Voltage lc=—30mA Ig=-3mA -0.85 -12 Vv
lc=—100mA Ig=—10mA -1.7 Vv
hee* DC Current Gain lc =—10 mA Vee =—03V
for 2N2894 30
for 2N3209 25
|c=—30mA VCE=—0.5V
for 2N2894 40 150
for 2N3209 30 120
lc=—100mA Vgg=-1V
for 2N2894 25
for 2N3209 15
lc =— 30 mA Vce=—05V
Tamb =— 55 °C
for 2N2894 17
for 2N3209 12
fr Transition Frequency lc ==30 mA _
f = 100 MHz Veg =—10V 400 MHz
Ceso Emitter-base Capacitance lc =0 __
f 21 MHz Veg=—05V 6 pF
" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/4
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2N2894-2N3209

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
CcBo Collector-base le =0
Capacitance f=1MHz Vea =— 5V
for 2N2894 c8 = 6 pF
for 2N3209 5 pF
ton ** Turn-on Time lc == 30 mA _
o 15 mA Vec=-2V 60 ns
tort ¥ Turn-off Time lc=—30mA Vec=-2V
lg1 =—lgz =— 1.5 MA 20 ns

** See test circuit.

Collector-emitter Saturation Voltage. Emitter-base and Collector-base capacitance.
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2N2894-2N3209

Test Circuit for ton, toff.

Veg Ve ¢ = -20V

\'}
ouT
0.V ufF
ViN
00N
S-4621

PULSE GENERATOR : TO OSCILLOSCOPE :
t,<1.0ns tr<1.0ns
DC<2% Zn 2100 KQ
PW =400 ns
Zn=50Q

tonVes=+30V,Vn==-70V
tt Ves=—4V, Vin=+6V

4/4
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2N2904/2N2905
2N2906/2N2907

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N2904, 2N2905, 2N2906 and 2N2907 are sili-
con planar epitaxial PNP transistors in Jedec TO-39
(for 2N2904, 2N2905) and in Jedec TO-18 (for
2N2906 and 2N2907) metal cases. They are de-

signed for

general purpose applications.

&= 2N2904/2N2905 approved to CECC 50002-
102, 2N2906/2N2907 approved to CECC
50002-103 available on request.

high-speed saturated switching and

TO-18

TO-39

INTERNAL SCHEMATIC DIAGRAM

. C
B8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veceo Collector-base Voltage (I = 0) - 60 \
Vceo Collector-emitter Voltage (Ig = 0) -40 \%
VeBo Emitter-base Voltage (I¢c = 0) -5 \
Ic Collector Current - 600 mA
Piot Total Power Dissipation at Tamp < 25 °C
for 2N2904 and 2N2905 0.6 W
for 2N2906 and 2N2907 0.4 w
at Tease <25 °C
for 2N2904 and 2N2905 3. w
: for 2N2906 and 2N2907 1.8 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 1/2
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2N2904-2N2905-2N2906-2N2907

THERMAL DATA

2N2904 2N2906
2N2905 2N2907
Ritnhj-case | Thermal Resistance Junction-case Max 58.3 °C/W 97.3 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 292 °C/W 437.5 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current Veg =—50V - 20 nA
(le =0) Veg =—50V  Tamp =150 °C - 20 A
lcex Collector Cutoff Current _ _ nA
(Vee =05 V) Veg =—30V 50
IgEx Base Cutoff Current o -~ nA
(Vae =05 V) Veg =—30V 50
Vr)ceo | Colllector-base Breakdown _ _ Vv
Voltage (Ig =0) lo =—104A 60
V(sr)ceo” | Collector-emitter Breakdown _ _ \Y
Voltage (Ig = 0) lc == 10 mA 40
Vsr)Eso | Emittter-base Breakdown o _ \
Voltage (Ic = 0) le == 10uA °
VcE (sat)” | Collector-emitter Saturation lc ==150 mA Ig =— 15 mA - 04 \%
Voltage Ilc =—500mA g =—-50mA - 1.6 \
VBE (sat)” | Base-emitter Saturation lc=—150mA Ig =—16 mA -1.3 \Y
Voltage lc =—500mA Ig =—50 mA —26 \Y
hee” DC Current Gain for 2N2904 and 2N2906
lc=—01mA Vgg=—-10V 20
|c=—1mA VCE=—10V 25
lc =—10 mA Veg =—10V 35
lc =—150mA Vgg =—10V 40 120
lc =—500mA Vg =-10V 20
heg * DC Current Gain for 2N2905 and 2N2907
Ic == 0.1 mA Vee =— 10V 35
lc =—1mA Veg =— 10V 50
lc=—10mA Vgg=-10V 75
lc=—150mA Ve =—-10V 100 300
lc =—500mA Vgg=—10V 30
fr Transition Frequency lc =— 50 mA _ MHz
100 Mz Vee=—20V | 200
Ceso Emitter-base Capacitance lc =0 o pF
£ 1 MHz Veg =—2V 30
Cceo Collector-base Capacitance | lg =0 _ pF
21 MHz Veg =— 10V 8
g Delay Time lc == 150 mA o ns
lor =— 15 mA Vee =—-30V 10
ty Rise Time lc =— 150 mA _ ns
lo1 =15 mA Vee =—30V 40
ts Storage Time lc =—150mA Vg =—-6V ns
80
Ig1 =— gz =— 15 MA
t Fall Time lc=—150mA V¢gc=-6V 30 ns
lgy =—lgp == 15 mA
" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
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(37 SGS-THOMSON  2N2904A-2N2905A
Y/ icroscimonics 2N2906A-2N2907A

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N2904A, 2N2905A, 2N2906A and 2N2907A
are silicon planar epitaxial PNP transistors in Jedec
TO-39 (for 2N2904A and 2N2905A) and in Jedec
TO-18 (for 2N2906A and 2N2907A) metal cases.
They are designed for high-speed saturated swit-
ching and general purpose applications.

& 2N2904A/2N2905A approved to CECC
50002-100, 2N2906A/2N2907A approved to
CECC 50002-103 available on request.

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
€
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (Ig = 0) - 60 \
Vceo Collector-emitter Voltage (lg = 0) - 60 \
Veso Emitter-base Voltage (Ic = 0) -5 Y
Ic Collector Current - 600 mA
Piot Total Power Dissipation at Tamp < 25 °C
for 2N2904A and 2N2905A 0.6 W
for 2N2906A and 2N2907A 0.4 4
at Tease <25 °C
for 2N2904A and 2N2905A 3 W
for 2N2906A and 2N2907A 1.8 W
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
January 1989 1/4
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2N2904A-2N2905A-2N2906A-2N2907A

THERMAL DATA

2N2904A 2N2906A
2N2905A 2N2907A
Rihj-case | Thermal Resistance Junction-case Max 58.3 °C/W 97.3 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 292 °C/W 437.5 °C/W
ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Veg =—-50V -10 nA
Current (Ig =0) Veg =—50V  Tamp =150 °C -10 UA
lcex Collector Cutoff _ _
Current (Vge =0.5V) Vee =-30V 50 nA
Igex Base Cutoff Current __ _
(Vae =05 V) VQE =-30V 50 nA
V(sr)ceo | Collector-base Breakdown _ _
Voltage (Ig = 0) le=—-10uA 60 v
VRr)ceo” | Collector-emitter Breakdown _ _
Voltage (Ig = 0) Ilc =— 10 mA 60 \"
V(sr)EBo | Emitter-base Breakdown _ _
Voltage (I = 0) le=-10uA 5 v
Vce (sat)” | Collector-emitter lc=—150mA Ig=—15mA - 04 \'
Saturation Voltage lc == 500 mA Ig =— 50 mA -16 \
VBE (sat)” | Base-emitter lc=—150 mA Ig =— 16 mA -13 \Y
Saturation Voltage lc ==500 mA Ig =— 50 mA - 2.6 \Y
hre* DC Current Gain for 2N2904A and 2N2906A
lc=—01mA Vge=-10V 40
lc =—1mA Veg =—10V 40
lc=—10mA VCE =—10V 40
lc=—150mA V¢ge =—10V 40 120
Ilc =—500mMA Vgg=—10V 40
hgg * DC Current Gain for 2N2905A and 2N2907A
lc == 0.1 mA VCE=—10V 75
lc =—1mA Vee =—10V 100
lc=—10mA Vee=—10V 100
lc =—150 mA Vgg =—10V 100 300
lc =—500mA Vcg =—10V 50
fr Transition Frequency Ic =—50 mA L
{100 MHz Vee =—-20V 200 MHz
Ceso Emitter-base Capacitance lc =0 _
f=1 MHz Veg =—2V 30 pF
Ccso Collector-base Capacitance | lg =0 _
f=1 MHz Veg =— 10V 8 pF
tg ™ Delay Time lc =— 150 mA _
lgy =— 15 mA Vee =—30V 10 ns
[P Rise Time lc == 150 mA _
lo; =— 15 mA Vec =—30V 40 ns
ts ** Storage Time lc=—150mA Vg =-6V 80 ns
Ig1 == lgz =— 15 mA
* Pulsed : pulse duration = 300 us, duty cycle = 1.5 %.
** See test circuit.
2/4
c_ SGS-THOMSON
Y/ icroELEcTRONICS

328




2N2904A-2N2905A-2N2906A-2N2907A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
ty Fall Time lc=—150mA Vgc=—-6V
lgt == Iz =— 15 mA 30 ns
ton ** Turn-on Time lc =— 150 mA o
loy =— 15 mA Vee =—30V 45 ns
toff ¥ Turn-off Time lc=—150 mA Vgec=—6V 100 ns
|B1 =— |32 =—15mA

* Pulsed : pulse duration = 300 us, duty cycle = 1.5 %.
** see test circuit.

Normalized DC Current Gain. Collector-emitter Saturation Voltage.
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2N2904A-2N2905A-2N2906A-2N2907A

Test Circuit for ton, tr, td.

VCC=-3OV
200 N
Vout
1K N
0 W__J_ VIN
-16V
- J200ns | 500
S-4628
PULSE GENERATOR : TO OSCILLOSCOPE :
t<2.0ms tr<5.0ns
Frequency = 150 Hz Zn > 10 MQ
Z,=50Q

Test Circuit for tof, to, tr.

VBB:+15V VCC:—GV

1KN 370
Vout
0 —Lr— VIN
-30V
—— 54629
PULSE GENERATOR : TO OSCILLOSCOPE :
t<2.0ns t< 5.0ns
Frequency = 150 Hz Zin > 100 MQ
Z,=50Q
4/4
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C'-' GS-TH
Y/ %n@%@gm@g%gm?@% 2N3013

HIGH SPEED SATURATED SWITCHES

DESCRIPTION
The 2N3013 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-18 metal case intended for high

speed low saturation switching application up to
300 mA.

S
=

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
5-6897
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (g = 0) 40 \%
Vces Collector-emitter Voltage (Vge = 0) 40 \%
Vceo Collector-emitter Voltage (Ig = 0) . 15 Vv
Veso Emitter-base Voltage (Ic = 0) 5 \Y)
Ic Collector Current 200 mA
o Collector Peak Current (t < 10 us) 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 360 mW
at Tease <25 °C 1200 mw
at Tcase < 100 °C 680 mwW
Tstg Storage Temperature - 55 to 200 °C
T; Max. Operating Junction Temperature 200 °C
January 1989 172
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2N3013

THERMAL DATA

Ritn j-case | Thermal Resistance Junction-case Max 146 °C/W
Rin j.amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ices Collector Cutoff Current (Vge = 0) | Vce =20V 300 nA
Ve =20V Tamp = 125 °C 40 uA
Visriceo | Collector-base Breakdown Voltage| Ic = 100 nA le=0 40 \Y
V(BR)CEO Collector-emitter Breakdown Ic = 10 mA s = 0 15 v
Voltage
V(8R)EBO Emitter-base Breakdown Voltage | Ig = 100 nA Ilc=0 5 \
hee* DC Current Gain Vee =04V Ic =30 mA 30 120
Vece =05V lc = 100 mA 25
Vee =1V Ic = 300 mA 15
Vce =04V Ilc = 30 mA
Tamp = 55 °C 12
Veesay® | Collector-emitter Saturation lc = 30 mA Is = 3mA 0.18 \
Voltage Ic = 100 mA Is = 10 mA .0.28 \
Ic = 300 mA Is = 30 mA 0.50 \
lc = 30 mA Is=3mA
Tamb = 125 °C 0.25 \Y
Veesay” | Base-emitter Saturation Voltage lc = 30 mA I =3 mA 0.75 0.95 \
Ilc = 100 mA Is =10 mA 1.20 \Y
Ic = 300 mA Is = 30 mA 1.70 v
fr Transition Frequency Vee =10V Ic = 30 mA
f= 100 MHz 350 MHz
Ccao Collector-base Capacitance Veg=5V; lg=0 f=1MHz 5 pF
Ceso Emitter-base Capacitance Veg=05V; Ic=0 f=1MHz 8 pF
ton Turn-on Time Veec =15V lc = 300 mA
Ig1 = 30 mA 15 ns
tott Turn-off Time Vec =15V lc = 300 mA
Ig1 = —Ig2 = 30 MA 25 ns
ts Storage Time Vec =10V lc =10 mA
18 ns
Igi =—1lg2 = 10 mA
* Pulsed : pulse duration = 300 us, duty cycle = 1.5 %.
22 LSy SGS-THOMSON
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SGS-THOMSON
MICROELECTRONIGS

