


INTRODUCTION 

ISSUED 
DECEMBER 1978 

This databook contains data sheets on the SGS-ATES range of discrete devices for small 
signal consumer, industrial and professional applications, with the exclusion of the R F and 
hybrid devices which are contained in a separate databook. 
A selection guide by characteristics and application is provided to enable fast identification 
of the most suitable device for your requirement. 
The information on each product has been presented in order that the performance of the 
product can be readily evaluated within any required equipment design. 
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ALPHANUMERICAL INDEX 

Type Page Type Page 

BC107 2 BF271 84 
BC108 2 BF287 86 
BC109 2 BF288 89 
BCl19 9 BF457 92 
BC139 11 BF458 92 
BC140 14 BF459 92 
BC141 14 BF657 95 
BC160 17 BF658 95 
BC161 17 BF659 95 
BCl77 20 BFR16 99 
BC178 20 BFR17 101 
BC179 20 BFR18 103 
BC297 25 BFS89 106 
BC298 25 BFW43 108 
BC300 28 BFW44 108 
BC301 28 BFX37 111 
BC302 28 BFX38 116 
BC303 32 BFX39 116 
BC304 32 BFX40 116 
BC377 35 BFX41 116 
BC378 35 BFX48 120 
BC393 38 BFX69 123 
BC394 40 BFX69A 123 
BC440 42 BFX90 129 
BC441 42 BFX91 129 
BC460 45 BFY50 135 
BC461 45 BFY5l 135 
BC477 48 BFY52 135 
BC478 48 BFY56 138 
BC479 48 BFY56A 138 
BCY58 55 BFY64 143 
BCY59 55 BFY76 148 
BCY70 60 BSS15 310 
BCY71 60 BSS16 310 
BCY72 60 BSS17 312 
BCY78 66 BSS18 312 
BCY79 66 BSS26 153 
BF167 72 BSV15 157 
BF173 76 BSV16 157 
BF257 80 BSV59 161 
BF258 80 BSX12 165 
BF259 80 BSX19 169 

IV 



Type Page Type Page 

BSX20 169 2N2905A 269 

BSX26 173 2N2906 266 
BSX27 177 2N2906A 269 
BSX28 181 2N2907 266 
BSX29 185 2N2907A 269 
BSX32 189 2N3009 272 
BSX33 193 2N3010 225 

BSX36 197 2N3012 263 

BSX39 201 2N3013 272 
BSX45 205 2N3014 272 
BSX46 205 2N3019 275 
BSX93 209 2N3020 275 
BSY51 213 2N3053 278 
BSY52 213 2N3107 280 
BSY53 217 2N3108 280 
BSY54 217 2N3109 280 
BSY55 221 2N3110 280 
BSY56 221 2N3209 263 
2N709 225 2N3250 283 
2N718A 228 2N3251 283 
2N914 231 2N3440S 286 
2N930 236 2N3700 290 
2N956 228 2N3701 290 
2N1613 238 2N3725 293 
2N 1711 238 2N3962 297 
2N1893 242 2N3964 297 
2N2218 245 2N3965 297 
2N2218A 247 2N4030 301 
2N2219 245 2N4031 301 
2N2219A 247 2N4032 301 
2N2221 245 2N4033 301 
2N2221 A 247 2N4034 304 
2N2222 245 2N4035 304 
2N2222A 247 2N4036 307 
2N2369 251 2N5320 310 
2N2369A 253 2N5321 310 
2N2483 257 2N5322 312 
2N2484 257 2N5323 312 
2N2894 263 2N5415S 314 
2N2904 266 
2N2904A 269 
2N2905 266 
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SELECTION GUIDE BY CHARACTERISTICS AND APPLICATION 

Silicon PNP transistors for low level, low noise applications 

BC178 0.25 50/5 200typ. 
BC179 0.25 50/5 200typ. 4 20 
BC477 0.25 50/5 150 typo 10 48 
BC478 50 0.25 50/5 150typ. 6 48 
BC479 40 220/450 2 0.25 50/5 150typ. 4 48 

BCY78 TO-18 390 32 120/630 2 0.8 100/2.5 180typ. 6 66 
BCY79 TO-18 390 45 120/460 2 0.8 100/2.5 180typ. 6 66 
BFX37 TO-18 360 80 70/230 0.01 0.4 50/5 40 3.5 111 
2N3962 TO-18 360 60 100/300 0.01 0.25 10/0.5 40 3 297 
2N3964 TO-18 360 45 250/500 0.01 0.25 10/0.5 50 2 297 
2N3965 TO-18 360 60 250/500 0.01 0.25 10/0.5 50 2 297 

• hfe @ 1 kHz 

Silicon NPN transistors for low level, low noise applications 

I6/ la iT IIIF 
Page 

(mAl (MHz) (ciB) 
min 

BC107 TO-18 300 45 110/450* 2 0.6 100/5 100 10 2 
BC108 TO-18 300 20 110/800* 2 0.6 100/5 100 10 2 
BC109 TO-18 300 20 200/800* 2 0.6 100/5 100 4 2 
BCY58 TO-18 360 32 120/630 2 0.7 100/2.5 100 6 55 
BCY59 TO-18 360 45 120/630 2 0.7 100/2.5 100 6 55 
BFR16 TO-18 360 60 150 typo 0.01 0.35 1/0.1 70 4 99 
BFR17 TO-18 360 60 130/- 0.01 0.35 1/0.1 70 3 101 

2N930 TO-18 300 45 100/500 0.01 10/0.5 30 3 236 
2N2483 TO-18 360 60 40/120 0.01 0.35 1/0.1 60 4 257 
2N2484 TO-18 360 60 100/500 0.01 0.35 1/0.1 60 3 257 

• hfe @ 1 kHz 
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Silicon PNP transistors for fast and ultra fast switches 

Type Package 
Ptot VCEO hFE @ .lc VCE(sat) @ Ic{la fT toff .. 

Page 
(mW) (VI minimax (mA) (VI (mA) (MHl) (ns) .> 

max min 

BSX29 TO-18 360 12 30/120 30 0.2 30/3 400 90 185 

2N2894 TO-18 360 12 40/120 30 0.2 100/10 400 90 263 

2N3012 TO-18 360 12 30/120 30 0.5 100/10 400 75 263 

2N3209 TO-18 360 20 30/120 30 0.2 30/3 400 90 263 

Silicon NPN transistors for fast and ultra fast switches 

.ina¥ 

BSS26 TO-18 360 40 40 100 1.2 500/50 250 60* 153 

BSV59 TO-18 360 30 30/140 150 0.4 150/15 250 40* 161 

BSX19 TO-18 360 15 20/60 10 0.6 100/10 400 10 169 

BSX20 TO-18 360 15 40/120 10 0.6 100/10 450 13 169 

BSX26 TO-18 360 15 30/120 30 0.5 300/30 350 18 173 

BSX27 TO-18 300 6 25/125 10 0.25 10/1 600 6 177 

BSX28 TO-18 360 12 30/120 10 0.25 30/3 400 13 181 

BSX32 TO-39 800 40 60/150 100 0.5 500/50 300 60* 189 

BSX39 TO-18 360 20 40/120 30 0.28 100/10 350 18 201 

BSX93 TO-18 360 15 40/120 10 0.2 1011 400 13 209 

2N709 TO-18 300 6 20/120 10 0.25 10/1 600 6 225 

2N914 TO-18 360 15 30/120 10 0.7 200/20 300 20 231 

2N2369 TO-18 360 15 40/120 10 0.25 10/1 500 13 251 

2N2369A TO-18 360 15 40/120 10 0.2 10/1 500 13 253 

2N3009 TO-18 360 15 25 100 0.28 100/10 350 18 272 

2N3010 TO-18 300 6 25/125 10 0.25 10/1 600 6 225 

2N3013 TO-18 360 15 25 100 0.5 300/30 350 18 272 

2N3014 TO-18 360 20 30/120 30 0.18 100/10 350 18 272 

2N3725 TO-39 800 50 60/150 100 0.52 500/50 300 60* 293 
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SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.) 

Silicon PNP high voltage transistors 

.. 

I··· .. ' .....•. 
.Ptot VCEO hFE @ Ic VCE(sat) @ 'clIs fT CCSO Tvpjl ...... Pack. 
(mWI (VI (mAl. 

(VI 
(mAl 

{MHzl 
(pFI 

Page 

.i 
minImax 

max ITiill .... .. :.: 

BC393 TO-18 400 180 50/- 10 0.3 10/1 50 4 38 
BFW43 TO-18 400 150 40/- 10 0.5 10/1 60 5 108 

BFW44 TO-39 700 150 40/- 10 0.5 10/1 60 5 108 
BFX90 TO-18 400 180 80/300 10 0.25 10/1 40 5 129 
BFX91 TO-39 700 180 80/300 10 0.25 10/1 40 5 129 
2N5415S TO-39 1000 200 30/150 10 2.5 50/5 15 15 314 

Silicon NPN high voltage transistors 

Ptot VCEO hFE @ Ic VCE{sat) @ Ielis fT Cre* 

i' Type 
Pac;kage 

(mWI (VI (mAl 
(VI 

(mAl 
(MHzl CCSO Page I: .. min max min (pFI .i«: . .. 

BC394 TO-18 400 180 30 10 0.3 10/1 50 5 40 

BF257 TO-39 1000 160 25 30 1 30/6 90 typo 3* 80 

BF258 TO-39 1000 250 25 30 1 30/6 90 typo 3* 80 
BF259 TO-39 1000 300 25 30 1 30/6 90 typo 3* 80 
BF457 TO-126 1250 160 30 30 1 50/10 90 typo 4* 92 
BF458 TO-126 1250 250 30 30 1 50/10 90 typo 4* 92 
BF459 TO-126 1250 300 30 30 1 50/6 90 typo 4* 92 
BF657 TO-39 1000 160 25 30 1 30/6 50 3* 95 

BF658 TO-39 1000 250 25 30 1 30/6 50 3* 95 

BF659 TO-39 1000 300 25 30 1 30/6 50 3* 95 
BFS89 TO-39 1000 300 90 typo 50 1 30/6 50 3* 106 

2N3440S TO-39 1000 250 40 20 0.5 50/5 15 - 286 

VIII 
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Silicon PNP general purpose transistors 

~"-r-' 

Ptot . VeEo hFE @ 'e veE(s.!) @ 'e/le fT ts 
Type Peckage 

(mW) (V) min/max (mA) (V) (mA) (MHz) tOff* Page 

max min (ns) 
. _ ... _ ... _--_ ... _ ..... --- . -- ---_ . 
BC139 TO-39 700 40 40/- 100 0.8 300/30 200typ. - 11 
BC160 TO-39 800 40 40/250 100 0.35 typ 500/50 50 650* 17 
BC161 TO-39 800 60 40/250 100 0.36 typ 500/50 50 650* 17 
BC297 TO-18 375 45 75/260 100 0.7 500/50 250 - 25 
BC298 TO-18 375 25 75/260 100 0.7 500/50 250 - 25 
BC303 TO-39 850 60 40/240 150 0.65 150/15 75 - 32 
BC304 TO-39 850 45 40/240 15010.65 150/15 75 - 32 
BC460 TO-39 1000 40 40/250 500 1 1000/100 50 - 45 
BC461 TO-39 1000 60 40/250 500 1 1000/100 50 - 45 
BCY70 TO-18 350 40 50/- 10 0.5 50/5 250 350 60 
BCY71 TO-18 350 45 100/600 10 0.5 50/5 200 - 60 
BCY72 TO-18 350 25 50/- 10 0.5 50/5 200 350 60 
BFX38 TO-39 800 55 85/- 100 0.5' 500/50 100 350 116 
BFX39 TO-39 800 55 40/- 100 0.5 500/50 100 350 116 
BFX40 TO-39 800 75 85/- 100 0.5 500/50 100 350 116 
BFX41 TO-39 800 75 40/- 100 0.5 500/50 100 350 116 
BFX48 TO-18 360 30 90/- 10 0.3 50/5 400 160* 120 
BSV15 TO-39 850 40 40/250 100 1 500/25 50 500 157 
BSV16 TO-39 850 60 40/250 100 1 500/25 50 500 157 
BSX36 TO-18 360 40 40/- 10 0.5 150/15 100 100* 197 
2N2904 TO-39 600 40 40/120 150 0.4 150/15 200 80 266 
2N2904A TO-39 600 60 40/120 150 0.4 150/15 200 80 269 
2N2905 TO-39 600 40 100/300 150 0.4 150/15 200 80 266 
2N2905A TO-39 600 60 100/300 150 0.4 150/15 200 80 269 
2N2906 TO-18 400 40 40/120 150 0.4 150/15 200 80 266 
2N2906A TO-18 400 60 40/120 150 0.4 .150/15 200 80 269 
2N2907 TO-18 400 40 100/300 150 0.4 150/15 200 80 266 
2N2907A TO-18 400 60 100/300 150 0.4 150/15 200 80 269 
2N3250 TO-18 360 40 50/150 10 0.5 50/5 250 175 283 
2N3251 TO-18 360 40 100/300 10 0.5 50/5 300 200 283 
2N4030 TO-39 800 60 40/120 100 0.5 500/50 100 350 301 
2N4031 TO-39 800 80 40/120 100 0.5 500/50 100 350 301 
2N4032 TO-39 800 60 100/300 100 0.5 500/50 150 350 301 
2N4033 TO-39 800 80 100/300 100 0.5 500/50 150 350 301 
2N4034. TO-18 360 40 70/200 10 0.3 50/5 400 150* 304 
2N4035 TO-18 360 40 150/300 10 0.3 50/5 450 150* 304 
2N4036 TO-39 1000 65 40/140 150 0.65 150/15 60 700* 307 
2N5322/BSS17 TO-39 1000 75 30/130 500 0.7 500/50 50 1000* 312 
2N5323/BSS18 TO-39 1000 50 40/250 500 1.2 500/50 50 1000* 312 
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SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.) 

Silicon NPN general purposE! transistors 

~\> I~a~;.··i •••••• i~\&f i~~f 
..... . .... 

..... ...... y~~·ii 
> .@ Ie VCE(sat) @ Ie fT 

ts . 

I ~a~~ I(~~'r ,!,in/max . (mA) (V) (mAl (MHz) triff* Page 

liT •.•• ·· .• ·· •.•.•••. ·• ...•................ ..... max min 
(ns) . ... 

BC119 TO-39 800 30 40/120 150 0.35 150 40 - 9 
BC140 TO-39 800 40 40/250 100 0.35 typo 500 50 S50* 14 
BC141 TO-39 800 60 40/250 100 0.35 typo 500 50 S50* 14 
BC300 TO-39 800 SO 40/240 150 0.5 150 120 typo - 28 
BC301 TO-39 SOO 60 40/240 150 0.5 150 120 typo - 28 
BC302 TO-29 800 45 40/240 150 0.5 150 120 typo _. 28 
BC377 TO-18 375 25 75/260 100 0.7 500 300 typo - 35 
BC37S TO-18 375 40 75/260 100 0.7 500 300 typo - 35 
BC440 TO-39 1000 40 40/240 500 1 1000 50 - 42 
BC441 TO-39 1000 60 40/240 500 1 1000 50 - 42 
BFR18 TO-18 500 55 60/1S0 150 0.25 150 60 - 103 
BFX69 TO-39 SOO 30 40/120 150 1.5 150 60 - 123 
BFX69A TO-39 SOO 40 40 150 O.S 150 60 - 123 
BFY50 TO-39 SOO 35 30 150 0.2 150 60 140typ. 135 
BFY51 TO-39 SOO 30 40 150 0.35 150 50 160typ. 135 
BFY52 TO-39 SOO 20 60 150 0.35 150 50 220typ. 135 
BFY56 TO·-39 SOO 45 30/150 150 0.3 150 40 SOO* 138 
BFY56A TO-39 SOO 55 40/120 150 0.25 150 60 SOO* 138 
BSS15 TO-39 1000 75 30/130 500 0.5 500 50 SOO* 310 
BSS16 TO-39 1000 50 40/250 500 O.S 500 50 SOO* 310 
BSX33 TO··18 500 55 50 50 0.3 150 60 800* 193 
BSX45 TO-39 1000 40 40/250 100 1 1000 50 S50* 205 
BSX46 TO-39 1000 60 40/250 100 1 1000 50 S50* 205 
BSY51 TO-39 SOO 25 40/120 150 I O.S 150 100 typo - 213 
BSY52 TO-39 SOO 25 100/300 150 O.S 150 100 typo - 213 
BSY53 TO-39 SOO 25 40/120 150 0.6 150 100 typo - 217 
BSY54 TO-39 800 30 100/300 150 0.6 150 100 typo - 217 
BSY55 TO-39 SOO SO 40/120 150 0.6 150 100typ. - 221 
BSY56 TO-39 SOO 80 100/300 150 0.6 150 100 typo - 221 
2N718A TO-1S 500 50* 40/120 150 1.5 150 60 - 228 
2N956 TO-18 500 50* 100/300 150 1.5 150 70 - 228 
2N1613 TO-39 800 50* 40/120 150 1.5 150 60 - 238 
2N1711 TO-39 800 50* 100/300 150 1.5 150 70 - 238 
2N1893 TO-39 SOO SO 40/120 150 5 150 50 - 242 
2N2218 TO-39 800 30 40/120 150 1.6 500 250 225 245 
2N2218A TO-39 SOO 40 40/120 150 1 500 250 225 247 
2N2219 TO-39 SOO 30 100/300 150 1.6 500 250 225 245 
2N2219A TO-39 SOO 40 100/300 150 1 500 250 225 247 
2N2221 TO-18 500 30 40/120 150 1.6 500 250 225 245 

x 



Silicon NPN general purpose transistors (continued) 

I,) 

2N2221A TO-1B 500 40 40/120 150 500 250 225 247 
2N2222 TO-1B 500 30 100/300 150 1.6 500 250 225 245 
2N2222A TO-1B 500 40 100/300 150 500 250 225 247 
2N3019 TO-39 BOO BO 100/300 150 0.5 500 100typ 275 
2N3020 TO-39 BOO BO 40/120 150 0.5 500 BOtyp 275 
2N3053 TO-39 BOO 40 50/250 150 1.4 150 100 typ 278 
2N3107 TO-39 BOO 60 100/300 150 1.4 150 100typ 280 
2N3108 TO-39 BOO 60 40/120 150 1.4 150 100typ 280 
2N3109 TO-39 BOO 40 100/300 150 1.4 150 100 typ 280 
2N3110 TO-39 BOO 40 40/120 150 1.4 150 100 typ 280 
2N3700 TO-1B 500 BO 100/300 150 0.5 500 100 290 
2N3701 TO-1B 500 BO 40/120 150 0.5 500 80 290 
2N5320 TO-39 1000 75 30/130 500 0.5 500 50 800* 310 
2N5321 TO-39 1000 50 40/250 500 0.8 500 50 BOO* 310 

Silicon NPN transistors for high frequency applications 

BF167 TO-72 150 30 30 4 600 0.15 24 36 72 
BF173 TO-72 175 25 3B 7 1000 0.23 26 typ 36 76 

BF271 TO-72 250 25 30 10 900 0.22 24 36 84 

BF287 TO-72 250 40 40 2 700 0.22 25 5.5 86 

BF288 TO-72 250 40 65 500 0.24 lB 10.7 89 
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CROSS REFERENCE 

TYPE PAGE TYPE SG!iH~,.ES PAGE TYPE 
SGS'-'AfES 

PAGE 
NEAREST NEARIOST 

BC100 80 BC152 2 BC213 20 
BC107 2 BC153 20 BC214 20 
BC108 2 BC154 20 BC215 25 
BC109 2 BC157 20 BC216 25 
BCll0 40 BC158 20 BC218 'BC108 2 
BCl13 99 BC159 20 BC220 BC107 2 
BCl14 101 BC160 17 BC221 BC298 25 
BC115 14 BC161 17 BC222 113C378 35 
BC116 17 BC167 2 BC223 ; BC377 35 
BC117 40 BC168 2 BC224 ·SC478 48 
BC118 2 BC169 2 BC225 BC478 48 
BCl19 9 BC170 2 BC226 eC302 28 
BC120 BC119 9 BC171 2 BC231 i~C297 25 
BC125 BC377 35 BCl72 2 BC232 Isc377 35 
BC126 aC298 25 BC173 2 

I 
BC236 BC394 40 

BC129 BC107 2 BC174 99 BC237 ~ql?7 2 
BC130 sCl08 2 BCl77 20 BC238 aC108 2 
BC131 BC108 2 BC181 20 BC239 BC109 2 
BC132 8Cl09 2 BC182 2 BC250 BC179 20 
BC134 BCI07 2 BC183 2 BC251 :SCl77 20 
BC135 BCI07 2 BC184 2 BC252 6C178 20 
BC136 BC140 14 BC185 28 BC253 BC179 20 
BC137 B039 11 BC186 20 BC254 BC394 40 
BC138 BC140 14 BC187 20 BC255 aC394 40 
BC139 BC139 11 BC190 BC107 2 BC256 BC477 48 
BC140 BC140 14 BC192 BC298 25 BC257 8Cl77 20 
BC141 BC141 14 BC200 BC179 20 BC258 BC178 20 
BC142 BC301 28 BC204 BC177 20 BC259 BC179 20 
BC143 BC303 32 BC205 BC178 20 BC260 BC179 20 
BC144 BC140 14 BC206 BC179 20 BC261 BCl77 20 
BC145 BC394 40 BC207 BC107 2 BC262 BC178 20 
BC147 BCl07 2 BC208 BCI08 2 BC263 BC17S 20 
BC148 BClds 2 BC209 BCI09 2 BC266 BC477 48 
BC149 BC1.0$j 2 BC210 BC377 35 BC267 BC107 2 
BC150 BC108 2 BC211 BC141 14 BC268 I BC108 2 
BC151 BCIOS 2 BC212 BC177 20 BC269 BCI09 2 
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TYPE 
SGS-ATES 