2N3014

HIGH SPEED SATURATED SWITCHES

DESCRIPTION

The 2N3014

is a silicon planar epitaxial NPN tran-

sistor in Jedec TO-18 metal case intended for high
speed low saturation switching application up to

300 mA.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
5-6897
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 40 Vv
VcEes Collector-emitter Voltage (Vge = 0) 40 Vv
Veceo Collector-emitter Voltage (lg = 0) 20 \Y
Veso Emitter-base Voltage (Ic =0) 5 \%
Ic Collector Current 200 mA
Ic Collector Peak Current (t < 10 us) 500 mA
Ptot Total Dissipation at Tamp < 25 °C 360 mW
at Tcase < 25 °C 1200 mW
at Tease < 100 °C 680 mW
Tstg Storage Temperature ~ 55 to 200 °C
Tj Maximum Operating Junction Temperature 200 °C

October 1988
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2N3014

THERMAL DATA

Value Unit
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, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lces Collector Cutoff Current (Vgg =0)| Vce =20 V 300 nA
Vece =20V Tamb =125 °C 40 uA
V(grjceo | Collector-base Breakdown lc =100 uA le =0 40 \%
Voltage
V(sryceo™ | Collector-emitter Breakdown Ilc =10 A Ig =0 20 \%
Voltage
V(grjeso | Emitter-base Breakdown Voltage | Ig = 100 pA lc =0 5 \Y
heg* DC Current Gain Vee =04V lc =10 mA 25
Vece =04V Ic =30 mA 30 120
Vee =1V lc =100 mA 25
Ve =04V lc =30 mA
Tamb =— 55 °C 12
Vcesat)” | Collector-emitter Saturation lc =10 mA Ig =1mA 0.18 \
Voltage lc =30 mA Iz =3 mA 0.18 v
Ic =100 mA Ig =10 mA 0.35 Vv
Ic =30 mA lg =3 mA
Tamp =125 °C 0.25 Vv
VBE(sat)” | Base-emitter Saturation Voltage Ic =10 mA Ig =1 mA 0.70 0.80 \
lc =30 mA Ig =3 mA 0.75 0.95 Vv
Ic =100 mA Ig =10 mA 1.20 \
fr Transition Frequency Vee =10V lc =30 mA
f =100 MHz 350 MHz
Ccso Collector-base Capacitance Veg=5V, lg=0 f=1MHz 5 pF
Ceso Emitter-base Capacitance Veg=05V; Ic=0 f=1MHz 8 pF
ton Turn-on Time Vee =2V Ic =30 mA
Ig1 =3 mA 16 ns
tott Turn-off Time Vee =2V lc =30 mA
Igy == lg2 = 3 mMA 25 ns
ts Storage Time Vee =10V Ic =10 mA 18
ns
g1 =— g2 =10 mA
* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %.
2/2
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‘ ~ SGS-THOMSON 2N3019
VI iCROELEGTRONIGS 2N3020

HIGH CURRENT, HIGH FREQUENCY AMPLIFIERS

DESCRIPTION

The 2N3019 and 2N3020 are silicon planar epitax-
ial NPN transistors in Jedec TO-39 metal case, de-
signed for high-current, high-frequency amplifier
applications. They feature high gain and low satu-
ration voltages.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
- bBY7 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vcso Collector-base Voltage (Ig = 0) 140 \%
Vceo Collector-emitter Voltage (Ig = 0) 80 \%
Vego Emitter-base Voltage (Ic = 0) 7 \
Ic Collector Current 1 mA
Ptot Total Power Dissipation at T, < 25 °C 0.8 w
at Tcase < 25 °C 5 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C

January 1989
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2N3019-2N3020

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 35 °C/W
Rinh j-amb | Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current (le =0) | Vcg =90V 10 nA
Veg =90V Tamb = 150 °C 10 uA
leso Emitter Cutoff Current (I¢c = 0) Veg =5V 10 nA
V(srjceo | Collector-base Breakdown _
Voltage (Iz = 0) Ic =100 pA 140 v
V(gr)ceo™ | Collector-emitter Breakdown _
Voltage (I = 0) lc =10 mA 80 \Y
V(sr)eBo | Emitter-base Breakdown _
Voltage (Ic = 0) le =100 uA / v
Vcesay” | Collector-emitter Saturation lc =150 mA Ig =15 mA 0.2 Y
Voltage lc =500 mA Ig =50 mA 0.5 \Y
Vee(sa)® | Base-emitter Saturation Voltage lc =150 mA Ig =15 mA 1.1 \
hee* DC Current Gain Ic =0.1 mA Vee =10V
For 2N3019 50
For 2N3020 30 100
|c=10mA VCE =10V
For 2N3019 90
For 2N3020 40 120
|c=150mA Vce =10V
For 2N3019 100 300
For 2N3020 40 120
lc =500 mA Vece =10V
For 2N3019 50
For 2N3020 30 100
lc=1A Vee =10V 15
Ic = 150 mA Vee =10V
Tamb =— 55 °C
For 2N3019 40
hte Small Signal Current Gain Ilc =1 mA Veg =5V
f=1kHz
For 2N3019 80 400
For 2N3020 30 200
fr Transition Frequency lc =50 mA Vee =10V
f =20 MHz
For 2N3019 100 MHz
For 2N3020 80 MHz
Cego Emitter-base Capacitance lc =0 Veg =05V 60 F
f=1MHz P
Ccso Collector-base Capacitance le =0 Veg =10V 12 F
f=1 MHz P
NF Noise Figure lc =100 pA Vee =10V 4 dB
for (2N3019) only f=1kHz Ry =1 KQ
rop'Cpc | Feedback Time Constant Ic =10 mA Vee =10V
f = 4 MHz 400 | ps
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/2
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GS- M
Kyy S¢S-THOMSON

2N3053

AMPLIFIERS AND SWITCH

DESCRIPTION

The 2N3058 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-39 metal case, intended for me-
dium-current switching and amplifier applications.

ABSOLUTE MAXIMUM RATINGS

TO-39

INTERNAL SCHEMATIC DIAGRAM

NPN

S- o8/

Symbol Parameter

Value Unit
Veeo Collector-base Voltage (lg = 0) 60 Y
Vceo Collector-emitter Voltage (Ig = 0) 40 \
Veso Emitter-base Voltage (Ic = 0) 5 \%
lc Collector Current 700 mA
Piot Total Power Dissipation at T¢ase < 25 °C 5 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

January 1989
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2N3053

THERMAL DATA

‘ Rih j-case | Thermal Resistance Junction-case Max 35 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcex Collector Cutoff Current
- A
(Vge =15 V) Vce =60V 250 n
V(sryceo | Collector-base Breakdown _
Voltage (I¢ = 0) lc =100 pA 60 Vv
Vryceo | Collector-emitter Breakdown _
Voltage (Is = 0) lc =100 pA 40 Vv
Vir)jcer” | Collector-emitter Breakdown _
Voltage (Rge < 10 Q) lc =10 mA 50 v
V(grjeso | Emitter-base Breakdown _
Voltage (I = 0) le = 100 A 5 v
Vcesa)® | Collector-emitter Saturation Ic = 150 mA Is =15 mA 14 v
Voltage
Vee* Base-emitter Voltage lc =150 mA Vee =25V 1.7 \Y
VBE(sat)* | Base-emitter Saturation Voltage lc =150 mA lg =15 mA 1.7 \Y
hre* DC Current Gain lc =150 mA Vee =25V 25
Ic =150 mA Vee =10V 50 250
fr Transition Frequency ;C-zzgomm Vee =10V 100 MHz
Ceso Emitter-base Capacitance lc =0 Veg =05V 80 E
f=1 MHz P
Ccso Collector-base Capacitance le =0 Veg =10V 15 oF
f=1MHz
* Pulse : pulse duration = 300 us, duty cycle = 1 %.
22
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" 'z SGS-THOMSON 2N3107/2N3108
Y ucroELEcTRONICS 2N3109/2N3110

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N3107, 2N3108, 2N3109 and 2N3110 are
silicon planar epitaxial NPN transistors in Jedec
TO-39 metal case primarily intended for large signal,
low noise industrial applications.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
EERULE E
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter 2N 3109 2N 3107 Unit
2N 3110 2N 3108
Veso Collector-base Voltage (g = 0) 80 100 \Y
Vceo Collector-emitter Voltage (Ig = 0) 40 60 \Y
VeBO Emitter-base Voltage (Ic =0) 7 \Y
lc Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.8 W
at Tease <25 °C 5 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/3
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2N3107-2N3108-2N3109-2N3110

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 35 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current (Ig =0) | Vcg =60V Tamb = 150 °C 10 HA
lces Collector Cutoff Current (Vgg =0){ Vce =60V 10 nA
lego Emitter Cutoff Current (I¢c = 0) Veg =5V 10 nA

Visrycso | Collector-base Breakdown Ic =100 pA

Voltage (Ig =0) For 2N 3109 and 2N 3110 80 Vv
For 2N 3107 and 2N 3108 100 Y
Vrjceo® | Collector-emitter Breakdown lc =30 mA
Voltage (Ig =0) For 2N 3109 and 2N 3110 40 \
For 2N 3107 and 2N 3108 60 Vv

Vreso | Emitter-base Breakdown _

Voltage (I¢ =0) le =100 pA 7 v

Vcesat)® | Collector-emitter Saturation lc =150 mA Ig =15 mA 0.25 \Y

Voltage lc=1A Ig =100 mA 1 Vv
VBEe(saty* | Base-emitter Saturation Voltage Ic =150 mA Ig =15 mA 1.1 Vv
lc=1A lg =100 mA 2 \"
hre* DC Current Gain For 2N 3107 and 2N 3109
lc =150 mA Vee =1V 100 300
lc =0.1 mA Ve =10V 35
lc =500 mA Ve =10V 40
Ic =150 mA Vee =10V
Tamb =-55°C 30
For 2N 3108 and 2N 3110
Ic =150 mA Veg =1V 40 120
lc =0.1 mA Vee =10V 20
Ic =500 mA Vee =10V 25
lc =150 mA Vee =10V
Tamb =— 55 °C 15
fr Transition Frequency lc =50 mA Vee =10V
f =20 MHz
For 2N 3107 and 2N 3109 70 MHz
For 2N 3108 and 2N 3110 60 MHz
Ceso Emitter-base Capacitance lc =0 Veg =05V 80 F
f=1 MHz P
CcBo Collector-base Capacitance le=0 Veg =10V
f=1MHz
For 2N 3107 and 2N 3108 20 pF
For 2N 3109 and 2N 3110 25 pF
NF Noise Figure lc =30 pA Vee =10V 8 dB
f=1kHz Ry =1 KQ
ton™* Turn-on Time lc =150 mA Veec =20V 200 ns
Ig1 =7.5 mA
toff** Turn-off Time lc =150 mA Vee =20V 1000 ns
Igy == lg2 =75 mA

* Pulsed : pulse duration = 300 us, duty cycle =1 %.
** See test circuit.
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2N3107-2N3108-2N3109-2N3110

Normalized DC Current Gain. Contours of Constant Narrow Band Noise Figure.
N G- 4532 LT . T . i — . L...E-Il. 33
"B | WF R A i i

“ - HHE 1 1 ‘ 648
I i T tT I I TH \\ 4dB) \
: i | L AN \J T
. gl il A0 VAN
o= : \ ‘% ‘i‘{\\"’ T
P |
J . \ 4dB [ Y T\ \
LLINGDY
\sht\ N.) 1
2 - N )
- LN PN
0. ! 0.01 01 Ic (mA)
Test Circuit for ton, toff.
VB B:-?.SV VCC = +20V
10us
Vour

I |+16V
VIN

S-4630
PULSE GENERATOR : TO OSCILLOSCOPE :
t. of input pulse < 15 ns t>15ns
tr of input pulse < 15 ns Zn =100 KQ
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HIGH VOLTAGE AMPLIFIER

DESCRIPTION

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

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- bBY7/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 150 \%
Vceo Collector-emitter Voltage (lg = 0) 150 \
Veso Emitter-base Voltage (Ic =0) 5 \
lc Collector Current 150 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.8 w
at Tcase <25 °C 5 W
Tstg, Tj Storage and Junction Temperature 65 to 200 °C
January 1989 1/2
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2N3114

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 35 °C/W
Rthj.amb | Thermal Resistance Junction-ambient Max 219 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current (Ig =0) Ve =100 V 10 nA
Veg =100 V Tamb = 150 °C 10 UA
leso Emitter Cutoff Current (I¢ = 0) Veg =4V 100 nA
V(sryceo | Collector-base Breakdown _
Voltage (Ie = 0) Ic =100 pA 150 Y
Vir)ceo® | Collector-emitter Breakdown _
Voltage (Is = 0) Ic =10 mA 150 v
V(srjeso | Emitter-base Breakdown _
Voltage (I¢c = 0) le =100 pA 5 v
Vcesat)® | Collector-emitter Saturation Ic =50 mA I =5 mA 1 Y
Voltage
Vee(sat)” | Base-emitter Saturation Voltage lc =50 mA Igs =5 mA 0.9 \Y
hgg* DC Current Gain Ic =100 pA Vce =10V 15 35
lc =30 mA Vee =10V 30 60 120
Tamp =— 55 °C
lc =30 mA Vee =10V 12 24
hte High Frequency Current Gain lc =30 mA Vee =10V 2
f =20 MHz
Ceso Emitter-base Capacitance Veg =05V
f=1MHz 80 | pF
Ccso Collector-base Capacitance Veg =20V 9 F
f=1MHz P
" Pulsed : pulse duration = 300 s, duty cycle = 1 %.
22 SGS-THOMSON
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2N3137

RF AMPLIFIER

DESCRIPTION

The 2N3137 is a silicon planar epitaxial NPN tran-
sistor in a TO-39 metal case. It is a primarily de-
signed for application as a Class-C, RF power am-
plifier. In addition to the large signal capabilities, the
low noise and high transition frequency of the
2N3137 provide excellent performance in a variety
of linear amplifier for telecommunication applica-
tions.