PAGE TYPE 
SGS-ATES 

PAGE TYPE 
SGS-ATES 

PAGE 
NEAREST NEAREST NEAREST 

: 
Ii 

BC270 BC109 2 BC328 BC298 25. BC383 .BC108 2 II i~ 
BC271 BC378 35 BC329 BFY76 148 BC384 Bcioa 2 

BC272 BC377 .:i!:> BC330 BC107 2 BC385 BC107 2 

BC280 BFR16 99 BC331 BFY76 148 BC386 BC109 2 
BC281 BC178 20 BC332 BC107 2 BC387 BC377 35 
BC282 BC377 .. 35 BC333 BC108 2 BC388 BC297 25 
BC283 BC297 25 BC334 BC178 20 BC393 BC393 38 

BC284 BC378 35 BC335 BC109 2 BC394 BC394 40 

BC285 BC394 40 BC336 BCll9 20 BC395 BC141 14 

BC286 BC301 28 BC337 BC377 35 BC396 BC161 17 

BC287 BC303 32 BC338 BC378 35 BC400 BC471 48 

BC294 BC160 17 BC340 BCJ40 14 BC407 BC107 2 

BC295 BC108 2 BC341 BC141 14 BC408 BC10S 2 

BC297 BC297 25 BC342 aC141 14 BC409 BC109 2 

BC298 (3C29f:3 25 NC343 eel61 17 BC417 BC17? 20 

BC300 28 BC344 BC300 28 BC418 BC178 20 

BC301 28 BC345 BC303 32 BC419 BCi79 20 

BC302 28 BC347 2 BC420 BC393· 38 

BC303 32 BC348 2 BC429 BC440 42 

BC304 34 BC349 2 BC430 BC46P 45 

BC307 20 BC350 20 BC431 BcaOl 28 

BC308 20 BC351 20 BC432 BC303 32 

BC309 20 BC352 20 BC437 BC107 2 

BC310 14 BC354 48 BC438 BC108 2 

BC311 17 BC355 48 BC439 BC109 2 

BC312 80 BC357 48 BC440 £IC440 42 

BC313 32 BC358 2 BC441 69441 42 

BC315 20 BC360 17 BC446 BC477 48 

BC317 2 BC361 17 BC448 ·sC4f{ 48 

BC318 2 BC368 42 BC451 2 

BC319 2 BC369 45 BC452 2 

BC320 20 BC370 25 BC453 2 
.... . ':""'.:. 

BC321 20 BC377 35 BC454 ·B :.:,.,,..'.,:,, 20 

BC322 .20 BC378 35 BC455 Bet1S 20 

BC324 28 BC381 20 BC456 :@l~~ 20 

BC327 BC297 25 BC382 2 BC460 45 
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CROSS REFERENCE (continued) 

TYPE TYPE TYPE 

BC461 BC585 BCW78 

BC467 BC586 20 BCW79 

BC468 2 BC635 35 BCW80 

BC469 2 BC636 25 BCW82 

BC477 48 BC714 20 BCW83 

BC478 48 BC727 25 BCW84 

BC479 48 BC728 25 BCW85 

BC512 20 BC737 35 BCW86 

BC513 20 BC738 35 BCW87 

BC514 20 BCW10 55 BCW88 

BC520 99 BCWll 66 BCW90 

BC521 BCW12 55 BCW91 

BC522 BCW13 66 BCW92 

BC523 BCW14 55 BCW93 

BC524 2 BCW15 66 BCW94 

BC525 48 BCW16 55 BCW95 

BC526 48 BCW17 66 BCW96 

BC529 25 BCW20 55 BCW97 

BC530 38 BCW21 66 BCW98 
BC531 38 BCW22 55 BCW99 
BC532 40 BCW23 66 BCX25 
BC533 BCW34 BCX26 
BC535 BCW35 BCX40 
BC546 BCW36 BCX45 
BC547 2 BCW37 BCX46 
BC548 2 BCW44 BCX47 
BC549 2 BCW45 BCX48 

BC550 2 BCW50 40 BCX49 

BC556 48 BCW62 BCX58 
BC557 48 BCW63 BCX59 
BC558 48 BCW64 66 BCX60 

BC559 48 BCW73 BCX73 

BC560 48 BCW74 BCX74 

BC582 2 BCW75 BCX75 
BC583 2 BCW76 BCX76 

BC584 2 BCW77 BCX78 
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TYPE TYPE 
$GS:.cA-ri::S 

PAGE TYPE 
SGS-ATeS 

PAGE 
NEAREST NEAREST 
i.i :'".( 

BCX79 66 BF241 BFt73 76 BF338 BF259 80 
BCY56 55 BF248 2N2222 245 BF355 BF259 80 
BCY58 55 BF249 2N2907 266 BF367 SFl137 72 
BCY59 55 BF250 2N2222 245 BF371 BF271 84 
BCY66 55 BF257 B.F257 80 BF373 Bf173 76 
BCY67 66 BF258 BF258 80 BF390 8F259 80 
BCY69 55 BF259 BF259 80 BF391 BC394 40 

BCY70 60 BF260 BF167 72 BF456 ',BF457 92 
BCY71 60 BF261 BF1S7 72 BF457 BF457 92 
BCY72 60 BF270 'Bt167 72 BF458 8F458 92 
BCY78 66 BF271 BF271 84 BF459 Bf45~ 92 
BCY79 66 BF287 BF287 86 BF497 ,B~17~ 76 

BF120 40 BF288 BF288 89 BF523 SF211 84 
BF137 80 BF291 BC10i 2 BF596 BF167 72 
BF156 80 BF292 BF,268 80 BF597 'f3F113 76 
BF157 80 BF293 BC107 2 BFR10 245 
BF162 72 BF294 BF251 80 BFRll 2N2221 245 

BF163 72 BF297 BF257 , 80 BFR12 55 

BF164 72 BF298 Bf258 80 BFR16 BFR1S 99 
BF167 72 BF299 BF259 80 BFR17 SPR17 101 
BF173 76 BF302 £iF 288 89 BFR18 BFRn! 103 
BF174 80 BF303 BF287 

" 

86 BFR19 BFX69 123 
BF176 76 BF304 Sf288 89 BFR20 2N30J9 275 
BFl77 80 BF305 BF258 80 BFR21 2N1893 242 
BF178 80 BF306 ElF.113 76 BFR22 2N1893 242 
BF179 80 BF307 BF288 89 BFR23 ,"~N4936 307 
BF198 72 BF308 taF2"tl> ' 84 BFR24 ;2N40,3G i 307 
BF199 76 BF309 84 BFR39 13F~J8"" ••••• , 103 
BF207 72 BF310 76 BFR40 2N3700, 290 
BF208 84 BF311 ;8":113 76 BFR56 BC4AO """" 42 
BF214 89 BF321 8e108 2 BFR57 BF257·"",'·"" 80 
BF215 84 BF322 245 BFR58 <SF258 80 
BF224 76 BF323 266 BFR59 BP?~9'· 80 
BF225 84 BF325 BE167'·" 72 BFR77 2N1893 242 .. .' . ,. . 

BF226 89 BF336 BF2!5j ', •• ,.'. 80 BFR78 2N3020 275 
BF240 72 BF337 taf258 ,'" " 80 BFR86 130394" 40 
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CROSS REFERENCE (continued) 

·;h~2ATis 
.:,: .... ,.,'.: .. , .... :: 

S~~~~1E~r TYPE PAGE TYPE SG~;.ATes PAGE TYPE PAGE 
Nr:,4RI!ST 

: .. ,: .. ,.,: ...... ,":. 

i\U.,4Re$T 

BFR87 Bd94 40 BFV65 173 BFX41 BFX4f 116 
BFS61 • BSX33 < 193 BFV66 247 BFX43 ·2N2:l~9 251 
BFS62 •.. BF113 i·.· •. 76 BFV66A 247 BFX44 2N23f;l9A 253 
BFS69 .ac17S> 20 BFV67 225 BFX48 120 
BFS89 BFS8!:l· 106 BFV68 257 BFX50 247 
BFS90 ·SFW44· 108 BFV68A 257 BFX51 247 
BFS91 BFX91 129 BFV90A 245 BFX68 238 
BFS92 BFX41 116 BFV90B 245 BFX68A ·2N1711 238 
BFS93 BFX40 116 BFV99 247 BFX69 123 
BFS94 BFX39 116 BFW20 48 BFX69A 123 

BFS95 ·SFX.38 116 BFW21 111 BFX74 266 
BFS99 ·····~93~ .• ·•··•·•· .. 40 BFW22 48 BFX74A 116 

BFT22 2N2906· 266 BFW24 280 BFX77 99 
BFT29 '~N310f 290 BFW25 280 BFX84 242 

BFT30 EiSX33 193 BFW26 280 BFX85 242 
BFT31 2N.956 228 BFW29 245 BFX86 238 

BFT39 BSS15 310 BFW31 266 BFX87 269 

BFT40 BSS16 310 BFW32 245 BFX88 266 

BFT41 2N5321 310 BFW33 221 BFX91 129 

BFT45 289 BFW36 80 BFX93 236 
BFT57 40 BFW38 BFg5? 80 BFX94 245 

BFT60 301 BFW43 BFW4:f. 108 BFX94A 247 

BFT61 301 BFW44 .BFW44 108 BFX95 245 

BFT62 301 BFW45 BF257·· 80 BFX95A 247 

BFT69 •. ~N4031. 301 BFW63 245 BFX96 245 
BFT79 ··2N403f 301 BFW63A 247 BFX96A 247 
BFT80 2N4().3i 301 BFX12 120 BFX97 245 
BFT81 ·2N40;32. 301 BFX13 120 BFX97A 247 
BFV23 ·BS)(~3T··· 185 BFX23 189 BFX98 80 
BFV56 BSS2fl i 153 BFX29 269 BFY25 247 
BFV56A 153 BFX35 266 BFY26 247 
BFV57 161 BFX36 269 BFY33 138 
BFV57A 153 BFX37 111 BFY34 238 

BFV64 266 BFX38 116 BFY40 238 

BFV64A 269 BFX39 116 BFY41 80 

BFV64B 266 BFX40 116 BFY43 80 
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TYPE 
SGS-ATES 