ABSOLUTE MAXIMUM RATINGS

INTERNAL SCHEMATIC DIAGRAM

NPN

S- 68Y7

Symbol Parameter Value Unit
Veeo Collector-base Voltage (g = 0) 40 \Y
Vceo Collector-emitter Voltage (Ig = 0) 20 \
Veso Emitter-base Voltage (Ic = 0) 4 \Y

Ptot Total Power Dissipation at Tamp < 25 °C 0.6 w
at Tease <25 °C 1 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C

January 1989
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2N3137

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 175 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 292 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Iceo Collector Cutoff Current (Ig = 0) Veg =20V 0.12 50 nA
Ve =20 V Tamp = 150 °C 0.1 50 uA
V(sr)ceo | Collector-base Breakdown _
Voltage (Ig = 0) lc =100 uA 40 v
Vceo(sus)* | Collector-emitter Sustaining _
Voltage (s = 0) Ilc =15 mA 20 \%
V(srjeso | Emitter-base Breakdown _
Voltage (Ic =0) le =100 A 4 v
Vce(saty | Collector-emitter Saturation _ _
Voltage Ilc =50 mA Iz =5 mA 0.12 0.3 Vv
heg* DC Current Gain lc =50 mA Vece =5V 20 70 120
Gpe Power Gain (class-C) Vee =20V o
f = 250 MHz P; =100 mW 6 7 dB
NF Noise Figure Vce =10V Ic =30 mA 4 dB
f = 200 MHz Ry =50 Q
Ccso Collector-base Capacitance Veg =10V f=1MHz 2.8 3.5 pF
fr Transition Frequency lc =50 mA Vee =10V 500 750 MHz
n Collector Efficiency Vece =20V o o
f = 950 MHz P; =100 mW 40 60 %
“ Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2138 SGS-THOMSON
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2N3137

DC Current Gain.

hFE

T

|

80 7

60

Tamp= 100"

iyl

fires

i

|
\
!
I H
ol A i
I

,‘[

Collector-emitter Saturation Voltage.

Base-emitter Saturation Voltage.

s L L
Ic =10}, I
016 }— + 1 1 c ‘L B l
L T T
LR T/
N i | IT i 74 f
008 §'\'\:%? \T‘E"‘;{OPEC_C é /1 !
[~ 1
004 *J', ,'4“_ ’H | —Isis'c‘ 25l‘c
H_" BN i
oL T LU LTI
2 T 68 & . LI
10-! 1 0 )

Contours of Constant Transition Frequency.

1 l I I [ . G342, G—3425N
VBE(sat) Vee
W ic =0l [ T R \ e | f
T L ; A
| (- } | (A Y — ._4[_8?0 SRy il
L — T 1
/ — T 1 AT =
08 T Tamo =-55°C| 1 7 A 11111 B : i
_ i | A | \ /
08 — T < 7 | ’ ! _/r
25°C|_LotT] //
1 (]
07 I = ! - E
007
06 — —
i 1 i
05 Ah/,' Ll +
ot |
oe L] il :
10" 1 10 Ic(mA) 107! 1 10 Ic(mA)
Collector-base capacitance. Emitter-base capacitance.
G—3426 G—3a2m
Ccao # [ [ ] ! Ceso A{» T T Jr T 7T
(pF) Teto T T IT (pF) F—t - ﬁ{ro TTTTT
G0 i St i S S S S Sl 5 ‘ Rl e e
A \ e ,,T‘ SRR A ;
\\ ; ‘ ! .
, oL :
e . —
‘ - ‘ S S S S S
] i1 ! I T CTT
2 i . ; ‘ 2 — ! b
! : . i i | i
S S — s _ : - — e S
T R EEE
1 et - — L e =
Lo | * P | |
" 71 T ™ H f T
[T 1 HEREEEN |
o 5 10 15 20 25 veg (V) 0 05 1 15 2 25Vgg (V)
3/3
Lyy SGS-THOMSON
Y/ sicRoBLESTRONICS

347






vy SGS-THOMSON
/4 msmn@%@m@gm@mm

2N3250
2N3251

AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N3250 and 2N3251 are silicon planar epitaxial
PNP transistors in Jedec TO-18 metal case. They
are suited for switching and amplifier applications.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
€
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) - 50 \%
Vceo Collector-emitter Voltage (lg = 0) - 40 \
Vego Emitter-base Voltage (I¢c = 0) -5 \Y
Ic Collector Current - 200 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease < 25 °C 1.2 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/3
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2N3250-2N3251

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 146 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 487 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcex Collector Cutoff _ _
Current (Vge =3 V) Vee =-40V 20 nA
[E13% Base Cutoff Current
Veg =—40V - 50 nA
(Vee =3 V) °t
Vsrycso | Colllector-base Breakdown _ _
Voltage (I = 0) lc = ~10 pA 50 v
VsRr)ceo™ | Collector-emitter Breakdown _ _
voltage (Ig = 0) lc =— 10 mA 40 v
V(sr)eso | Emittter-base Breakdown L _
Voltage (I¢c = 0) le == 10 pA 5 v
Vce (sat)* | Collector-emitter Saturation | Ic ==10mA  Ig=—1mA 0.25 Vv
Voltage lc=—50mA Ig=—5mA 0.5 \
VBE (sat)” | Base-emitter Saturation lc =— 10 mA lIg =—1mA 0.6 0.9 \Y
Voltage Ic =— 50 mA lg=—5mA 1.2 \Y
hre* DC Current Gain for 2N3250
lc=—01mA Veg=—-1V 40
|c=—1mA VCE =-—1V 45
lc=—10mA Vge=-1V 50 150
IC=—50mA VCE=—1V 15
for 2N3251
lc=—01mA Vgeg=-1V 80
|c=—1mA VQE=-—1V 90
lc =—10 mA Vee=—1V 100 300
lc==50mA Veg=—-1V 30
hte Small Signal Current Gain lc=—1mA Vece=— 10V
=1 kHz for 2N3250 50 200
for 2N3251 100 400
fr Transition Frequency lc==—10mA Vcg=-20V
f =100 MHz for 2N3250 250 MHz
for 2N3251 300 MHz
Ceso Emitter-base Capacitance lc =0 _
f=1 MHz VEB = 1V 8 pF
Cceo Collector-base Capacitance | lg =0 _
f =1 MHz Veg=—10V 6 pF
NF Noise Figure lc=—100pA Ve =-5V 6 dB
f =100 Hz Ry =1 kQ
hie Input Impedance lc=—1mA Veg =—10V
f=1kHz for 2N3250 1 6 kQ
for 2N3251 2 12 kQ
hre Reverse Voltage Ratio lc =—1mA Vee =—10V
=1 kHz for 2N3250 1073
for 2N3251 2x1073
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
23 L3y SGS-THOMSON
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2N3250-2N3251

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hoe Output Admittance lc =—1mA Veg =—10V
f=1kHz for 2N3250 4 40 us
for 2N3251 10 60 us
ta Delay Time lc =10 mA Vec =3V 35 ns
|B1 =1 mA
tr Delay Time lc =10 mA Vee =3V a5 ns
Ig1 =1 mA
ts Storage Time Ilc =10 mA Vee=3V 200 ns
gt =—lg2 =1 MA
te Fall Time Ic =10 mA Vee=3V 50 ns
|B1 == |Bg =1mA
oo'Chc Feedback Time Constant lc =—10 mA Vee =—20V 250 ps
* Pulsed : pulse duration = 300 s, duty cycle = 1 %.
LS7 SGS-THOMSON 33
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2N3301
2N3302

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

DESCRIPTION

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.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5= b¥Y/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (lg = 0) 60 \
Vceo Collector-emitter Voltage (Ig = 0) 30 \Y
Veso Emitter-base Voltage (I¢c = 0) 5 Y
Ic Collector Current 0.5 A
Ptot Total Power Dissipation at Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.8 W
Tstg, Tj Storage and Junction Temperature - 65 to 200 °C

January 1989
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2N3301-2N3302

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 97.2 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T .., = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current Veg =50 V 10 nA
(Vee =0) Veg =50 V Tamb =150 °C 10 pA
leso Emitter-cutoff Current Veg =3V 10 nA
(Ic =0)
ViRr)ceo | Colllector-base Breakdown _
Voltage (I = 0) lo =10 1A 60 v
ViRrjceo™ | Collector-emitter Breakdown _
Voltage (I = 0) | lc =10 mA 30 v
V(sr)eso | Emittter-base Breakdown _
Voltage (I = 0) le =10 A s v
VcE (sat)* | Collector-emitter Saturation lc =150 mA Ig =15 mA 0.22 \%
Voltage Ic =500 mA Ig =50 mA 0.6 \
VBE (sat)* | Base-emitter Saturation Ic =150 mA Ig =15 mA 1.1 \
Voltage lc =500 mA Ig =50 mA 1.5 \
hee* DC Current Gain for 2N3301
lc =0.1 mA Vee =10V 20 40
Ilc =1 mA Vece =10V 25 60
Ic =10 mA Vee =10V 35 70
Ic =150 mA Veg =10V 40 120
Ic =500 mA Vce =10V 20 60
Ic =150 mA Vee=1V 20 50
for 2N3302
lc =0.1 mA Ve =10V 35 80
lc =1 mA Vee =10V 50 140
lc =10 mA Vee =10V 75 200
lc =150 mA Vee =10V 100 300
Ic =500 mA Vece =10V 50 125
lc =150 mA Vee =1V 50 75
hie High Frequency Current lc =50 mA _
Gain f-100 MHz ~ VeE=10V 25
Ceso Emitter-base Capacitance Veg =2V
f=1MHz 20 PF
CcBo Collector-base Capacitance | Vg =10V 8 F
f=1MHz P
ton™* Turn-on Time lc =300 mA _
Ios = 30 mA Vec =25V 60 ns
tofs™* Turn-off Time lc =300 mA Vec =25V 150 ns
|B1 =—|32 =30 mA

" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
** See test circuits.
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2N3301-2N3302

Test Circuit for ton.

=+25V

ouT

S- 4611
PULSE GENERATOR: TO OSCILLOSCOPE :
t<10ns t 1.0ns
Zn=50Q ZIN ~ 100 kQ
Test Circuit for tofr.
VBB=—1SV VCC=+25V
500N | |80 N

+31V 0.47uF

()_l_-LV|N

50N
PULSE GENERATOR: TO OSCILLOSCOPE :
tr<20 ns t <1.0ns
Zn=50Q ZIN =100 kO
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2N3502/2N3503
2N3504/2N3505

GENERAL PURPOSE AMPLIFIERS AND“SWITCHES

DESCRIPTION

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.