PAGE TYPE 
SGS-ATES 

PAGE TYPE 
SGS-ATES 

NEAREST NEAREST NEAREST 
PAGE 

Ii 
BFY44 BFY56A 138 BSS68 SC393 38 BSW27 2N3725 293 I:' I 
BFY45 BF257 80 BSV15 BSV15 157 BSW28 BSX32 189 

BFY46 2N1711 238 BSV16 BSV16 157 BSW29 BSX32 189 

BFY50 BFY50 135 BSV17 BSV16 157 BSW37 2N2894 263 

BFY51 BFY51 135 BSV21 2N2894 263 BSW38 BSX19 169 

BFY52 BFY52 135 BSV23 BSX28 181 BSW41 2N2221 A 247 

BFY53 BFX69 123 BSV24 BSX28 181 BSW42 BCY58 55 

BFY55 BFX69A 123 BSV25 BSX19 169 BSW42A BCY59 55 

BFY56 BFY56 138 BSV26 BSX19 169 BSW43A BCY59 55 

BFY56A BFY56A 138 BSV27 BSX20 169 BSW44 BCY78 66 
BFY57 BF257 80 BSV33 BSX29 185 BSW44A BCY79 66 

BFY64 2N2905 266 BSV59 BSV59 161 BSW45 BCY78 66 

BFY65 BF257 80 BSV68 BFW43 108 BSW45A BCY79 66 

BFY67 BFX69 123 BSV69 BSX32 189 BSW49 BSX32 189 

BFY68 2Nl711: 238 BSV77 2N3725 293 BSW51 2N2218 245 
BFY70 2N2218A 247 BSV82 BSS17 312 BSW52 2N2219 245 

BFY72 2N2218 245 BSV83 BSS18 312 BSW53 2N2218A 247 

BFY76 BFY16 .' 148 BSV84 BSS15 310 BSW54 2N2219A 247 

BFY77 2N2484 257 BSV85 BSS16 310 BSW61 2N2221 245 

BSS11 BSX20 169 BSV89 BSX19 169 BSW62 2N2222 245 

BSS12 BSX28 181 BSV90 BSX20 169 BSW63 2N2221A 247 

BSS15 BSS15 310 BSV91 BSX20 169 BSW64 2N2222A 247 

BSS16 BSS16 310 BSV92 BSX26 173 BSW72 2N2906 266 

BSS17 BSS17 312 BSV95 2N3725 293 BSW73 2N2907 266 
BSS18 BSS18 312 BSW19 2N2906 266 BSW74 2N2906A 269 

BSS23 BSS26 153 BSW19A 2N290T 266 BSW75 2N.2907A 269 

BSS26 BS~26> 153 BSW20 2N2906. 266 BSW82 2N2221 245 

BSS27 21'113125' 293 BSW20A 2N2907 266 BSW83 2N2222 245 

BSS28 8SXl2 189 BSW21 BCY78 66 BSW84 2N2221 245 

BSS29 BSX32 189 BSW21A BCY79 66 BSW85 2N2222A 247 

BSS30 ·2N1893 242 BSW22 BCY78 66 BSX19 BSX19 169 

BSS31 2N3019 275 BSW22A BCY79 66 BSX20 BSX20 169 

BSS40 8$5.26 153 BSW23 2N2904 266 BSX21 BC494 40 

BSS41 BSS26 153 BSW24 2N2904A 269 BSX22 2N5321 310 

BSS48 2N3440S 286 BSW25 BSX29 185 BSX23 .2N5.320 310 

BSS59 2N3700' 290 BSW26 BSS26 173 BSX24 2N2221 245 
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CROSS REFERENCE (continued) 

TYPE TYPE TYPE 

BSX25 245 BSX95 238 BSY82 135 
BSX26 173 BSX96 238 BSY83 138 
BSX27 177 BSX97 245 BSY84 238 
BSX28 181 BSY10 247 BSY85 205 
BSX29 185 BSY11 245 BSY86 205 
BSX30 189 BSY17 169 BSY87 221 
BSX33 193 BSY18 169 BSY88 280 
BSX36 197 BSY19 173 BSY89 55 
BSX38A 55 BSY20 169 BSY95 169 
BSX38B 55 BSY21 173 BSY95A 169 
BSX39 201 BCY22 55 2N656 205 
BSX44 225 BSY23 169 2N657 28 
BSX45 BsX45 205 BSY34 189 2N696 123 
BSX46 SeX46 205 BSY38 169 2N697 238 
BSX47 BFY56 138 BSY40 185 2N698 242 
BSX48 BSS26 153 BSY41 185 2N706 173 
BSX49 BSS26 153 BSY44 123 2N706A 169 
BSX51 BCY$8 55 BSY45 242 2N707 201 
BSX52 BCY59 55 BSY46 238 2N708 173 
BSX53 sCY58 55 BSY51 213 2N709 225 
BSX54 SC;Y59 55 BSY52 213 2N718A 228 
BSX59 BSX32 189 BSY53 217 2N720A 103 
SSX60 2N3725 293 BSY54 217 2N721 266 
BSX61 2N3725 293 BSY55 221 2N722 269 
BSX76 169 BSY56 221 2N735 257 
BSX77 253 SSY58 189 2N736 ~F~t$ 103 
BSX78 BSX20 169 BSY62A 169 2N743 BSX19 169 
BSX87 BSX26 173 BSY62B 169 2N744 BSX20 169 
BSX87A BSX26 173 BSY63 209 2N753 2N2369A 253 
BSX88 BSX39 201 BSY70 201 2N754 2N1893 242 
BSX88A BSX39 201 BSY71 238 2N760A BFY76 148 
BSX89 BSX19 169 BSY72 55 2N780 2N930 236 
BSX90 BSX2Q 169 BSY73 55 2N834 BSX20 169 
BSX91 2N2369A 253 BSY74 55 2N869 BSX29 185 
BSX92 2N2369 251 BSY78 245 2N870 BSX33 193 
BSX93 BSX93 209 BSY81 BFY51 135 2N871 BER18 103 
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TYPE TYPE 
SGS~ATES 

PAGE TYPE 
NEARESt 

'2N910 103 2N2221 2 221 245 2N2927 269 
2N911 193 2N2221 A 2N2221A 247 2N2959 247 
2N912 103 2N2222 2N2222 245 2N3009 272 
2N914 231 2N2222A 2N2222A 247 2N3010 225 
2N929 148 2N2297 ~.f=X5.~ 138 2N301 1 181 
2N930 236 2N2368 BSX19 169 2N3012 263 
2N956 228 2N2369 :2~:23.p~ 251 2N3013 272 
2N978 266 2N2369A 2N2369A 253 2N3014 272 
2N995 185 2N2405 BC300 28 2N3015 189 
2N 1132 266 2N2410 BSX32 189 2N3019 275 
2N1420 245 2N2412 ~q229 185 2N3020 275 
2N1507 245 2N2475 2N709 225 2N3036 242 
2N1572 242 2N2477 2N3725 293 2N3053 278 
2N1573 242 2N2483 2N24S3 257 2N3070 269 
2N1574 275 2N2484 2N2484 257 2N3073 269 
2N1613 238 2N2511 ~f'(?~ 148 2N3107 280 
2N1711 238 2N2586 BFA17 101 2N3108 280 
2N1890 221 2N2692 BC),5Q 55 2N3109 280 
2N1893 242 2N2693 BCY59 55 2N3110 280 
2N1983 245 2N2694 EICY59 55 2N3114 80 
2N1984 245 2N271 1 BCY58 55 2N31 17 101 
2N1985 238 2N2712 BCYoS 55 2N3121 269 
2N1986 245 2N2714 I~CY5$ 55 2N3209 263 
2N1987 123 2N2845 BSS26 153 2N3250 283 
2N1990 242 2N2848 BSX32 189 2N3251 283 
2N1991 266 2N2864 BFY5d 135 2N3252 293 
2N2049 135 2N2868 Bf)(p~~ 123 2N3253 189 
2N2102 275 2N2894 2~;~9~f.1 263 2N3261 169 
2N2193 205 2N2904 2N2904 266 2N3299 245 
2N2194A 247 2N2904A 2N;299L1;A 269 2N3300 245 
2N2195 245 2N2905 2N2905 266 2N3301 245 
2N2217 245 2N2905A 2N2905A 269 2N3302 245 

2N2218 245 2N2906 2 266 2N3309 245 

247 2N2906A 2 AjU 2N3440 286 
2N2219 245 2N2907 ~~~~07\ 266 286 

247 2N2907A f~29q7~1 269 2N3485 266 
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CROSS REFERENCE (continued) 

TYPE TYPE TYPE 

2N3486 2N3964 297 2N4402 266 
2N3502 2N3965 297 2N4403 266 
2N3503 2N4013 153 2N4917 283 
2N3504 2N4014 153 2N4927 80 
2N3505 2N4030 301 2N5086 66 
2N3565 2N4031 301 2N5087 66 
2N3566 2N4032 301 2N5088 55 
2N3567 2N4033 301 2N5089 55 
2N3568 2N4034 304 2N5128 245 
2N3569 2N4035 304 2N5132 2 
2N3638 2N4036 307 2N5135 55 
2N3641 2N4037 307 2N5136 9 
2N3642 2N4046 189 2N5138 66 
2N3643 2N4047 293 2N5172 55 
2N3644 2N4058 20 2N5209 2 
2N3645 2N4059 20 2N5210 2 
2N3646 2N4060 20 2N5219 2 
2N3700 2N4061 20 2N5262 310 
2N3701 2N4062 20 2N5320 310 
2N3712 2N4121 60 2N5321 310 
2N3725 2N4248 20 2N5322 312 
2N3776 2N4249 20 2N5323 312 
2N3777 2N4250 20 2N5415S 314 
2N3793 2N4258 20 2N5550 40 
2N3794 2N4264 2 2N5551 40 
2N3825 2N4265 2 
2N3828 2N4286 2 
2N3829 2N4287 2 
2N3903 2N4288 20 
2N3904 2N4289 20 
2N3905 2N4290 20 

2N3906 2N4291 20 
2N3930 2N4292 2 
2N3931 2N4293 2 
2N3962 2N4358 314 
2N3963 2N4359 111 
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ALPHABETICAL LIST OF SYMBOLS 

CObO 

9fe 

Bandwidth 
Common-base, forward transfer susceptance (output short-circuited, 
y matrix) 
Common-emitter, forward transfer susceptance (output short-cir
cuited, y matrix) 
Common-base, input susceptance (output short-circuited, y matrix) 
Common-emitter, input susceptance (output short-circuited, y 
matrix) 
Common-base, output susceptance (input short-circuited, y matrix) 
Common-emitter, output susceptance (input short-circuited, y 
matrix) 
Common-base, reverse transfer susceptance (input short-circuited, y 
matrix) 
Common-emitter, reverse transfer suscept<lnce (input short-circuited 
y matrix) 
Collector-base capacitance (emitter open to a.c. and d.c.) 
Emitter-base capacitance (collector open to a.c. and d.c.) 
I nput capacitance 
Common-base, input capacitance (output a.c. short-circuited, hand 
y matrix) 
Common-base, input capacitance (output a.c. open-circuited) 
Common-emitter, input capacitance (output a.c. short-circuited, h 
and y matrix) 
Output capacitance 
Common-base, output capacitance (input a.c. short-circuited, y 
matrix) 
Common-base, output capacitance (input a.c. open-circuited, h 
matrix) 
Common-emitter, output capacitance (input a.c. short-circuited, y 
matrix) 
Common-emitter, output capacitance (input a.c. open--circuited, h 
matrix) 
Common-base, reverse capacitance (input a.c. short-circuited, y 
matrix) 
Common-emitter, reverse capacitance (input a.c. short-circuited, y 
matrix) 
Frequency 
Frequency deviation 
Transition frequency 
Common-base, forward transconductance (input short--circuited, y 
matrix) 
Common-emitter, forward transconductance (input short-circuited, 
y matrix) . 
Common-base, input conductance (output short-circuited, y matrix) 
Common-emitter, input conductance (output short-circuited, y 
matrix) 

XXI 



ALPHABETICAL LIST OF SYMBOLS (continued) 

gob 

goe 

gre 

hob 

hoe 

IB 

IBI 

IB2 

IBM 

Ic 
IcBO 

ICED 

ICER 

ICES 

ICEV 

ICEX 

Common-base, output conductance (input short-circuited, y matrix) 
Common-emitter, output conductance (input short-circuited, Y 
matrix) 
Power gain 
Common-base, power gain 
Common-emitter, power gain 
Common-base, reverse transconductance (input short-circuited, Y 
matrix) 
Common-emitter, reverse transconductance (input short-circuited, Y 
matrix) 
Transducer power gain 
Unilateralized power gain 
Maximum unilateralized power gain 
Voltage gain 
Common-base,small-signal value of the short-circuit forward current 
transfer ratio 
Common-emitter,small-signal value of the short-circuit forward cur
rent transfer ratio 
Common-emitter, static value of the forward current transfer ratio 
Common-emitter, static value of the forward current transfer 
matched pair ratio 
Common-base, small-signal value of the short-circuit input im
pedance 
Common-emitter, small-signal value of the short-circuit input 
impedance 
Common-base, small-signal value of the open-circuit output ad
mittance 
Common-emitter, small-signal value of the open-circuit output ad
mittance 
Common-base, small-signal value of the open-circuit reverse voltage 
transfer ratio 
Common-emitter, small-signal value of the open-circuit reverse 
voltage . transfer ratio 
Base current 
Turn-on current 
Turn-off current 
Base peak current 
Collector current 
Collector clitoff current with emitter open 
Collector cutoff current with base open 
Collector cutoff current with specified resistance between emitter 
and base 
Collector cutoff current with emitter short-circuited to base 
Collector cutoff current with specified reverse voltage between 
emitter and base 
Collector cutoff current with specified circuit between emitter and 
base 
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ICM 
IE 
lEBO 

Is 
NF 
Po 
Ptot 

rbb' 
rbb' Cb'c 
RBE 

REE 

Rg 
Ri 
RL 
Ro 
Rth 
Rth j-amb (Rth j-a) 
Rth j-case(Rth j-c) 
S+N 
-N-

SVR 
t 

Tamb (Ta) 

T case (T c) 

td 
t f 

Tj 

TI 
toff 

ton 
Top 

tp 
tr 
ts 
T stg (Ts) 
V BE 

VBE(Sat) 

V(BR)CBO 

V(BR) CEO 

V(BR)CER 

V(BR)CES 

V(BR)CEV 

V(BR)EBO 

V CB 

Collector peak current 
Emitter current 
Emitter cutoff current with collector open 
Supply current 
Noise figure 
Output power of a specified circuit 
Total power dissipation 
Base spreading resistance 
Feedback time constant 
Resistance between base and emitter 
Emitter dropping resistance 
Internal resistance of generator 
I nput resistance 
Load resistance 
Output resistance 
Thermal resistance 
Thermal resistance junction-to-ambient 
Thermal resistance junction-to-case 
Signal and noise to noise ratio 

Supply voltage rejection 
Time 
Ambient temperature 
Case temperature 
Delay time 
Fall time 
Junction temperature 
Lead temperature 
Turn-off-time 
Turn-on-time 
Operating temperature 
Pulse time 
Rise time 
Storage time 
Storage temperature 
Base-emitter voltage 
Base-emitter saturation voltage 
Collector-base breakdown voltage with .emitter open 
Collector-emitter breakdown voltage with base open 
Collector-emitter breakdown voltage with specified resistance 
Collector-emitter breakdown voltage with emitter short-circuited to 
base 
Collector-emitter breakdown voltage with specified reverse voltage 
between emitter and base 
Emitter-base breakdown voltage with collector open 
Collector-base voltage 
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ALPHABETICAL LIST OF SYMBOLS (continued) 

VCBO 

VCE 

VCEK 

V CEO 

V CEO (sus) 

VCER 

V CER (sus) 

VCE(sat) 

V CES 

V CEV 

VCEV(SUS) 

VCEX(SUS) 

V EB 

V EBO 

Vi 
V int 

Vo 
Vpp 

Vs 
Yfb 

Yfe 

Yib 

Vie 

Yob 

Yoe 

Yrb 

Yre 

Collector-base voltage with emitter open 
Collector-emitter voltage 
Knee voltage at specified condition 
Collector-emitter voltage with base open 
Collector-emitter sustaining voltage with base open 
Collector-emitter voltage with specified resistance between emitter 
and base 
Collector-emitter sustaining voltage with specified resistance between 
emitter and base 
Collector-emitter saturation voltage 
Collector-emitter voltage with emitter short-circuited to base 
Collector-emitter voltage with specified reverse voltage between 
emitter and base 
Collector-emitter sustaining voltage with specified reverse voltage 
between emitter and base 
Collector-emitter voltage with specified circuit between emitter and 
base 
Collector-emitter sustaining voltage with specified circuit between 
emitter and base 
Emitter-base voltage 
Emitter-base voltage with collector open 
Input voltage of a specified circuit 
Interfering voltage 
Output voltage of a specified circuit 
Peak-to-peak voltage 
Supply voltage 
Common-base, small-signal value of the short-circuit forward trans
fer admittance 
Common-emitter, small-signal value of the short-circuit forward 
transfer admittance 
Common-base, small-signal value of the short-circuit input admit
tance 
Common-emitter,small-signal value of the short-circuit input admit
tance 
Common-base, small-signal value of the short-circuit output admit
tance 
Common-emitter, small-signal value of the short-circuit output 
admittance 
Common-base, small-signal value of the short-circuit reverse transfer 
admittance 
Ccmmon-emitter, small-signal value of the short-circuit reverse 
transfer admittance 
Impedance between base and emitter 
Input impedance 
Output impedance 
Storage time constant 
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'Pfb 

'POb 

'Poe 

'Prb 

'Pre 

Common-base, phase angle of the forward transadmittance (output 
short-circuited, y matrix) 
Common-emitter, phase angle of the forward transadmittance(output 
short-circuited, y matrix) 
Common-base, phase angle of the input admittance (output short
circuited, y matrix)" 
Common-emitter,phase angle of the input admittance (output short
circuited, y matrix) 
Common-base, phase angle of the output admittance (input short
circuited, y matrix) 
Common-emitter, phase angle of the output admittance (input short
circuited, y matrix) 
Common-base, phase angle of the reverse transadmittance (input 
short-circuited, y matrix) 
Common-emitter, phase angle of the reverse transadmittance (input 
short-circuited, y matrix) 
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DATA SHEETS 



Be 107 
Be 108 
Be 109 SILICON PLANAR NPN 

LOW NOISE GENERA~ PURPOSE AUDIO AM,PLlFIERS 

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

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = O) 

VCEO Collector-emitter voltage (IB = O) 

VEBO Emitter-base v()ltage (lc = O) 

Ic Collector current 

Ptot Total power dissipation at Tamb :==' 25 °C 

Storage temperature 

Junction temperature 

MECHANICAL DATA 

4/73 

at Tease:==' 25 °C 

2 

IBC 1071BC 1081 BC 109 

50V I30V 30V 
45V 20V 20V 

6V 5V 5V 
- 1 OO~P:---~ 

0.3W 

O.75W 

-55 to 175 0 C 

175 0 C 

Dimensions in mm 



-

THERMAL DATA 

Rth j-ca,e Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

Be 107 
BCIDa 
Be 109 

max 
max 

200 oclW 
500 oCIW 

ELECTRIC,AL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) for Be 107 

Vca = 40V 15 nA 
Vea =,40V Tamb = 150°C 15 !1A 
for Be 108 - Be 109 
Vca = 20\1 15 nA 

, Vca = 20 V Tamb = 150 0 C 15 p.A 

Vi(BR)CaO Collector-base 
. breakdown voltage 

(IE' = 0) Ic = 10 {lA 
for Be 107 50 V 
for Be 108 30 V 
fo~ Be 109 30 V 

VCBRlCEO*Collector-emitter 
breakdown voltage 
(la = 0) Ic = 10mA 

for Be 107 45 V 
for Be 108 20 V 
for Be 109 20 V 

VCBRlEBO Emitter-base 
breakdown voltage 
(Ie = 0) IE = 10{lA. 

for Be 107 6 V 
for Be 108 5 V 
for Be 109 5 V 

VcE(,a!)* Collector-emitter 
saturation voltage Ic = 10mA la = 0.5 rnA 70 250 mV 

Ie = 100 rnA la = 5mA 200 600 mV 

VeE " Base-emitter voltage Ie = 2mA VeE = 5 V 550 650 700 mV 
Ie = 10mA ,VCE = 5V 700 770 mV 

VBE(,at)" Base-emitter 
saturation voltage Ie = 10mA la = 0.5 rnA 750 mV 

le_ = 100 rnA la =5mA 900 mV 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE 
. DC current gain Ie == 2mA VCE == 5 V 

for Be 107 110 230 450 -
for Be 107 Gr. A 110 180 220 -
for Be 107 Gr. 8 200 290 450 -
for Be 108 110 350 800 -
for Be 108 Gr. A 110 180 220 -
for Be 108 Gr. 8 200 290 450 -
for Be 108 Gr. C 420 520 800 -
for Be 109 200 350 800 -
for Be 109 Gr. B 200 290 450 -
for Be 109 Gr. C 420 520 800 -

Ic ==10!J.A VCE == 5 V 
for Be 107 120 -
for Be 107 Gr. A 90 -
for Be 107 Gr. B 40 150 -
for Be 108 120 -
for Be 108 Gr. A 90 -
for Be 108 Gr. 8 40 150 -
for Be 108 Gr. C 100 270 -
for Be 109 70 210 -
for Be 109 Gr. 8 40 150 -
for Be 109 Gr.. C 100 270 -

hie Small signal 
current gain Ic == 2mA VCE == 5 V 

f == 1 kHz 
for Be 107 250 -
for Be 107 Gr. A 190 -
for Be 107 Gr. B 300 -
for Be 108 370 -
for Be 108 Gr. A 190 -
for Be 108 Gr. 8 300 -
for Be 108 Gr. C 500 -
for Be 109 370 -
for Be 109 Gr. B 300 -
for Be 109 Gr. C 550 -

Ic == 10mA VCE == 10 V 
f == 100 MHz 2 -

CCBO Collector-base 
capacitance !E ==0 VCB == 10 V 

f = 1 MHz 4 6 pF 

4 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

GEBO Emitter-base 
capacitance Ie =0 VEB = 0.5 V 

f = 1 MHz 

NF Noise figure Ie = 0.2 mA VeE = 5 \) 
Rg = 2kD f = 1 kHz 
B = 200 Hz 

for Be 107 
for Be 108 
for Be 109 

Ie = 0.2 mA VeE = 5 V 
Rg == 2kD 
f == 10Hz to 10kHz 
B = 15.7 kHz 

for Be 109 

hie Input impedance Ie = 2mA VeE = 5 V 
f == 1 kHz 

for Be 107 
for Be 107 Gr. A 
for Be 107 Gr. B 

for Be 108 
for Be 108 Gr. A 
for Be 108 Gr. B 
for Be 108 Gr. G 

for Be 109 
for Be 109 Gr. B 
for Be 109 Gr. G 

hr. Reverse voltage ratio Ie == 2mA VeE == 5 V 
f = 1kHz 

for Be 107 
for Be 107 Gr. A 
for Be 107 Gr. B 

for Be 108 
for Be 108 Gr. A 
for Be 108 Gr. B 
for Be 108 Gr. C 

for Be 109 
for Be 109 Gr. B 
for Be 109 Gr. G 

5 

BC 107 
Be 108 
BC 109 

Min. Typ. Max. 