TO-39

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol P Value Unit
ymbo arameter 2N3502 2N3503 ni
2N3504 2N3505
Vceo Collector-base Voltage (Ig = 0) — 45 - 60 \Y
Vceo Collector-emitter Voltage (lg = 0) — 45 - 60 \
Vego | Emitter-base Voltage (IC = 0) 5 \
Ic Collector Current 600 mA
Piot Total power Dissipation at Tamb < 25 °C
For 2N3504, 2N3505 0.4 w
For 2N3502, 2N3503 0.7 w
at Tcase < 25 °C
For 2N3504, 2N3505 1.3 W
For 2N3502, 2N3503 3 . W
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

October 1988
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2N3052-2N3503-2N3504-2N3505

THERMAL DATA

2N3502 2N3504
2N3503 2N3505
Rih j-case| Thermal Resistance Junction-case Max 132 °C/W 58.3 °C/W
Rin j-amb | Thermal Rsistance Junction-ambient Max 437 °C/W 250 °C/W
ELECTRICAL CHARATERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ices Collector Cutoff Current (Vge =0) | For 2N3503 and 2N3505
Vee=—50V -10 nA
For 2N3502 and 2N3504
Vee =—-30V -10 nA
lcso Collector Cutoff Current For 2N3503 and 2N3505
(le =0) Vee == 50V Tamp =150 °C -10 nA
For 2N3502 and 2N3504
Vee =—30V Tamp =150 °C - 10 nA
V(srjceo | Collector-base Breakdown lc =—10 pA
Voltage (Ie = 0) For 2N3503 and 2N3505 - 60 \"
For 2N3502 and 2N3504 -45 \Y
ViRr)ceo+| Collector-emitter Breakdown lc =—10mA
Voltage (Ig = 0) For 2N3503 and 2N3505 - 60 Vv
For 2N3502 and 2N3504 -45 \"
VR)EBO | Emitter-base Breakdown _ _
Voltage (I¢ =0) le=—10pA 5 v
Vce(sat)r | Collector-emitter Saturation lc=—50mA Ig=—-25mA -0.25 \'
Voltage Ilc=—150 mA Ig =— 15 mA -04 \"
lc =— 500 mA g =—50 mA -16 \"
VBe(sat)* | Base-emitter Saturation Voltage lc=—50mA Ig=—25mA -1 \
lc=—150mA Ig =—15mA -13 \
lc =—500mA Ig =—50 mA -2 \"
hee- DC Current Gain lc =—0.01mA Vce =— 10V 80
lc=—01mA Vgg=—10V 120
lc =—1mA Vece =— 10V 135
lc=—10mA Vge=—10V 140
lc=—150 mA Vg =—10V 100 300
lc =—500 mA Vge =—10V 50
Tamb =— 55 °C
lc =50 mA Vee =—10V 50
fr Transition-Frequency lc=—50mA Vcg=-20V
f =100 MHz 200 MHz
Ceso Emitter-base Capacitance Ic =0 Veg =— 05V 30 E
f = 100 kHz P
Ccso | Collector-base Capacitance lge =0 Veg =—10V s E
f=1MHz p
NF Noise Figure lc=—30puA Vgg=-5V 4 dB
f=1MHz Rg =10 KQ
ton Turn-on Time lc =—300 mA Vgc =—30V 40 ns
Ig1 =— 30 mA
tott Turn-off Time lc == 300 mA Vgc =—30V 100 ns
Ig1 =—lg2 =— 30 mA
" Pulsed : pulse duration = 300 us, duty cycle = 1.5 %.
22 L§y SGS-THOMSON
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GENERAL PURPOSE AMPLIFIERS

DESCRIPTION

The 2N3700 is a silicon planar epitaxial NPN trans-
istor in Jedec TO-18 metal case, intended for small
signal, low noise industrial applications.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bBy/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig =0) 140 \
Vceo Collector-emitter Voltage (Ig = 0) 80 \Y%
Veso Emitter-base Voltage (Ic = 0) 7 \%
Ic Collector Current A
Ptot Total Power Dissipation at Tamp < 25 °C 0.5 W
at Tease <25 °C 1.8 w
at Tcase < 100 °C 1 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 12
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2N3700

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 97 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 350 °C/W
ELECTRICAL CHARACTERISTICS (Tamp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lceo Collector Cutoff Current (Ile =0) | Vcg =90V 10 nA
Veg =90 V Tamp = 150 °C 10 HA
lego Emitter Cutoff Current (Ic = 0) Veg =5V 10 nA
Vsr)cso | Collector-base Breakdown _
Voltage (le = 0) Ic =100 pA 140 v
V(er)ceo* | Collector-emitter Breakdown _
Voltage (s = 0) Ic =30 mA 80 v
Vsrieso | Emitter-base Breakdown Voltage e =100 pA 7 Y
(Ic =0)
Vcesat)® | Collector-emitter Saturation Ilc =150 mA Ig =15 mA 0.2 \Y
Voltage lc =500 mA lg =50 mA 0.5 Y
VeEsat)” | Base-emitter Saturation Voltage | lc = 150 mA Ig =15 mA 1.1 \Y%
heg* DC Current Gain
Ic =0.1 mA Vece =10V 50
Ilc =10 mA Vee =10V 90
lc =150 mA Vee =10V 100 300
lc =500 mA Vce =10V 50
lc=1A Vee =10V 15
lc =150 mA Veeg =10V
Tamp =— 55 °C 40
hte Small Signal Current Gain lc =1 mA Vee =5V 80 400
=1 kHz
fr Transition Frequency Ic =50 mA Vece =10V
f 2 20 MHz 100 MHz
Cego Emitter-base Capacitance Ic =0 Veg =05V 60 F
f=1MHz P
Ccso Collector-base Capacitance lge =0 Veg =10V 12 F
f=1MHz P
rop'Chc | Feedback Time Constant lc =10 mA Veg =10V
f = 4 MHz 25 400 ps
" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/2
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HIGH-CURRENT SWITCH

DESCRIPTION

The 2N3724 is a silicon planar epitaxial transistor
in TO-39 metal case. ltis a high-current switch used
for memory applications requiring breakdown vol-
tages up to 30 V and operating currents to 1 A.

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
- b¥Y/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (lg = 0) 50 \
Vces Collector-emitter Voltage (Vge = 0) 50 \
Vceo Collector-emitter Voltage (lg = 0) 30 \Y
Veso Emitter-base Voltage (Ic = 0) 6 \Y
I Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.8 W
at Tease < 25 °C 35 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/3
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2N3724

THERMAL DATA

Rihj-case | Thermal Resistance Junction-case Max 50 °C/W
Rth j-amb | Thermal Resistance Junction-ambient Max 220 °C/W
ELECTRICAL CHARACTERISTICS (T mb = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current (Ig =0) Veg =40V 17 uA
Veg =40 V Tamb = 100 °C 120 | pA
V(sryceo | Collector-base Breakdown _
Voltage (Ig = 0) lo =10 pA 50 v
Vir)ces | Collector-emitter Breakdown _
Voltage (Vge = 0) lo =10 A 50 v
V(sryceo™ | Collector-emitter Breakdown _
Voltage (Is = 0) Ic =10 mA 30 v
V(srjeso | Emitter-base Breakdown _
Voltage (I¢ = 0) le=10pA 6 v
Vcesat)® | Collector-emitter Saturation lc =10 mA Ig =1 mA 0.25 \
Voltage lc =100 mA Ig =10 mA 0.20 \
Ic =300 mA Ig =30 mA 0.32 \
Ic =500 mA Ig =50 mA 0.42 \Y
lc =800 mA Ig =80 mA 0.65 Vv
Ic =1000 mA Ig =100 mA 0.75 \
Vee(sat)” | Base-emitter Saturation Voltage Ic =10 mA lIg =1 mA 0.64 | 0.76 \
Ic =100 mA Ig =10 mA 0.75 | 0.86 Vv
Ic =300 mA Iz =30 mA 0.89 1.1 \'
Ic =500 mA lg =50 mA 0.9 1.2 \"
lc =800 mA Ig =80 mA 1.0 15 \%
Ic = 1000 mA Ig =100 mA 1.1 1.7 \%
hee* DC Current Gain lc =10 mA Vee =1V 30 60
Ic =100 mA Vee =1V 60 90 150
Ic =300 mA Vee =1V 40 60
Ic =1000 mA Vee =5V 30
lc =800 mA Veg =2V 25
lc =500 mA Vee =1V 35
hie High Frequency Current Gain lc =50 mA Vece =10V 3
f =100 MHz
Cceo Collector-base Capacitance lc =0 Veg =10V 12 F
f =1 MHz P
Ceso Emitter-base Capacitance lc =0 Veg =05V 55 F
f=1MHz P
ton ™" Turn-on Time Ic =500 mA Vee =30V 35 ns
Ig =50 mA
toff** Turn off Time lc =500 mA Veec =30V 60 ns
Ig1 =—Ig2 = 50 mA

" Pulsed : pulse duration = 300 us, duty cycle = 1 %.
** See test circuit.
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2N3724

Switching Characteristics. Switching Characteristics.
G - 3155 G -3156
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HIGH VOLTAGE, HIGH CURRENT SWITCH

DESCRIPTION

The 2N3725 is a silicon planar epitaxial transistor
in TO-39 metal case It is a high-voltage, high cur-
rent switch used for memory applications requiring
breakdown voltages up to 50 V and operating cur-
rents to 1 A. Fast switching times are assured be-
cause of the high minimum fr (300 MHz) and tight
control on storage time.

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- oBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 80 Vv
Vces Collector-emitter Voltage (Vge = 0) 80 \Y%
Vceo Collector-emitter Voltage (Ig = 0) 50 \
Vego Emitter-base Voltage (Ic = 0) 6 \'
lc Collector Current A
Piot Total Power Dissipation at Tamp < 25 °C 0.8 w
at Tcase <25 °C 35 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
January 1989 1/4
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2N3725

THERMAL DATA

Rin j-case | Thermal Resistance Junction-case Max 50 °C/W
Rthj-amp | Thermal Resistance Junction-ambient Max 220 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current (Ig = 0) Veg =60V 1.7 A
Ve =60 V Tamb = 100 °C 120 | pA
V(sryceo | Collector-base Breakdown _
Voltage (Ig = 0) lo =10 uA 80 v
ViRr)ces | Collector-emitter Breakdown _
Voltage (Vs =0) lc =10 pA 8o v
V(sryceo™ | Collector-emitter Breakdown 50 v
Voltage (Ig = 0) lc =10 mA
V(sr)eso | Emitter-base Breakdown B
Voltage (I¢ = 0) le =104A 6 v
Vcesayy® | Collector-emitter Saturation lc =10 mA Ig =1 mA 0.19 | 0.25 Y
Voltage lc =100 mA Ig =10 mA 0.21 0.26 \
lc =300 mA Iz =30 mA 0.31 04 \Y
lc =500 mA Ig =50 mA 0.4 0.52 \%
lc =800 mA Ig =80 mA 0.5 0.8 \
Ic =1000 mA Ig =100 mA 0.6 0.95 \
VBE(sat)* | Base-emitter Saturation Voltage Ic =10 mA Ig =1 mA 0.64 | 0.76 \Y
Ilc =100 mA Ig =10 mA 0.75 | 0.86 \
Ic =300 mA Ig =30 mA 0.89 1.1 Vv
lc =500 mA Ig =50 mA 0.9 1.2 \
Ic =800 mA Ig =80 mA 1.0 1.5 \
Ic =1000 mA Ig =100 mA 1.1 1.7 Vv
hee* DC Current Gain Ic =10 mA Vee=1V 30 60
lc =100 mA Vee =1V 60 90 150
Ic =300 mA Veg =1V 40 60
Ic =1000 mA Vce =5V 25 65
Ic =800 mA Veg =2V 20 40
|c =500 mA VCE =1V 35
hte High Frequency Current Gain Ic =50 mA Vee =10V 3
f =100 MHz
Cceo Collector-base Capacitance le =0 ’ Veg =10V 10 F
f=1 MHz P
Ceso Emitter-base Capacitance lc =0 Veg =05V 55 E
f=1MHz P
ton ** Turn-on Time Ic =500 mA Vee =30V a5 ns
Ig =50 mA
toft™™ Turn off Time : Ic =500 mA Vee =30V
60 ns
Ig1 =—Ig2 = 50 mA

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

2/4

366

"_I SGS-THOMSON

MICROELECTRONICS




2N3725

DC Current Gain.
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2N3725

Test Circuit for ton, toff.

c* + 30V

Ve

Vout

+9.7V
v,
IN
S-4618
PULSE GENERATOR : TO OSCILLOSCOPE :
t,<1.0ns t<1.0ns
PW=1.0 us Zn 2100 KQ
Zn=50Q
DC<2%
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{vy SGS-THOMSON 2N3866
Y/ incRoELECTRONIGS BFR97

VHF-UHF POWER AMPLIFIER

DESCRIPTION

The 2N3866 and BFR97 are silicon planar epitaxial
NPN transistor in Jedec TO-39 metal case. They are
designed for VHF-UHF class A, B, or C amplifier cir-
cuits and oscillator applications.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
S- eBy7 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vces Collector—emitter Voltage (Vge = 0) 55 \
Vceo Collector-emitter Voltage (Ig = 0) 30 \
VeBoO Emitter—base Voltage (Ic = 0) 3.5 \Y
e Collector Current 0.5 A
Piot Total Power Dissipation at Tcase < 25 °C 5 w
Tstg, T) | Storage and Junction Temperature — 65 to 200 °C
March 1989 1/3
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2N3866-BFR97

THERMAL DATA

l Rih j-case [ Thermal Resistance Junction-case

Max [ 35

cW_|

ELECTRICAL CHARACTERISTICS(T .1, = 25 °C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Ve =28 V 20 LA
(Is =0) ‘
ViRrices | Collector—emitter Breakdown _
Voltage (Vee = 0) Ic =0.1 mA 55 v
Vceo (sus)”| Collector—emitter Sustaining _
Voltage (Ig = 0) lo =5 mA 30 v
Virjeso | Emitter-base Breakdown _
Voltage (¢ = 0) le =100 pA 35 v
Vce(say® | Collector—emitter Saturation I =100 mA ls =20 mA 4 v
Voltage ©= B=
heg* DC Current Gain le =50 mA Vee =5V 10 200
lc =360 mA Vee =5V 5
fr Transition Frequency lc =50 mA Vee =15V
f = 200 MHz 500 MHz
Ccso Collector-base Capacitance | Ig =0 Veg =28V 3 oF
f=1MHz
Po** Output Power Vec=—28V  P; =100 mW 1 w
f = 400 MHz
n Collector Efficiency Vec=—28V Py=1W 45 %
f = 400 MHz °

* Plused : pulse duration = 300 ms, duty cycle =1 %.
** See test circuit.

Test Circuit for Power Output Measurement (f = 400 MHz).