11.5 

2 10 
2 10 
1.5 4 

1.5 4 

4 
3 
4.8 

5.5 
3 
4.8 
7 

5.5 
4.8 
7 

2.2 x 10-4 
1.7 x 10.4 

2.7 x 10.4 

3.1 x 10.4 

1.7 x 10-4 

. 2.7 X 10-4 

3.8 x 10-4 

3.1 x 10-4 

2.7 x 10-4 

3.8 x 10-4 

Unit 

pF 

dB 
dB 
dB 

dB 

kD 
kD 
kD 

kD 
kD 
kD 
kD 

kD 
kD 
kD 

-
-
-
-
-
-
-
-
-
-



ELECTRICAL CHARACTERISTICS. (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

f:loe OutP~t admittance Ie =2mA VeE:::: 5 V 
f :::: 1 kHz 

, for Be 107 20 (J.S 
for Be 107 Gr. A 13 (J.S 
for Be 107 Gr. B 26 (J.S 
for Be 108 30 (J.S 
for Be 108 Gr. A 13 (J.S 
for Be 108 Gr. B 26 (J.S 
for Be 108 Gr. C 34 (J.S 
for Be 109 30 (J.S 
for .~~ 109 Gr. B 26 ; (J.S 
for Be 109 Gr. C 34 IJ.S 

* PUlsed: pulse duration = 300 p.s, duty cycle = 1 % 
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Be 119 
SILICON PLANAR NPN 

AUDIO OUTPUT AMPLIFIER 
The BC 119 is a silicon planar epitaxial NPN transistor in a TO-39 metal case. It is 

suitable for 1 W class "A" and up to 6 W class "8" audio output stages. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 60 V 

VCEO Collector-emitter voltage (lB = 0) 30 V 

VEBO Emitter-base voltage (lc = 0) 5 V 

P,o, Total power dissipation at T.mb ~ 25°C 0.8 W 

at Te•se ~ 25°C 5 W 

at Tease ~ 100°C 2.8 W 

Tstg Storage temperature -55 to 200 °C 
Tj Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 

9 5/73 



Be 119 

THERMAL DATA 

Rth j.case Thermal resistance junction-case 

Rth j.amb Thermal resistance junction-ambient 

max 

max 
35 °C/W 

220 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb:= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max~ Unit 

Icso Collector cutoff 
current (IE := 0) Vcs:= 40V 100 nA 

Vcs = 40V Tamb = 150°C 20 Ilk 

V(SR) cso Collector-base 
breakdown voltage 
(IE = O) Ic = 100 ~A 60 V 

V CEO(sus) * Collector-em itter 
sustaining voltage 
(Is = O) Ic =10mA 30 V 

V(SR) ESO Emitter-base 
breakdown voltage 
(lc = O) IE = 100 ~A 5 V 

VCE (sat)* Collector-emitter 
saturation voltage Ic = 150 rnA Is = 15 rnA 0.15 0.35 V 

Ic = 500 rnA Is = SOmA 0.4 1.1 V 
Ic =1A Is = 100 rnA 0.8 1.5 V 

VSE * Base-emitter voltage Ic = 500 rnA VCE = 10V 1 1.8 V 
Ic = 150 rnA VCE = 1 V 0.85 1 V 

VSE (sat)* Base-emitter 
saturatior. voltage Ie = .50 rnA Is = 15 rnA 0.9 1.2 V 

Ic =1A Is = 0.1 A 1.4 2 V 

hFE * DC current gain Ic = SOmA VCE = 1 V 40 100 -
Ic = 150 rnA VCE = 1 V 40 90 120 -
Ic = 500 rnA VCE = 10V 25 60 -

hFE/hFE2 Matched pair Ic = 300 rnA VCE = 5 V 1.4 -

fT Transition frequency Ic = SOmA VCE = 10V 40 MHz 

Ccso Collector-base 
capacitance IE =0 Vcs = 10V 12 25 pF 

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

10 



Be 139 
SILICON PLANAR PNP 

AUDIO OUTPUT AMPLIFIER 

The BC 139 is a silicon planar epitaxial PNP transistor in a TO-39 metal case. It is particu· 
larly designed for use in audio output and driver stages. The complementary NPN type is 
the BC 119. 

ABSOLUTE MAXIMUM RATINGS 

V CBO 
V CEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (lB= 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Total power dissipation at Tamb < 25°C 

at T case < 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

11 

-40 
-40 
-5 

-0.5 
0.7 

3 
-55 to 200 

200 

v 
V 
V 
A 
W 
W 

°C 
°C 

Dimensions in mm 

5/73 



BC139 

THERMAL DATA 

Rth i-case Thermal resistance junction-case 
Rth icamb Thermal resistance junction-ambient 

max 
max 

58 °C/W 
250 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff current VCB= -30V -100 nA 
(I E= 0) VCB= -30V Tamb = 75°C -50 IlA 

V(BR)CBO Collector-base break- Ic = -10 IlA -40 V 
down voltage (I E= 0) 

V(BR)CEO *Collector-emitter break- Ic = -10 mA -40 V 
down voltage (lB= 0) 

V(BR)EBO Emitter-base break- IE = -10 IlA -5 V 
down voltage (lc= 0) 

VCE(sat) Collector-emitter Ic = -300 mA 
saturation voltage IB = -30 mA -0.45 -0.8 V 

Ie = -500 mA 
IB = -50 mA -1 V 

V BE Base-emitter voltage Ic=-10mA 
VCE= -10V -0.7 V 
Ic = -100 mA 
VCE= -10V -0.77 V 
Ic = -300 mA 
VCE= -1V -0.97 V 

hFE* DC current gain Ic=-10mA 
V CE = -10V 90 -
Ic = -100 mA 
VCE= -10V 40 90 -
Ie = -150 mA 
VCE= -1V 45 -
Ie = -300 mA 
V eE= -1V 20 35 -

fT Transition frequency Ic = -50 mA VCE= -10V 200 MHz 

CCBO Collector-base IE = 0 VCB = -10V 
capacitance f = 1 MHz 6 pF 

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

12 
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BC 140 
BC 141 SILICON PLANAR NPN 

GENERAL PURPOSE TRANSISTORS 

The BC 140 and BC 141 are silicon planar epitaxial NPN transistors in TO-39 metal 

case. They are particularly designed for audio amplifiers and switching applications 

up to 1 A. 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ie 
Is 

P tot 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (Is = 0) 8L/S 

Emitter-base voltage (lc = 0) 

Collector current 

Base cu rrent 

Total power dissipation at Tomb ~ 25°C 

at Tease ~ 25°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

14 

BC 140 BC 141 

60 V 80 V 

40V 60V 

7 V 

1 A 

0.1 A 

0.8 W 

4W 

-55 to 200°C 

20QoC 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistence junction-case 
Rth j-amb Thermal resistance junction-ambient 

BC 140 
BC 141 

max 

max 
44 °C/W 

220 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25 0 C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 50V 200 nA 

VCB = 50V Tamb = 150°C 200 IJ.A 

V(BR) cBoCollector-base 
breakdown voltage 
(IE = 0) Ic = 100 itA 

for Be 140 60 V 
for Be 141 80 V 

V (BR)CEO 'Collector-emitter 
breakdown voltage 
(lB = 0) Ic =10mA 

for Be 140 40 V 
for Be 141 60 V 

V(BR) EBO Emitter-base 
breakdown voltage 
(lc = 0) IE = 100 itA 7 V 

VCE (sat)' Collector-emitter 
saturation voltage Ic = 100 rnA Is = 10.mA 0.1 V 

Ic = 500 rnA IB = SOmA 0.35 V 
Ic =1A IB = 0.1 A 0.6 1 V 

VBE 
, 

Base-emitter voltage Ic =1A VCE = 1 V 1.25 1.6 V 

15 
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BC 140 
BC 141 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE 
. DC current gain Ie = 100 /-tA VCE = 1 V 

for Be 140-141 
for Be 140-141 Gr. 6 
for Be 140-141 Gr. 10 

Ie = 100 mA VeE = 1 V 
for Be 140-141 
for Be 140-141 Gr. 6 
for Be 140-141 Gr. 10 

Ie =1A VeE = 1 V 
for Be 140-141 
for Be 140-141 Gr. 6 
for Be 140-141 Gr. 10 

hFE,'hFE2 Matched pair ratio Ie = 100 mA VCE = 1 V 

fT Transition frequency Ic = 50mA VCE = 10V 

CCBO Collector-base 
capacitance IE =0 VCB = 20V 

f = 1 MHz 

ton Turn-on time Ie = 100 mA 
161 = 5 mA 

toll Turn-off time Ic = 100mA 
IBI = 162 = 5 mA 

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

16 

Min. Typ. Max., Unit 

75 -
28 -
40 -

40 140 250 -
40 63 100 -
63 100 160 -

26 -
15 -
20 -

1.25 -

50 MHz 

12 pF 

250 ns 

850 ns 



SILICON PLANAR NPN 

GENERAL PURPOSE TRANSISTORS 

BC 160 
BC 161 

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

The complementary NPN types are the BC 140 and BC 141. 

ABSOLUTE MAXIMUM RATINGS 

VeBO 

VeEo 

VEBO 

Ie 

IB 
Ptot 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (IB = 0) 

Emitter-base voltage (Ie = 0) 

Collector current 

Base current 
Total power dissipation at Tamb ~ 25°C 

at Tcase ~ 25 °C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

17 

BC160 BC 161 

-60 V -80 V 
-40 V -60 V 

-5 V 
-1 A 

-0.1 A 
0.8 W 

4W 

-55 to 200 0 C 

200 0 C 

Dimensions in mm 

5/73 



BC 160 
BC 161 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

Rth j-am;, Thermal resistance junction-ambient 

max 

max 
44 °C/W 

220 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb =: 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current (IE =: 0) Vcs =: -50 V -200 nA 

Vcs =: -50 V T amb =: 150°C -200 [lA 

V(SR) csoColiector-base 
breakdown voltage 
(IE =: 0) Ic =: -100 f-tA 

for Be 160 -60 V 
for Be 161 -80 V 

V(BRlcEo·Collector-emitter 
breakdown voltage 
(lB =: 0) Ic =: -10 mA 

for Be 160 -40 V 
for Be 161 -60 V 

V(BR) EBO Emitter-base 
breakdown voltage 
(lc =: 0) IE =: -100 f-tA -5 V 

VCE (sat)· Collector-emitter 
saturation voltage Ic =: -0.1 A Is =: -10 mA -0.1 V 

Ic =: -0.5 A Is =: -50 mA -0.35 V 
Ic =: -1 A Is =: -0.1 A -0.6 -1 V 

VBE• Base-emitter voltage Ic =: -1 A VCE =: -1 V -1.1 -1.6 V 

hFE 
. DC current gain Ic =: -100 f-tA VCE =: -1 V 

for Be 160-161 110 -
for Be 160-161 Gr. 6 46 -
for Be 160-161 Gr. 10 80 -

Ic =: -100 mA VCE = -1 V 
for Be 160-161 40 140 250 -
for Be 160-161 Gr. 6 40 63 100 -
for Be 160-161 Gr. 10 63 100 160 -

Ic =: -1 A VCE =: -1 V 
for Be 160-161 26 -
for Be 160-161 Gr. 6 15 -
for Be 160-161 Gr. 10 20 -

18 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE1/hFE2 Matched pair ratio Ic = -100 rnA VCE = -1 V 

fT Transition frequency Ic = -50 rnA VCE = -10V 

Ccso Collector-base 
Capacitance IE =0 Vcs =-20V 

f = 1 MHz 

ton Turn-on time Ic = -100 rnA 
lSI = -5 rnA 

tol! Turn-off time Ic = -100 rnA 
lSI = IS2 = -5 rnA 

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

19 

BC 160 
BC 161 

Min. Typ. Max. Unit 

1.25 -

50 MHz 

15 pF 

500 ns 

650 ns 

I. 



80:177: 
Bell8· 
BCd 179: .. SILICON PLANAR PNP 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

V EBO 
IEM · 

Ic 
ICM 
Ptot 

Tstg 
Tj 

Collector-base voltage (lE= 0) 
Collector-emitter voltage (VBE= 0) 
Collector-emitter voltage (lB= 0) 
Emitter-base voltage (lc= 0) 
Emitter peak current 
Collector current 
Collector peak current 
Total power dissipation at Tamb ";; 25°C 

at Tease";; 115°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/73 20 

BC 177 BC 178 BC 179 

-50 V -30 V 
-45 V -25 V 
::1..:..5,-V~_--::25 V 

_5v V 
200mA 

-100 mA 
-200 mA 
300mW 
300mW 

-65 to 175°C 
175 °C 

-25 V 
-20 V 
-20 '!..-

Dimensions in mm 

Supersedes issue dated 9/70 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

Be 177 
Be 178 
Be 179 

max 
max 

200 °C/W 
500 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff current VCE - -20V -1 -100 nA 
(VSE= 0) 

V(SR)CEO" Collector-emitter Ic =-2 mA 
breakdown voltage for Be 177 -45 V 
(Is = 0) for Be 178 -25 V 

for Be 179 -20 V 

V(SR)CES Collector-emitter Ic=-10J-lA 
breakdown voltage for Be 177 -50 V 
(VSE= 0) for Be 178 -30 V 

for Be 179 -25 V 

V(SR)ESO Emitter-base break- IE = -10 J.1A -5 V 
down voltage (lc= 0) 

VCE(sat) Collector-emitter Ic = -10 mA 
saturation voltage Is = -0.5mA -75 -250 mV 

Ic = -100 mA 
Is = -5 mA -200 mV 

VSE Base-emitter voltage Ic = -2 mA V CE.= -5 V -600 -640 -750 mV 

VSE(sat) Base-emitter saturation Ic = -10 iliA 
voltage Is = -0.5 mA -720 mV 

Ic = -100 mA 
Is = -5 mA -860 mV 

hFE DC current gain Ic =-10J.1A VCE = -5V 30 -
hfe Small signal current Ic = -2 mA VCE= -5V 

gain f = 1 kHz 

for Be 177 Gr. A 125 260 .-

for Be 178 Gr. A 125 260 .-

for Be 178 Gr. B 240 500 -

for Be 179 Gr. A 125 260 -

for Be 179 Gr. B 240 500 -
. '----

21 
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BC 177 
BC178 
BC179 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

fT Transition frequency Ic=-10mA VCE=-5V 

CCBO Collector-base IE = 0 VCB = -10V 
capacitance 

NF Noise figure Ic = -0.2 mA VCE= -5V 
Rg= 2 kn f = 1 kHz 
B = 200 Hz 

for Be 177 
for Be 178 
for Be 179 

hie Input impedance Ic = -2 mA VCE = -5V 
f = 1 kHz 

for Be 177 Gr. 6 
for Be 177 Gr. A 
for Be 178 Gr. 6 
for Be 178 Gr. A 
for Be 178 Gr. B 
for Be 179 Gr, A 
for Be 179 Gr. B 

h re Reverse voltage ratio Ic = -2 mA VCE = -5V 
f = 1 kHz 

for Be 177 Gr. 6 
for Be 177 Gr. A 
for Be 178 Gr. 6 
for Be 178 Gr. A 
for Be 178 Gr. B 
for Be 179 Gr. A 
for Be 179 Gr. B 

hoe Output admittance Ic = -2 mA VCE = -5V 
f = 1 kHz 

for Be 177 Gr. 6 
for Be 177 Gr. A 
for Be 178 Gr. 6 
for Be 178 Gr. A 
for Be 178 Gr. B 
for Be 179 Gr. A 
for Be 179 Gr. B 

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

22 

Min. Typ. Max. Unit 

200 MHz 

5.5 pF 

2 10 dB 
2 10 dB 

1.2 4 dB 

1.5 kn 
2.7 kn 
1.5 kn 
2.7 kn 
5.2 kn 
2.7 kn 
5.2 kn 

1.8.10-4 -

2.7.10-4 -

1.8.10-4 -
2.7.10- 4 -
4.5.10- 4 -
2.7.10- 4 -
4,5.10-4 -

20 /lS 
25 /lS 
20 /lS 
25 /lS 
35 /lS 
25 /lS 
35 /lS 
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SILICON PLANAR PNP 

AUDIO DRIVERS OR OUTPUT STAGES 

BC 297 
BC 298 

The BC 297 and BC 298 are silicon planar epitaxial PNP transistors in TO-18 

metal case. They are particularly intended for use in high current high gain applica

tions, in driver stages of hi-fi equipments or in output stages of low power class B 
amplifiers. 

T-he complementary NPN types are the BC 377 and BC 378, respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VeBo 

Ie 
Ic 

IB 
Ptot 

Col/ector-emitter voltage (VBE = 0) 

Col/ector-emitter voltage (lB :;:: 0) 

Emitter-base voltage (Ie = 0) 

Emitter current 

Collector current 

Base current 

Total power dissipation at Tamb ==== 25°C 

at Tease ==== 75°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

Supersedes issue dated 9/70 25 

BC297 BC298 

-50 V -30 V 

-45 V -25 V 

-5 V 
1.2 A 
-1 A 

-0.2 A 

375 mW 

1W 

-65 to 175°C 

175°C 

Dimensions in mm 

5/73 
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BC 297 
BC 298 

THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 

max 

max 
100 °C/W 
400 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VBE = 0) for Be 297 VCE = -50V -100 nA 

for Be 298 VCE = -30V -100 nA 

V{BR) cEOCollector-emitter 
breakdown voltage 
(lB = 0) Ic = -10 mA for Be 297 -45 V 

for Be 298 -25 V 

V{BR) EBO Emitter-base 
breakdown voltage 
(Ic = 0) IE = -10 itA -5 V 

VCE (sat) Collector-emitter 
saturation voltage Ic = -500 mA 

IB = -50 mA -0.7 V 

VBE Base-emitter voltage Ic = -100 mA VCE = -1 V -770 mV 

VBE (sat) Base-emitter 
saturation voltage Ic = -500 mA 

IB = -50 mA -1.2 V 

hFE DC current gain Gr. 6 Ic = -100 mA VCE = -1 V 75 150 -
Gr. 7 Ic = -100 mA VCE = -1 V 125 260 -

Ic = -300 mA VCE = -1 V 30 -
. hFE/hFE2 Matched pair ratio Ic = -100 mA VCE = -1 V 1.41 -

fT Transition frequency Ic = -50 mA VCE = -10V 250 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = -10V 8 pF 

CEBO Emitter-base 
capacitance Ic =0 VEB = -0.5 V 30 pF 
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DC normalized current gain 
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BC 297 
BC 298 

Collector-emitter saturation voltage 
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Be 300 
Be 301 
Be 302 SILICON PLANAR NPN 

MEDIUM POWER AUDIO DRIVERS 

The BC 300, BC 301 and BC 302 are silicon planar epitaxial NPN transistors in 
TO-39 metal case. They are intended for audio. driver stages in commercial and 

industrial equipments. In addition they are useful as high speed saturated switches and 
general purpose amplifiers. The PNP types complementary to BC 301 and BC 302 

are respectively the BC 303 and BC 304. 