C4,C2, Cs4, C5 =3 -25pF
Ca=7-15pF
R1=56Q
Ro=1kQ

L1, L2=5cm Line (2x 5 mm)

Ls, Ls, Ls = RF choke 0.1 uH

L4 = Ferrite choke 1 mm

2/3
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2N3866-BFR97

High Frequency Current Drain.
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2N3930
2N3931

HIGH-VOLTAGE AMPLIFIERS

DESCRIPTION

The 2N3930 and 2N3931 are silicon planar epitaxial
PNP transistors in Jedec TO-18 (2N3930) and Je-
dec TO-39 (2N3931) metal cases.

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

to 50 mA.

TO-18 TO-39

INTERNAL SCHEMATIC DIAGRAM

C
8
NP
P E
S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Coliector-base Voltage (Ig = 0) -~ 180 v
Vceo Collector-emitter Voltage (Ig = 0) — 180 \Y
Vego Emitter-base Voltage (I =0) -6 \Y
lc Collector Current - 100 mA
Piot Total Power Dissipation at Tamp < 25 °C
For 2N3930 0.4 W
For 2N3931 0.7 w
at Tease < 25 °C
For 2N3930 1.4 w
For 2N3931 25 w
Tstg, T; | Storage and Junction Temperature — 55 to 200 °C
October 1988 1/4
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2N3930-2N3931

THERMAL DATA

2N3930 2N3931
Rihjcase  Thermal Resistance Junction-case Max 125 °C/W 70 °C/W
Rithj-amb  Thermal Resistance Junction-ambient Max 438 °C/W 250 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lceo Collector Cutoff Current (Ig =0) Veg == 100V -10 nA
Veg =— 100V  Tamp =125 °C -10 | pA
leso Emitter Cutoff Current (I¢ = 0) Vep =—4V -10 nA
V(sryceo | Collector-base Breakdown _ _ \%
Voltage (lg = 0) lo == 10pA 180
V(sryceo™ | Collector-emitter Breakdown _ _ \
Voltage (Ig = 0) lo =—2mA 180
V(srjeso | Emitter-base Breakdown Voltage le =— 10 pA _ \
(Ic =0)
Vcesat)® | Collector-emitter Saturation lo == 10 mA I =— 1 mA _041l-025 \
Voltage
VBe(sat)” | Base-emitter Saturation Voltage lc == 10 mA Ig =— 1 mA —0.74| - 09 \Y
hee* DC Current Gain lc =—10pA Vee =—10V 60 110
lc=—1mA Veg =—10V 80 170
lc =—10mA Vee=—-10V 80 200 | 300
lc =—10 A Vee=—10V
Tamb =—55°C 15 60
lc=—100pA  Vgg =—10V
Tamp =— 55 °C 30 a0
fr Transition Frequency Ic =—1mA __ MHz
f =20 MHz Vee =—10V 40 60 160
Ceso Emitter-base Capacitance Ilc =0 Veg =— 05V 20 25 pF
f=1MHz
Ccso Collector-base Capacitance lge =0 Veg=—5V 5 7 pF
f=1MHz
NF Noise Figure lc =— 10 pA Vee=-5V
Rg =10 kQ
=10 kHz B =2 kHz 1 3 dB
f=1KkHz B =200 Hz 1 3 dB
f =100 Hz B =20 Hz 2 10 dB
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
2/4
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2N3930-2N3931

DC Current Gain.
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Collector-emitter Saturation Voltage.
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2N3930-2N3931

Contours of Constant Noise Figure (f = 1 kHz).
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Contours of Constant Noise Figure (f = 10 kHz).
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(N7 SGS-THOMSON 2N3962/2N3963
YI icRoELEGTRONICS 2N3964/2N3965

LOW NOISE, LOW LEVEL AMPLIFIERS

" DESCRIPTION

The 2N3962, 2N3963, 2N3964 and 2N3965 are si-
licon planar epitaxial PNP transistors in Jedec
TO-18 me-tal case particularly intended for use in
low noise applications. They features are excellent
current gain linearity from 1 uA to 50 mA.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter 2N3962 Unit
2N3964 2N3965 2N3963
Veeo Collector-base Voltage (Ig =0) —45 - 60 - 80 \
Vceo Collector-emitter Voltage (Ig = 0) —45 - 60 - 80 \
Vego Emitter-base Voltage (Ic =0) -6 \
Ic Collector Current - 200 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tcase <25 °C 1.2 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
October 1988 1/3
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2N3962-2N3963-2N3964-2N3965

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 146 °C/W
Rith j-amb | Thermal Resistance Junction-ambient Max 487 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lces Collector Cutoff Current (Vge =0)| For 2N3964
VCE =—40V - 10 nA
Ve =—40V Tamb = 150 °C -10 uHA
N For 2N3962 and 2N3965
VCE =-50V -10 nA
Vee=—-50V Tamp = 150 °C -10 LA
For 2N3963
VCE =-70V -10 nA
Vee =—70V Tambp = 150 °C -10 UA
leBo Emitter Cutoff Current (I¢ = 0) Veg=—4V -10 nA
V(sriceo | Collector-base Breakdown Ilc =— 10 pA
Voltage (Ig =0) For 2N3964 —45 \%
For 2N3962 and 2N3965 - 60 \Y
For 2N3963 - 80 \Y
V@eRr)ces | Collector-base Breakdown lc ==10 pA
Voltage (Vge =0) For 2N3964 - 45 \%
For 2N3962 and 2N3965 - 60 Vv
For 2N3963 - 80 Vv
V(erjceo™ | Collector-emitter Breakdown lc =—5mA
Voltage (Ig =0) For 2N3964 - 45 \Y
For 2N3962 and 2N3965 - 60 Vv
For 2N3963 - 80 Vv
V(srjeso | Emitter-base Breakdown __ _
Voltage (I¢ =0) le=—10pA 6 v
Vcesaty” | Collector-emitter Saturation lc =—10 mA Ig =— 05 mA -0.25( "V
Voltage lc =—50 mA Ig =—5mA -04 \
VBe(sat)” | Base-emitter Saturation Voltage | Ic =— 10 mA I =— 0.5 mA -09 | V
lc =— 50 mA Ig =— 5 mA -095| V
hee* DC Current Gain For 2N3962 and 2N3963
lc =—1pA Vece=—-5V 60
lc =— 10 pA Vce=—5V 100 300
lc=—100pA Ve =—5V 100
lc =—1mA Vce=—5V 100 450
lc =— 10 mA Vee=—5V 100
lc =—50 mA Vece=—5V 90
lc =— 10 uA Vece=—-5V
Tamb =— 55 °C 40
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
23 LSy SGS-THOMSON
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2N3962-2N3963-2N3964-2N3965

ELECTRICAL CHARACTERISTICS (continued)

Symbol

Parameter

Test Conditions

Min.

Typ.

Max.

Unit

hee”

DC Current Gain

For 2N3962 and 2N3963
Ic=—50mA VCE=—5V
Tamb =—55°C
Ilc=—1mA
Tamb =100 °C
For 2N3964 and 2N3965
lc =—1pA Veg =— 5V
10 }.lA VCE =
—100pA  Vge=-5V
-1 mA Vce
- 10 mA Vce
- 50 mA Vce
- 10 pA Vce
Tamp =—55 °C

lc =—50 mA Vee =—5V
Tamb =— 55 °C
lc=—1 mA
Tamp = 100 °C

Ve =-5V

S
I
|

o
I I T TR I

nwononon

Vecge ==5V

45

180
250
250
250
200
180

100

90

600

500

600

800

Small Signal Current Gain

lc=—1mA Vege=-5V
f=1kHz

For 2N3962 and 2N3963
For 2N3964 and 2N3965

100
250

550
700

fr

Transition Frequency

lc=—05mMAVcg=-5V
f =20 MHz

For 2N3962 and 2N3963
For 2N3964 and 2N3965

40
50

160
160

MHz
MHz

Ceso

Emitter-base Capacitance

lc=0 Veg =— 05V
f=1MHz

pF

Ccso

Collector-base Capacitance

lg =0
f=1MHz

Veg=-5V

pF

NF

Noise Figure

|C =—20},I.A
Rg =10 kQ
For 2N3962 and 2N3963
f=10to 10 000 Hz

f =100 Hz B=15Hz
f=1kHz B =150 Hz
f =10 kHz B =1.5 kHz
For 2N3964 and 2N3965
f=10to 10 000 Hz

f=10 Hz B=2Hz

f =100 Hz B=15Hz
f=1kHz B =150 Hz
f=10kHz B =15 kHz

Veg =—5V

wwdw

N s~ N

*

Pulsed : pulse duration = 300 us, duty cycle = 1 %.
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2N4013

HIGH-CURRENT SWITCH

DESCRIPTION

The 2N4013 is a silicon planar epitaxial transistor in
TO-18 metal case. It is a high-current switch used
for memory applications requiring breakdown vol-
tages up to 30 V and operating currents to 1 A.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bny/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 50 \Y
Vces Collector-emitter Voltage (Vge = 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 Tamp < 25 °C 0.36 w
at Tease < 25 °C 1.2 W
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

January 1989
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2N4013

THERMAL DATA

Rthj-case | 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)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
IcBo Collector Cutoff Current Ve =40V 1.7 HA
(Ie = 0) Veg = 40 V Tamb = 100 °C 120 | pA
V(srjceo | Collector-base Breakdown Voltage| Ic = 10 uA 50 \
(le=0)
Visrices | Collector-emitter Breakdown lc =10 uA 50 \
Voltage (Ve = 0)
V(BR)CEO" Collector-Emitter Breakdown Ilc =10 mA 30 \Y
Voltage (Ig = 0)
V(8R)EBO Emitter-Base Breakdown Voltage | lg = 10 uA 6 \
(Ic = 0)
| Vceay® | Collector-Emitter Saturation lc = 10 mA ls=1mA 0.25 \Y
Voltage lc = 100 mA I = 10 mA 0.20 Y
lc = 300 mA Iz = 30 mA 0.32 \
Ic = 500 mA Ig = 50 mA 0.42 \%
Ic = 800 mA Iz = 80 mA 0.65 \
Ic = 1000 mA Is = 100 mA 0.75 \Y
VBE(sat)* Base-Emitter Saturation Voltage lc = 10 mA Is =1mA 0.64 | 0.76 \Y
Ic = 100 mA Ig =10 mA 0.75 | 0.86 Vv
lc = 300 mA g = 30 mA 0.89 1.1 Vv
Ic = 500 mA I = 50 mA 0.9 1.2 \Y
Ic = 800 mA Iz = 80 mA 1.0 1.5 "
Ic = 1000 mA g = 100 mA 1.1 1.7 \"
heg* DC Current Gain Ilc = 10 mA Vee=1V 30
Ic = 100 mA Vee=1V 60 150
lc = 300 mA Veeg =1V 40
lc = 1000 mA Vee =5V 30
Ic = 800 mA Vee =2V 25
lc = 500 mA Vee=1V 35
hte High Frequency Current Gain Ic = 50 mA Vee =10V 3
f=100 MHz
Cceo Collector-base Capacitance lge=0 Veg =10V 12 pF
f=1MHz
Ceso Emitter-base Capacitance lc =0 Veg = 0.5V 55 pF
f=1MHz
ton™ Turn-on Time Ic = 500 mA Vee =30V 35 ns
Ig = 50 mA
tot™ Turn-off Time Ic = 500 mA Voo =30V 60 ns
Igy = —lg2 = 50 mA
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
** See test circuit.
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2N4013 |

Switching Characteristics. Switching Characteristics.
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Test Circuit for ton, toff.
TV vy
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PULSE GENERATOR : TO OSCILLOSCOPE :
t, t<1.0ns tr<1.0ns
PW=1.0us Zin 2100 KQ
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HIGH-VOLTAGE, HIGH CURRENT SWITCH

DESCRIPTION

The 2N4014 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 50 V and operating cur-
rents to 1 A. Fast switching times are assured be-
cause of the high minimum fT (300 MHz) and tight
control on storage time.

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S~ b¥y/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (lg = 0) 80 \
VcEs Collector-emitter Voltage (Vge = 0) 80 \Y
Vceo Collector-emitter Voltage (Ig = 0) 50 \
Vegso Emitter-base Voltage (Ic = 0) 6 v
lc Collector Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease <25 °C 1.2 W
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
October 1988 1/4
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2N4014

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 146 °C/W
Rithj.amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISITCS(T 3, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Icso Collector Cutoff Current Ve =60V 1.7 LA
(le =0) Ve =60 V Tamp =100 °C 120 | pA
V(sr)ceo | Collector-base Breakdown lc =10 pA 80 \'
Voltage
(le =0)
Vsryces | Collector-emitter Breakdown Ic =10 uA 80 \Y
Voltage (Vge =0)
ViRr)ceo* | Collector-Emitter Breakdown Ic =10 mA 50 \Y
Voltage (lg = 0)
Virieso | Emitter-Base Breakdown Voltage | Ig =10 pA 6 \
(lc =0)
Vcesat)® | Collector-Emitter Saturation lc =10 mA Ig =1 mA 0.19 | 0.25 \
Voltage lc =100 mA Ig =10 mA 0.21 0.26 \
Ic =300 mA Ig =30 mA 0.31 0.4 \
Ic =500 mA Ig =50 mA 0.4 0.52 \
lc =800 mA Iz =80 mA 0.5 0.8 Vv
Ic = 1000 mA Ig =100 mA 0.6 0.95 \
VBE(sat)* | Base-Emitter Saturation Voltage lc =10 mA Ig =1 mA 0.64 | 0.76 \%
Ic =100 mA Ig =10 mA 0.75 | 0.86 Vv
Ic =300 mA Ig =30 mA 0.89 1.1 \%
Ic =500 mA Ig =50 mA 0.9 1.2 \
Ic =800 mA Ig =80 mA 1.0 15 \"
Ic =1000 mA Ig =100 mA 1.1 1.7 \
hre* DC Current Gain lc =10 mA Vee =1V 30 60
lc =100 mA Vee =1V 60 90 150
lc =300 mA Vee =1V 40 60
lc = 1000 mA Vece =5V 25 65
Ic =800 mA Veg =2V 20 40
Ic =500 mA Vee=1V 35
hte High Frequency Current Gain lc =50 mA Vece =10V 3
=100 MHz
Ccso Collector-base Capacitance le =0 Veg =10 V 10 pF
f=1MHz
Cego Emitter-base Capacitance lc=0 Veg =05V 55 pF
f=1MHz
ton™* Turn-on Time lc =500 mA Ig =50 mA 35 ns
Vee =30V
torf*™* Turn-off Time lc =500 mA Vee =30V 60 ns
|B1 =— IBQ =50mA
* Pulsed : pulse duration = 300 ms, duty cycle = 1 %.
** See test circuit.
2/4 L3y SGS-THOMSON
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2N4014

Collector-emitter Saturation Voltage.

DC Current Gain.
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Base-emitter Saturation Voltage.
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Switching Characteristics.

Switching Characteristics.
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2N4014

Test Circuit for ton, toff.

+9.7V
n VIN
S- 4610
PULSE GENERATOR : TO OSCILLOSCOPE :
t,tt<1.0ns tr=1.0ns
PW=1.0us Zin> 100 KQ
Zin=50Q
DC<2%
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MICROELECTRONICS

2N4030-2N4031
2N4032-2N4033

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N4030, 2N4031, 2N4032, and 2N4033 are si-
licon planar epitaxial PNP transistors in Jedec
TO-39 metal case primarily intended for large signal,
low noise industrial applications.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
PNP
E
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter i
2N4030 2N4031 Unit
2N4032 2N4033
Veso Collector-base Voltage (Il =0) - 60 — 80 \%
Vceo Collector-emitter Voltage (Ig = 0) — 60 — 80 \Y
Veso Emitter-base Voltage (I¢ = 0) -5 \%
lc Collector Current -1 A
Piot Total Power Dissipation at Tamp < 25 °C 0.8 w
at Tease <25 °C 4 w
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C
October 1988 1/4
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2N4030-2N4031-2N4032-2N4033

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 44 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 218 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcBo Collector Cutoff Current For 2N4030 and 2N4032
(le =0) Vep =—50V - 50 nA
Veg =—-50V Tamp = 150 °C -50 | pA
For 2N4031 and 2N4033
Veg =—60V - 50 nA
Ve =— 60V Tamb = 150 °C -50 | pA
V(gr)ceo | Collector-base Breakdown lc =—10 pA
Voltage (Ig =0) For 2N4030 and 2N4032 - 60 "
For 2N4031 and 2N4033 - 80 \Y
Vir)ceo™ | Collector-emitter Breakdown lc =— 10 mA
Voltage (Ig = 0) For 2N4030 and 2N4032 - 60 \Y
For 2N4031 and 2N4033 - 80 Vv
Vsr)eso | Emitter-base Breakdown Voltage | lg =—-10 pA -5 \Y
(Ic =0)
Vcesat)” | Collector-emitter Saturation lc=—150mA g =—15mA -0.15 Y
Voltage lc ==500mA Ig =—50 mA -05 Vv
lc=—1A Ig == 100 mA
For 2N4030 and 2N4032 -1 Vv
Vee(saty” | Base-emitter Saturation Voltage lc=—150mA Ig =—15mA -09 \
lc ==500 mA Ig =—50mA -1 \%
lc==—1A Ig =— 100 mA
For 2N4030 and 2N4032 -1.2 \Y
hee* DC Current Gain lc == 100 uA Vee=—5V
For 2N4030 and 2N4031 30
For 2N4032 and 2N4033 75
IC=—1OOmA VCE=—5V
For 2N4030 and 2N4031 40 120
For 2N4032 and 2N4033 100 300
lc==—500mA Vee=-5V
For 2N4030 and 2N4031 25
For 2N4032 and 2N4033 70
lc=—1A Veg=—5V
For 2N4030 15
For 2N4031 10
For 2N4032 40
For 2N4033 25
lc=—100mMA Vg =-5V
Tamb =— 55 °C
For 2N4030 and 2N4031 15
For 2N4032 and 2N4033 40

* Pulsed : pulse duration = 300 ms, duty cycle = 1 %.
** See test circuit.
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2N4030-2N4031-2N4032-2N4033

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
fr Transition Frequency Ilc == 50 mA Vee =—10V
f =100 MHz
For 2N4030 and 2N4031 100 400 | MHz
For 2N4032 and 2N4033 150 500 | MHz
Ceso Emitter-base Capacitance lc =0 Veg =—05V 110 .pF
f=1MHz
CcBo Collector-base Capacitance lge =0 Veg=—10V 20 pF
=1 MHz
T ™ Storage Time lc =—500mA  Vgc=—-30V 350 ns
Igy =— lg2 =— 50 mA
t Fall Time lc =—500mA Vgc=—30V 50 ns
|81 =— |Bg =-50mA
ton™™ Turn-on Time lc =—500mA V¢c=—-30V 100 ns
|B1 =—lgz =—50mA
* Pulsed : pulse duration = 300 ms, duty cycle = 1 %.
** See test circuit.
Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage.
3195 G-3196
-Veg(sat) ) ’ ‘ ~Veeat) T T
) ) ! T
lc=-101p :
0.8 12 L
’/
06 [ ' —T:n_ri:'“//‘ /’ /
08 o 25° =
Mz
— —__/ i
04 Ty =125°C—af os —11
amb " asec
04
02 111
. ~1e=-101,
11 ~55°C 02 |— ¢ P i
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Transition Frequency. Collector-base Capacitance.
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2N4030-2N4031-2N4032-2N4033

Test Circuit for ton, ts, tr.

VBB:+41V Vccz‘30V

1KN 60 N

v
10muF | 1000 out

v - g+
IN
—10V| I
620N
S-4617

PULSE GENERATOR : TO OSCILLOSCOPE :
t, <20 ns tr=10ns

PW =1.0pus Zin > 100 KQ
Zn=50Q

DC <2%
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2N4035

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

DESCRIPTION

The 2N4035

is a silicon planar epitaxial PNP tran-

sistors in Jedec TO-18 metal case, primarily inten-

ded for smal
tions.

| signal, low noise industrial applica-

TO-18

INTERNAL SCHEMATIC DIAGRAM

C
B8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (I = 0) - 40 v
Vceo Collector-emitter Voltage (Ig = 0) - 40 \%
VeBo Emitter-base Voltage (Ic = 0) -5 \
Ic Collector Current - 100 mA
Piot Total Power Dissipation at Tamp < 25 °C 0.36 W
at Tease < 25 °C 1 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C
October 1988 13
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2N4035

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 175 °C/W
Ritnj-amb | Thermal Resistance Junction-ambient Max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lces Collector Cutoff Current Vee =—-30V - 15 nA
(Vge = 0) Ve =—30V  Tamp =125 °C -15 | pA
V(grjceo | Collector-base Breakdown lc == 10 pA - 40 \
Voltage
(le =0)
V(sr)ces | Collector-emitter Breakdown lc =—10 pA - 40 \Y
Voltage (Vge =0)
ViRr)ceo™ | Collector-Emitter Breakdown lc =—10 mA - 40 \%
Voltage (Ig =0)
Visrieso | Emitter-Base Breakdown Voltage | Ig =— 10 uA -5 Y
(Ic =0)
Vcesay)® | Collector-Emitter Saturation lc =—1mA Ig =— 0.1 mA -0.13 \Y
Voltage Ilc =—10 mA Ig =—1mA -014| V
lc =—50 mA Ig =—5mA -03 \
Vee(sat)” | Base-Emitter Saturation Voltage lc =—1mA Ig == 0.1 mA -0.75| V
lc =—10 mA Ig =— 1 mA -0.7 -09 Vv
lc == 50 mA Ig =— 5 mA -1.1 Vv
heg* DC Current Gain Ilc =—10 pA Vee=—-1V 70
Ic == 100 pA Veg=—1V 140
lc=—1mA Veg =—1V 150
IC=~10mA VCE=-‘1V 150 300
lc == 50 mA Vee=—1V 30
lc == 10 mA Ve =—1V
Tamp =— 55 °C 70
hte Small Signal Current Gain lc==—1mA Ve =—10V
f=1kHz 150 450
fr Transition Frequency lc == 10 mA Vee=—20V MHz
f =100 MHz 450
Ceso Emitter-base Capacitance lc =0 Veg=— 05V pF
f=1MHz 55
~CcBo Collector-base Capacitance le =0 Veg =—10V pF
f=1MHz 35
NF Noise Figure lc =—1mA Vee=—5V dB
f =100 MHz Rgq =100 Q 6
ton Turn-on Time lc == 50 mA Vec=—30V ns
|B1 =—5mA 40
tofs Turn-off Time lc =— 50 mA Vec =—30V ns
lg1 == Iga ==5mA 150
hie Input Impedance lc=—1mA Ve =—10V kQ
f=1KkHz 4 12
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
23 SGS-THOMSON
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2N4035

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
hre Reverse Voltage Ratio lc =—1mA Vee =—10V
f=1kHz 4x10°*
hoe Output Admittance lc=—1mA Veg =—10V us
f=1kHz 8 40
ron'Cpec | Feedback Time Constant lc =—10 mA Veg=—20V ps
f =80 MHz 40
3/3
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2N4036

MEDIUM-SPEED SWITCH

DESCRIPTION

The 2N4036 is a silicon planar epitaxial PNP tran-
sistor in Jedec TO-39 metal case. It is intended par-
ticularly as medium speed saturated switch and ge-
neral purpose amplifier.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
PNP
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (le = 0) -90 \
VceEx Collector-emitter Voltage (Vge = 1.5 V) -85 \
VceR Collector-emitter Voltage (Rge < 200 Q) -85 \%
Vceo Collector-emitter Voltage (Ig = 0) - 65 \
Vego Emitter-base Voltage (I¢c = 0) -6 \
Ic Collector Current -1 A
Ig Base Current - 05 A
Piot Total Power Dissipation at Tamp < 25 °C 1 W
at Tease <25 °C 7 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

October 1988

13

397



2N4036

THERMAL DATA

Rithj-case | Thermal Resistance Junction-case Max 25 °C/W
Rth j-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T,., = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff Current Veg =— 60V -20 nA
(le =0)
lceo Collector Cutoff Current Vee =—30V -05| pA
(ls =0)
leso Emitter Cutoff Current Ve =—5V -20 nA
(Ic =0)
V(sryceo | Collector-base Breakdown lc =— 100 pA -90 \Y
Voltage (lg =0)
Vier)cex* | Collector-emitter Breakdown Ilc =—10 mA -85 \Y
Voltage (Vge = 1.5 V)
V(sr)cer” | Collector-emitter Breakdown lc =—10mA -85 \
Voltage (Rge =200 Q)
ViRr)ceo™ | Collector-emitter Breakdown lc =—10 mA - 65 \
Voltage (Ig = 0)
VRr)eBo | Emitter-base Breakdown Voltage | Iz =— 100 pA -7 \
(Ic =0)
Vce(saty® | Collector-emitter Saturation lc=—150mA Ig=—15mA -065( V
Voltage
VBge* Base-emitter Voltage Ilc=—150mA Vce=-10V - 141 Y
heeg* DC Current Gain lc =—0.1mA Vee=—10V 20
lc=—150 mA Vgg=—-10V 40 140
lc=—500mA Vce=—-10V 20
fr Transition Frequency lc =— 50 mA Vee=—10V MHz
f =20 MHz 60
CeBo Emitter-base Capacitance Ic =0 Ve =— 05V pF
=1 MHz 90
Ccso Collector-base Capacitance lge =0 Veg =—10V pF
f=1MHz 30
ton*™ Turn-on Time lc ==150 mA  V¢c =-— 30V ns
Ig1 =— 15 mA 110
toft™™ Turn-off Time lc=—150mA V¢c=-30V ns
Igy == lg2a =—15 mA 700
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
** See test circuit.
23 LSy SGS-THOMSON
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Test Circuit for ton, toff.

2N4036

+VBB= LV
Adjust lBﬁ'Bz -30V
Output to ?
oscilloscope
Z =10%0
Cin=20pF N
tr S15ns 12002 200 N1
Channel A 100 uF 100F
oO— 4

o

Output to
oscilloscope
Z =10°Q
Cin=20pF
tr <15ns

Channel B

0 f = 10KHz2 -0.65v—
tr<10ns 1200
-8V -30V
Input -pulse l Output-pulse
wave form O e 5-4631 © wave form
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MEDIUM SPEED SWITCH

DESCRIPTION

The 2N4037 is a silicon planar epitaxial PNP tran-
sistor in a Jedec TO-39 metal case. It is intended
particularly as medium speed saturated switch and
general purpose amplifier.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B8
PNP
E
S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (lg = 0) - 60 \
Vceo Collector-emitter Voltage (Ig = 0) - 40 \%
VceR Collector-emitter Voltage (Rge < 200 Q) - 60 Y
Veev Collector-emitter Voltage (Vge = 1.5 V) - 60 \
Veso Emitter-base Voltage (Ic = 0) -6 \Y
lc Collector Current -1 A
g Base Current -05 A
Piot Total Power Dissipation at Tamp < 25 °C 7 w
Tsig, Tj Storage and Junction Temperature — 65 to 200 °C
November 1988 1/2
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2N4037

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 25 °C/W
Rihj.amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T4, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Iceo Collector Cutoff Current Veg =—60V -250| nA
(le =0)
Iceo Collector Cutoff Current Veg =—30V -5 uA
(ls =0)
lego Emitter Cutoff Current Veg=-5V -1 HA
(lc=0)
Veso Emitter-base Voltage le == 100 pA lc =0 -7 Vv
Veso Collector-base Voltage lc == 100 pA - 60 \Y
(le =0)
V@r)ceo* | Collector-emitter Breakdown lc =—10 mA — 40 \Y
Voltage (Ig = 0)
Vce(sat)® | Collector-emitter Saturation lc=—150mA Ig =—15mA - 14 \
Voltage
V@er)cev* | Collector-emitter Breakdown lc == 10 mA Vge =15V - 60 \
Voltage
V(sr)cer”* | Collector-emitter Breakdown lc == 10 mA Rge =200 Q - 60 \
Voltage
Vge* Base-emitter Voltage lc==—150mA Vce=—10V - 15 \Y
hee” DC Current Gain lc=—1mA Vee =— 10V 15
lc=—150mA Vcg=—-10V 50 250
hte Small Signal Current Gain lc ==50 mA Vece=—10V 3
f =20 MHz
CcBo Collector-base Capacitance Veg=—10V 30 pF
(le =0)
Ceso Emitter-base Capacitance Veg =—05V 90 pF
(le =0)
* Pulsed : pulse duration = 300 us, duty cycle = 1,5 %.
2/2
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2N4427
BFR98

VHF OSCILLATOR POWER AMPLIFIER

~DESCRIPTION
The 2N4427 and BFR98 are silicon planar epitaxial
NPN transistor in Jedec TO-39 metal case. They are
designed for VHF class A, B, or C amplifier and os-
cillator applications.

INTERNAL SCHEMATIC DIAGRAM

C
B8
NPN
5- bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso Collector-base Voltage (Ig = 0) 40 \
Veeo Collector-emitter Voltage (lg = 0) 20 \
VeBso Emitter-base Voltage (l¢c = 0) 35 \
1 Collector Current 0.5 A
Piot Total Power Dissipation at T¢ase < 25 °C 35 W
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C

January 1989
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2N4427-BFR98

THERMAL DATA

[ Rih j-case l Thermal Resistance Junction-case Max I 50 J °C/W

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

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Iceo Collector Cutoff Current
(lg =0) Vee =12V 20 UA
V(srjceo | Collector-base Breakdown Ic =100 pA 40 \Y
Voltage (lg = 0)
Vceosus)® | Collector-emitter Sustaining lc =5 mA 20 \Y
Voltage (I =0)
VceR(sus)” | Collector-Emitter Sustaining lc =5 mA 40 \Y
Voltage (Rge =10 Q)
Visrieso | Emitter-Base Breakdown Voltage | g =100 pA 35 \
(Ic =0)
Vcesay® | Collector-Emitter Saturation Ic =100 mA lg =20 mA 0.5 \%
Voltage
heg* DC Current Gain lc =100 mA Vee =5V 10 200
lc =360 mA Vece =5V
fr Transition Frequency lc =50 mA Vce =15V
f =200 MHz 500 MHz
Ccso Collector-base Capacitance
lg =0 Veg =12V
f=1MHz 4 pF
Po** Output Power Vee =12V P, =100 mW
f=175 MHz 1 w
ne Collector Efficiency Veg =12V Po=1W
f =175 MHz 50 %
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
** See test circuit.
RF Output Power. Collector-base Capacitance.
G- 3347 G-3348
P CcBo!
(W) (pF)
16 8 rpeTve 1
P; =100mW
12 I 6 \
J RS0mW N
D \
-
08 30mW N ¢ ™
N, ‘\
A AN -
h 2
0.4 ‘\
0 100 200 300 400 f(MH o 8 % 24 32 veg(V)
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2N4427-BFR98

TEST CIRCUIT
Test Circuit for Power Output Measurement (f = 175 MHz).

C3 4 Z| =500

)

=500
c1

NS S O

C1,C2,C3,C4 = 3+30pF L1 =2 turns 16 wire, 3/16" ID, 1/4" long
C5 = 1000 pF L2 = ferrite choke, Z = 450 W
C6 = 20 kpF L3 = 2 turns 16 wire, 1/4" ID, 1/4" long
R1 = 10W L4 = 4 turns 16 wire, 3/8" ID, 3/8" long
SGS-THOMSON 33
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EPITAXIAL PLANAR NPN

CATV ULTRA-LINEAR HIGH GAIN TRAN-
SISTOR

The 2N5109 is a multi-emitter silicon planar epitaxial
NPN transistor in Jedec TO-39 metal case. Itis desi-
gned for CATV-MATV amplifier applications over a
wide frequency range (40 to 860 MHz).

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
S- bBY7 E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (I =0) 40 \
VceR Collector-emitter Voltage (Rge < 10 Q) 40 \"
Vceo Collector-emitter Voltage (Is =0) 20 \
Veso Emitter-base Voltage (I¢c =0) 3 \
Ic Collector Current 0.4 A
Is Base Current 0.4 A
Ptot Total Power Dissipation at Tamp < 25 °C 1 w
at Tease < 75 °C 25 W
Tstg, Tj | Storage and Junction Temperature - 65 to 200 °C
October 1988 113
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2N5109

THERMAL DATA

Rihj-case | Thermal Resistance Junction-case Max 175 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 50 °C/W
ELECTRICAL CHARACTERISTICS (T mp = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcex Collector Cutoff Current Vee =35V 5 mA
(Vee =—1.5V) Vee =15V Tamb = 150 °C 5 mA
Iceo Collector Cutoff Current
(lg =0) Vee =15V 20 nA
leso Emitter Cutoff Current
(lc =0) Veg =3V 0.1 mA
VeRr)cso | Collector-base Breakdown
Voltage (Ig = 0) lc =0.1 mA 40 Vv
VceR (sus) *| Collector-emitter Sustaining
Voltage (Rge = 10 Q) lc =5 mA 40 \
Vceo (sus) | Collector-emitter Sustaining
Voltage (Ig =0) lc=5 mA 20 \Y
Vce (sat) | Collector-emitter Saturation
Voltage lc =100mA Ig =10 mA 0.5 \%
hee * DC Current Gain lc =50 mA  Vce =15V 70 210
lc=360mA Vce= 5V 5
fr Transition Frequency Ic =50 mA Veg =15V
f =200 MHz 1.2 GHz
CcBo Collector-base Capacitance lg =0 Veg =15V
f=1MHz 35 pF
NF Noise Figure lc =10 mA Vee =15V
Ry =50 Q f =200 MHz 3 dB
Gpe Power Gain lc =10 mA Vce =15V
(see test circuit) f=200 MHz P;=-10dBm 11 dB
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
TEST CIRCUIT
Test Circuit for Power Gain Measurement (f = 200 MHz).
3 +15pF
2turns
Rg=500 3turns  'PF ?RL=5°-Q
<"
3-15pF
——
S -3017
+VBB +Vec
2/3
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2N5109

High Frequency Current Gain. Power Gain vs. Collector Current.
G~ 3356 G-1876
hte Gp
Veg =Y e8) f =200 MHz|
Ve =
1 =100MHz w [lee B
6 ' 710 r 11 ]
i -
3
14 T N - —L
L ™ N
e I "‘ \_
n
0 2 “ ) 8 2 0
10 102 1c (mA) 0 20 40 60 80 I(mA)
Input Impedance S11e (normalized 50 Q). Forward Transfer Coefficient Sz1e.

G -3389

-30°
Output Impedance Sgzze (normalized 50 Q).

1 6-3390

Ly7 SGS-THOMSON 3
7’ MICROELECTRONICS
409






{vy SGS-THOMSON
/4 Mﬂ@%@@&@@ﬁﬁ@ﬂ@ﬂ@@

2N5179

VHF/UHF AMPLIFIER

DESCRIPTION

The 2N5179 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-72 metal case, intended for low-
noise tuned-amplifier and converter applications up
to 500 MHz.

INTERNAL SCHEMATIC DIAGRAM

C
B
NPN
5~ bBY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (I = 0) 20 \Y
Vceo Collector-ermitter Voltage (Ig = 0) 12 \
VeBoO Emitter-base Voltage (Ic = 0) 25 \Y
lc Collector Current 50 mA
Piot Total Power Dissipation at Tamp < 25 °C 200 mw
at Tcase < 25 °C 300 mW
Tstg, Tj Storage and Junction Temperature — 65 to 200 °C

October 1988
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2N5179

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 583 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 875 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current Veg =15V 20 nA
(le =0) Veg =15V Tamo = 150 °C 1 HA
Visr)cso | Collector-base Ilc =1pA 20 \"
Breakdown Voltage
(le =0)
Vceo(sus) | Collector-emitter lc =3 mA 12 \%
Sustaining Voltage
(ls =0)
V(BR)EBO * | Emitter-base IE =10 },lA 2.5 \Y
Breakdown Voltage
(Ic =0)
VcE (saty | Collector-emitter Ic =10 mA Ig =1 mA 04 \Y
Saturation Voltage
VBE(sat) Base-emitter lc =10 mA Ig =1 mA 1 V.
Saturation Voltage
hee DC Current Gain_ lc = 3mA Ve =1V 25 70 250
hte Small Signal Current Gain lc =2 mA Veeg =6V
f=1kHz 25 90 300
fr Transition Frequency lc =5 mA Vce =6V
f =100 MHz 0.9 14 2 GHz
Cre Reverse Capacitance lc =0 Vee =6V
f=1MHz 0.7 1 pF
NF Noise Figure Ilc =15 mA Vee =6V
f=200 MHz Ry =125Q 3 45 dB
Gpe Power Gain lc =56 mA Vece =12V
(neutralized) f=200 MHz Ry =50Q 15 21 dB
Po Oscillator Power Output lc =12 mA Veg =10V
f =500 MHz 20 mwW
rob'Co'e Feedback Time lc =2 mA Veg =6V
Constant f =381.9 MHz 3 7 14 ps
2/2
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2N5320
2N5321

MEDIUM-POWER AMPLIFIERS

DESCRIPTION

The 2N5320 and 2N5321 are silicon planar epitaxial
NPN transistors in Jedec TO-39 metal case. They
are especially intended for high-voltage medium po-
wer applications in industrial and commercial equip-
ments.

The complementary PNP types are respectively the
2N5322 and 2N5323.

TO-39
INTERNAL SCHEMATIC DIAGRAM
C
B B8
NPN PNP
5- byy/ E S- 6896
ABSOLUTE MAXIMUM RATINGS
Value .
Symbol Parameter Unit
2N 5320 2N 5321
Veceo Collector-base Voltage (I =0) 100 75 Vv
Veev Collector-emitter Voltage (Vge = 1.5 V) 100 75 Vv
Vceo Collector-emitter Voltage (Ig = 0) 75 50 \Y
VEBO Emitter-base Voltage (Ic = 0) 6 5 '
Ic Collector Current 2 A
Is Base Current 1 A
Piot Total Power Dissipation at Tamp < 25 °C 1 W
at Tcase <25 °C 10 w
Tstg, Tj | Storage and Junction Temperature — 65 to 200 °C

October 1988
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2N5320-2N5321

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 17.5 °C/W
Rihj-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS(T 5. = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcBo Collector Cutoff For 2N5320
Current (Ig =0) Veg =80V 0.5 UA
For 2N5321
Veg =60V 5 A
leso Emitter Cutoff For 2N5320
Current (Ic =0) Vep =5V 0.1 UA
For 2N5321
Veg =4 V 05 uA
V(grjcev | Collector-emitter lc =0.1 mA
Breakdown Voltage For 2N5320 100 Vv
(Vge =15V) For 2N5321 75 \Y
Vsr)ceo” | Collector-Emitter lc =10 mA
Breakdown Voltage For 2N5320 75 \"
(Ig = 0) For 2N5321 50 v
V(sr)eso | Emitter-Base le =0.1 mA
Breakdown Voltage For 2N5320 6 \
(Ic =0) For 2N5321 5 \%
Vcesat)® | Collector-Emitter lc =500 mA Ig =50 mA
Saturation Voltage For 2N5320 0.5 \
For 2N5321 0.8 \
Vee* Base-Emitter Voltage lc =500 mA Vee =4V
For 2N5320 1.1 \Y
For 2N5321 1.4 Vv
hee* DC Current Gain For 2N5320
Ic =500 mA Ve =4V 30 130
lc=1A Vee =2V 10
For 2N5321
Ic =500 mA Vee =4V 40 250
fr Transition Frequency lc =50 mA Vece =4V 50 MHz
f=10 MHz
ton Turn-on Time lc =500 mA Veec =30V
Igy =50 mA 80 ns
toff Turn-off Time lc =500 mA Vee =30V
Ig1 == Igo =50 mA 800 ns
* Pulsed : pulse duration = 300 us, duty cycle = 1 %.
2/2
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MEDIUM-POWER AMPLIFIERS

DESCRIPTION

The 2N5322 and 2N5323 are silicon planar epitaxial
PNP transistors in Jedec TO-39 metal case. They
are especially intended for high-voltage medium po-
wer applications in industrial and commercial equip-
ments.

INTERNAL SCHEMATIC DIAGRAM

PNP NPN

5- 6896 5- 6By

ABSOLUTE MAXIMUM RATINGS

Value )
Symbol Parameter Unit
2N5322 2N5323
Veeo Collector-base Voltage (Il =0) -100 - 75
Vcev Collector-emitter Voltage (Vge = 1.5 V) - 100 - 75

Vceo Collector-emitter Voltage (Ig = 0) -75 - 50

Vego Emitter-base Voltage (I¢c = 0) -6 -5

Ic Collector Current -2

g Base Current -1

Piot Total Power Dissipation at Tamp < 25 °C 1
at Tease < 25 °C 10

Tstg, Tj Storage and Junction Temperature — 65 to 200

Ssirr|<i<|i<]|<

0
o

October 1988 172
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2N5322-2N5323

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 .5 = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcso Collector Cutoff For 2N5322
Current (Ig =0) Veg =—80V -05 uA
For 2N5323
Veg =—60V -5 LA
leso Emitter Cutoff For 2N5322
Current (Ic = 0) Veg =—5V - 0.1 HA
For 2N5323
VEB =—4V -05 pA
V(srycev | Collector-emitter lc == 0.1 mA
Breakdown Voltage For 2N5322 - 100 \Y
(Ve =1.5V) For 2N5323 - 75 \Y
Ver)ceo”* | Collector-emitter lc == 10 mA
Breakdown Voltage For 2N5322 -75 Vv
(Is =0) For 2N5323 - 50 %
V@rieso | Emitter-base lg =-0.1 mA
Breakdown Voltage For 2N5322 -6 Y
(Ic =0) For 2N5323 -5 %
Vcesat)” | Collector-emitter lc ==—500 mA |Ig =—50 mA
Saturation Voltage For 2N5322 -07 \Y
For 2N5323 -1.2 \
Vge* Base-emitter Voltage lc =—500mA Vgg=—-4V
For 2N5322 -1.1 Vv
For 2N5323 -14 \Y
heg* DC Current Gain For 2N5322
lc =—=500mA Vgg=—-4V 30 130
lc=—1A Veg =—2V 10
For 2N5323
lc ==500mA Vgcg =—-4V 40 250
fr Transition Frequency lc =— 50 mA Vece=—4V 50 MHz
=10 MHz
ton Turn-on Time lc==—500mA Vg =-30V ns
lg1 == 50 mA 100
toft Turn-off Time lc =—500mA Vgc=—-30V ns
Ig1 =—|Bg =—50 mA 1000
* Pulsed : pulse duration = 300 ps, duty cycle = 1 %.
2/2
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2N5415S

HIGH-VOLTAGE AMPLIFIER

DESCRIPTION

The 2N5415Sis a silicon planar epitaxial PNP trans-
istor in Jedec TO-39 metal case, intended for high
vol-tage switching and linear amplifier applications.

TO-39

INTERNAL SCHEMATIC DIAGRAM

C
B
PNP
E
5 o096
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vcso Collector-base Voltage (lg =0) - 200 \
Vceo Collector-emitter Voltage (Ig = 0) — 200 \Y
Veso Emitter-base Voltage (Ic = 0) -4 \
lom Collector Peak Current -1 A
Piot Total Power Dissipation at Tamp < 25 °C 1 w
at Tease < 25 °C 10 W
Tstg, T Storage and Junction Temperature — 55 to 200 °C

October 1988
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2N5415S

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 17.5 °C/W
Rtnhjamb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lceo Collector Cutoff Current Veg =— 175V - 50 uA
(le =0)
lceo Collector Cutoff Current Vee =— 150 V - 50 HA
(ls =0)
leso Emitter Cutoff Current Veg =—4V - 20 HA
(lc =0)
V(sryceo* | Collector-emitter
Breakdown Voltage lc =—2mA - 200 )
(ls =0)
Vce(sat)” | Collector-emitter
Saturation Voltage lc == 50 mA Ig =—5mA -25 Y
Vge* Base-Emitter Voltage lc =—50 mA Vee =—10V -15 \%
hee* DC Current Gain lc =— 50 mA Vee =—10V 30 150
fr Transition Frequency lc =— 10 mA Veg =— 10V
f =5 MHz 15 MHz
Ccso Collector-base
Capacitance le =0 Veg =—10V
f=1MHz 15 pF

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

2/2 .
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PACKAGE

TO-72

MECHANICAL DATA

A -t ] DIMENSIONS
mm inches
. ’ min max min- max
E—— A - 5.3 _ 0.208
I — B | 127 — 0.500 —

B ) c - 5.8 — 1 o228
D| — 49 — 0193
E - 1.16 - 0.045
G — 0.49 — 0.019

H typ. 45° typ. 45°

L typ. 2.54 typ. 0.100

pin 1: EMITTER - pin 2: BASE
pin 3: COLLECTOR - pin 4: SHIELD

Ky7 SGS-THOMSON

MICROELECTRONICS
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PACKAGES

TO-39

MECHANICAL DATA

E*T_-IB f DIMENSIONS
— mm inches
'==.—r min max min max
je—— A — 6.6 — 0.260
pe-0307 B 12.7 — 0.500 —
C — 9.4 — 0.370
D — 8.5 — 0.334
E — 0.9 — 0.035
F — 1.2 — 0.047
G — 0.49 — 0.019
H 45° typ 45° typ
L 5.08 typ 0.200 typ
pin 1: Emitter - pin 2: Base - pin 3: Collector
7 35 THomSN
oNICS
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PACKAGE

TO-18

MECHANICAL DATA

T T DIMENSIONS
[ G mm inches
I { min max min max .
R A A — 5.3 —- 0.208
| — B | 127 — 0500 | —
c — 5.8 — 0.228
D — 4.9 — 0.193
E — 1.16 — 0.045
G — 0.49 — 0.019
H typ. 45° typ. 45°
L typ. 2.54 typ. 0.100

pin 1: Emitter - pin 2: Base - pin 3: Collector

G‘i SGS-THOMSON

MICROELECTRONICS
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PACKAGES

SOT-32

/ MINIATURE PACKAGE
WITH REVERSED

TO-220 PINOUT

MECHANICAL DATA

g A DIMENSIONS
P~ & mm inches
I_;‘ii:l 8 min max min max
i A 7.4 7.8 0.295 | 0.307
1 ! B [ 105 10.8 0.413 | 0.425
Hlx 0 0 C 2.4 2.7 0.094 [ 0.106
i D 0.7 0.9 0.027 | 0.035
! E 2.2 typ. 0.087 typ.
1 | t F 049 [ 075 | 0019 [ 0.029
31 G 4.4 typ. 0.173 typ.
| ; | H 2.54 typ. 0.100 typ.
:_LM 0L L 15.7_typ. 0.618 typ.
P = oo M 12 typ. 0.047 typ.
N 3.8 typ. 0.149 typ.
P 30 | 32 0.118 | 0.126

pin 1: Emitter - pin 2: Collector - pin 3: Base

*: WITHIN THIS REGION THE
CROSS-SECTION OF THE LEADS IS
UNCONTROLLED

GS-
Gy SE2THORSON
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PACKAGE

SOT-23

MECHANICAL DATA

A E— DIMENSIONS
L F T F G mm inches
1 2 Fi:[ min max min max
M T ; : n A | o093 1.04 | 0.036 | 0.041
| B | 28 3 0110 | 0.118
N _P ¢ D
1 c| 12 14 0.047 | 0.055
— 3 D[ 21 25 0082 | 0.098
E| 19 205 | 0074 | 0.080
m — kR F | o9s 105 | 0.037 | 0.041
B ——  reomo G | 045 0.60 0.017 | 0.023
H| o1s — 0.006 -
L | 0065 | 0.115 | 0,003 | 0.004
M| 0013 | o1 0.0005 | 0.004
N | 0.06 — 0.003 -
p | 045 0.6 0017 | 0.023
R | 037 046 | 0.014 | o0.018

pin 1: Emitter - pin 2: Base - pin 3: Collector -

Ly7, S8S;THOMSON
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SALES OFFICES

EUROPE

DENMARK

2730 HERLEV

Herlev Torv, 4

Tel. (45-42) 94.85.33
Telex: 35411

Telefax: (45-42) 948694

FINLAND

LOHJA SF-08150
Karjalankatu, 2
Tel. 12.155.11
Telefax. 12.155.66

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.75.50.66
Telex: 870001F

Telefax: (33) 88.22.29.32

GERMANY

6000 FRANKFURT
Gutleutstrabe 322

Tel. (49-69) 237492
Telex: 176997 689
Telefax: (49-69) 231957
Teletex: 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel.: (49-89) 46006-0
Telex: 528211

Telefax: (49-89) 4605454
Teletex: 897107=STDISTR

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Telex 175118418
Teletex: 5118418 csfbeh
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49-911) 59893-0
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a

Tel. (49-2241) 660 84-86
Telex: 889510

Telefax: (49-2241) 67584

7000 STUTTGART

Oberer Kirchhaldenweg 135
Tel. (49-711) 692041

Telex: 721718

Telefax: (49-711) 691408

ITALY

20090 ASSAGO (MI)

Ve Milanofiori - Strada 4 - Palazzo A/4/A
Tel. (39-2) 89213.1 (10 linee)

Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
ViaR. Fucini, 12

Tel. (39-51) 591914

Telex: 512442

Telefax: (39-51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

NETHERLANDS

5652 AR EINDHOVEN
Meerenakkerweg 1
Tel.: (31-40) 550015
Telex: 51186

Telefax: (31-40) 528835

SPAIN

08021 BARCELONA

Calle Platon, 6 4" Floor, 5" Door
Tel. (34-3) 4143300-4143361
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 27060 TCCEE
Telefax: (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfjordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex: 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVA)
Chemin Francois-Lehmann, 18/A

Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

UNITED KINGDOM and EIRE

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel.: (44-628) 890800
Telex: 847458

Telefax: (44-628) 890391




SALES OFFICES

AMERICAS

BRAZIL
05413 SAO PAULO

R. Henrique Schaumann 286-CJ33

Tel. (55-11) 883-5455
Telex: (391)11-37988 "UMBR BR"
Telefax : 11-5651-128-22367

CANADA

BRAMPTON, ONTARIO
341 Main St. North

Tel. (416) 455-0505
Telefax: 416-455-2606

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022

(1)-(602) 867-6100

SALES COVERAGE BY STATE

ALABAMA
Huntsville - (205) 533-5995

ARIZONA
Phoenix - (602) 867-6340

CALIFORNIA
Santa Ana - (714) 957-6018
San Jose - (408) 452-8585

COLORADO
Boulder (303) 449-9000

ILLINOIS
Schaumburg - (708) 517-1890

INDIANA
Kokomo - (317) 459-4700

MASSACHUSETTS
Lincoln - (617) 259-0300

MICHIGAN
Livonia - (313) 462-4030

NEW JERSEY
Voorhees - (609) 772-6222

NEW YORK
Poughkeepsie - (914) 454-8813

NORTH CAROLINA
Raleigh - (919) 787-6555

TEXAS
Carroliton - (214) 466-8844

FOR RF AND MICROWAVE
_I;_’/(\)(\;IYI_ER TRANSISTORS CON-

THE FOLLOWING REGIONAL
OFFICE INTHE US.A.

PENNSYLVANIA
Montgomeryville - (215) 362-8500

ASIA / PACIFIC

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

CHINA

BEMING

Liason Office

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road

Da Sheng Man Wai

Tel. (861) 2024378

Telex 222722 STM CH

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

INDIA

NEW DELHI 110001
LiasonOffice

62, Upper Ground Floor
World Trade Centre
Barakhamba Lane

Tel. 3715191

Telex: 031-66816 STMI IN
Telefax: 3715192

MALAYSIA

PULAU PINANG 10400
4th Floor - Suite 4-03

Bangunan FOP-123D Jalan Anson

Tel. (04) 379735
Telefax (04) 379816

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel. ?82-2) 5563-0399
Telex: SGSKOR K29998
Telefax: (82-2) 552-1051

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES
Telefax: (65) 4820240

TAIWAN

TAIPE!

12th Floor

571, Tun Hua South Road
Tel. (886-2) 755-4111
Telex: 10310 ESGIE TW
Telefax: (886-2) 755-4008

JAPAN

TOKYO 108

Nisseki - Takanawa Bld. 4F
2-18-10 Takanawa
Minato-Ku

Tel. (81-3) 280-4121
Telefax: (81-3) 280-4131
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