ABSOLUTE MAXIMUM RATINGS I Be 300 I Be 301 I Be 302 

VeBo Collector-base voltage (IE = 0) 120 V 90 V 60 V 

VeEo Collector-emitter voltage (Is = 0) 80 V 60V 45 V 

VCEV Collector-emitter voltage (VeE = -1.5 V) 120 V 90 V 

VEBO Emitter-base voltage (Ie = 0) 7 V 

Ie Collector current 0.5 A 

ICM Collector peak current 1 A 

IBM Base peak current 0.5 A 

Ptot Total power dissipation at Tamb ~ 25°C 0.85 W 

at T case ~ 2'5 °C 6W 

Tstg Storage temperature -65 to 175 °C 

TJ Junction temperature 175°C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 

BC 300 
BC 301 
BC 302 

max 

max 
25 °C/W 

175 °C/W 

ELECTRICAL CHARAOTERISTICS (Tcase = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 60 V 5 20 nA 

lEBO Emitter cutoff 
cu rrent (lc = 0) VEB = 7 V 20 nA 

V CEO( sus) 'Collector-em itter 
voltage (lB = 0) Ic = 10 rnA 

for Be 300 80 V 
for Be 301 60 V 
for Be 302 45 V 

V CEV(sus) 'Collector-emitter 
voltage Ic = 10 rnA VBE = -1.5 V 

for Be 300 120 V 
for Be 301 90 V 

VCE (sat) Collector-emitter 
saturation voltage Ic = 150 rnA IB = 15 rnA 0.2 0.5 V 

VBE Base-emitter voltage Ic = 150 rnA VCE = 10 V 0.78 V 

hFE DC current gain Gr. 4 Ic = 150 rnA VCE = 10 V 40 80 -
Gr. 5 Ic = 150 rnA VCE = 10 V 70 140 -
Gr. 6 Ic = 150 rnA VCE = 10 V 120 240 -

Ic = 0.1 rnA VcE =10V 20 -
Ic = 500 rnA VCE = 10 V 20 -

fT Transition frequency Ic = 10mA VcE =10V 120 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = 10 V 10 pF 

hie Input impedance Ic = 5mA VCE = 10 V 
f = 1 kHz 1.1 kQ 

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

29 



BC 300 
BC 301 
BC 302 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

h re Reverse voltage ratio Ie = SmA VeE = 10 V 
f = 1 kHz 1.7x10..4 -

h fe Small signal 
current gain Ie = SmA VeE = 10 V 

f = 1 kHz 140 -

hoe Output admittance Ie = SmA VeE = 10 V 
f = 1 kHz 14 J.tS 

DC normalized current gain Collector-emitter saturation voltage 
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BC 303 
BC 304 SILICON PLANAR PNP 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO 
V CEO 

V CEV 
V EBO 

Ic 
ICM 

IBM 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Collector-emitter voltage (V BE'" 1.5V) 
Emitter-base voltage (lc= 0) 
Collector current 
Collector peak current 
Base peak current 
Total power dissipation at Tamb .;;; 25°C 

at Tease .;;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/73 32 

BC 303 BC 304 

-85 V -60 V 
-60 V -45 V 
-85 V 

-7 V 
-0.5 A 
-1 A 

-0.5 A 
0.85W 

6W 
-65 to 175°C 

175 °C 

Dimensions in mm 



THERMAL DATA 

R!h j-case 
R!h j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BC 303 
BC 304 

max 
max 

25 
175 

ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff current 
(I E= 0) 

Vcs= -60V -5 -20 

IESO Emitter cutoff current 
(lc= 0) 

V ES = -5V -20 

VCEO(SUS) * Collector-emitter Ic= -10 mA 
voltage (ls= 0) for Be 303 -60 

for Be 304 -45 

V CEV (sus) * Collector-emitter volt- Ic= -10 
age (for Be 303 only) 

mA V SE = 1.5V -85 

VCE(sa!) Collector-emitter Ic= -150 mA 
saturation voltage Is= -15 mA -0.25 -0.65 

VSE Base-emitter voltage Ic= -150 mA VCE = -10V -0.78 

hFE DC current gain Gr. 4 Ic= -150 mA VCE = -10V 40 80 
Gr.5 Ic= -150 mA VCE = -10V 70 140 
Gr.6 Ic= -150 mA VCE= -10V 120 240 

Ic=-0.1 mA VCE = -10V 20 
Ic= -500 mA VCE = -10V 20 

fT Transition frequency Ic= -10 mA VCE = -10V 75 

Ccso Collector-base IE= 0 Vcs= -10V 15 
capacitance 

hie Input impedance Ic= -5 mA VCE= -10V 
f = 1 kHz 0.9 

h,e Reverse voltage ratio Ic= -5 mA VCE= -10V 
f = 1 kHz 1.7'10-4 

hfe Small signal current Ic= -5 mA VCE = -10V 
gain f = 1 kHz 140 

hoe Output admittance Ic= -5 mA VCE = -10V 
f = 1 kHz 45 

* Pulsed: pulse duration = 300 Ils, duty cycle = 1 % 
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BC 303 
BC 304 
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SILICON PLANAR NPN 

AUDIO DRIVERS OR OUTPUT STAGES 

BC 377 
BC 378 

The BC 377 and BC 378 are silicon planar epitaxial NPN transistors in TO-18 

metal case. They are particularly intended for use in high current, high gain 

applications, in driver stages of hi-fi equipments or in output stages of low power 

class B amplifiers. The complementary PNP types are the BC 297 and BC 298. 

respectively. 

ABSOLUTE MAXIMUM RATINGS 

VeES 
~ VeEo 

VESO 

IE 
Ie 
Is 
Ptot 

Collector-emitter voltage (VEB = 0) 

Collector-emitter voltage {Is = O} 

Emitter-base voltage (Ie = 0) 

Emitter current 

Collector current 

Base current 

Total power dissipation at Tamb ~ 25°C 

at Te• se ~ 75°C 

Storage temperature 

Junction temperature 

MECHANICAL DATA 

Supersedes issue dated 5/73 35 

BC377 BC~?8 

50 V 

40 V 

30 V 

25 V 
6 V 

-1.2 A 

1 A 

0.2 A 

375 mW 

1W 

-65 to 175°C 

175°C 

Dimensions in mm 
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BC '377 
BC 378 

THERMAL DATA 

Rth j-ease 

Rth j-amb 

Thermal resistance junction-case 

Thermal resistance junction-ambient 

max 

max 

100 °C/W 

400 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VSE = 0) for Be 377 VCE = 50V 15 nA 

for Be 378 VCE = 30V 15 nA 

V(SR) ESO Emitter-base 
breakdown voltage 
(Ic = 0) IE = 10 itA 6 V 

V(SR) CEO Collector-emitter 
breakdown voltage 
(Is = 0) Ic = 2mA 

for Be 377 40 V 
for Be 378 25 V 

VCE (sat) Collector-emitter 
saturation voltage Ic = 500 mA 

Is = SOmA 0.7 V 

VSE Base-emitter voltage Ic = 100 mA VCE =1V 740 mV 

VSE (sat) Base-emitter 
saturation voltage Ic = 500 mA 

Is = SOmA 1,2 V 

hFE DC current gain Gr. 6 Ic = 100 mA VCE =1V 75 150 -
Gr. 7 Ic = 100 mA VCE =1V 125 260 -

Ic = 300 mA VCE =1V -
hFE1/hFE2 Matched pair ratio Ic = 100 rnA VCE =1V 1.41 -
fr Transition frequency Ic = SOmA VCE = 10V 300 MHz 

Ccso Collector-base 
capacitance IE =0 VCB = 10V 8 pF 

CESO Emitter-base 
capacitance Ic =0 VEB = 0.5 V 30 pF 

36 



DC normalized current gain 

G-"" 

TYP 

5 

VeE =1 V 

IIII 
10-1 10 10' Ie ImAI 

Transition frequency 

37 

BC 377 
BC 378 
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SILICON PLANAR PNP 

HIGH VOLTAGE AMPLIFIER 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) -180 V 
VCEO Collector-emitter voltage (lB = 0) -180 V 
VEBO Emitter-base voltage (lc = 0) -6 V 
Ic Collector current -100 mA 
Ptot Total power dissipation at Tamb < 25°C 0.4 W 

at T case < 25°C 1.4 W 
Tstg Storage temperature -55 to 200 °C 
Tj Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

125 
440 

°C/W 
°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E = 0) VCB= -100V 50 nA 

VCB= -100V T amb= 150°C 50 IlA 

V(BR)CBO Collector-base 
breakdown voltage Ic =-101lA -180 V 
(IE = 0) 

V CEO (sus) * Coli ector-emitter 
sustaining voltage 
(lB = 0) 

Ic = -2 mA -180 V 

V(BR)EBO Emitter-base 
breakdown voltage IE = -10 IlA -6 V 
(lc = 0) 

VCE(sat) Collector-emitter 
saturation voltage Ic =-10mA IB = -1 mA -100 -300 mV 

Ic = -50 mA IB=-5mA -230 mV 

V BE (sat) Base-emitter 
saturation voltage Ic =-10mA IB = -1 mA -750 -900 mV 

Ic = -50 mA IB = -5 mA -850 mV 

hFE * DC current gain Ic=-lmA VCE= -10V 140 -
Ie =-10mA VCE= -10V 50 150 -

fT Transition frequency Ic =-10mA VCE= -10V 50 120 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = -10V 

f = 1 MHz 4 7 pF 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1% 
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SILICON PLANAR NPN 

HIGH VOLTAGE AMPLIFIER 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 180 V 
VCEO Collector-emitter voltage (lB = 0) 180 V 
V EBO Emitter-base voltage (lc = 0) 6 V 

Ic Collector current 100 rnA 
Ptot Total power dissipation at Tamb .;;;; 25°C 0.4 W 

atTcase ';;;;25°C 1.4 W 
Tstg Storage temperature -55 to 200 °C 
TJ Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 

1/75 40 



THERMAL DATA 

Rth H:ase 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 125 
max 440 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 100V 50 nA 

VCB= 100V Tamb = 150°C 50 I1A 

V(BR)CBO Collector-base 
breakdown voltage Ic = 100 I1A 180 V 
(IE =0) 

V CEO (sus) * Collector-emitter 
Ic = 10mA 180 sustaining voltage V 

(Is = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 100 I1A 6 V 
(lc = 0) 

VCE(sat) Collector-emitter 
saturation voltage Ic=10mA IB = 1 mA 200 300 mV 

Ic = 50 mA IB = 5mA 400 mV 

VBE(sat) Base-emitter 
saturation voltage Ic = 10mA Is = 1 mA 750 900 mV 

Ic = 50 mA IB =5mA 850 mV 

hFE * DC current gain Ic = 1 mA VCE= 10V 80 -
Ic=10mA VCE= 10V 30 90 -

fT Transition frequency Ic= 10 mA VCE= 10V 50 90 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = 10V 

f = 1 MHz 5 pF 

* Pulsed: pulse duration = 300 I1S, duty cycle = 1% 
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BC 440 
.BC 441 SILICON PLANAR NPN 

MEDIUM POWER AMPLIFIER 

The BC 440 and BC 441 are silicon planar epitaxial NPN transistors in TO-39 

metal case. They are intended for general purpose applications, especially for 

driver stages. 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO (sus) 

VCER 

VEBO 

ICM 

IBM 

PIOI 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (lB = 0) 

Collector-emitter voltage (ABE"'" 100 0) 

Emitter-base voltage (Ie = 0) 

Collector peak _current 

Base peak current 

Total power dissipation at Tomb"'" 25°C 

at Tease"'" 25°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

5/73 42 

BC440 

50 V 

40 V 

50 V 

BC441 

5 V 

2 A 
1 A 
1W 

10 W 

75 V 
60 V 

75 V 

-65 to 200°C 

200 °C 

Dimensions in mm 



THERMAL DATA 

R'h i-ea,. Thermal resistance junction-case 

R,h i-amb Thermal resistance junction-ambient 

BC 440 
BC 441 

max 

max 

17.5 °C/W 

175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 40 V 100 nA 

ICER Collector cutoff 
current (RBE = 100 U) for BC 440 VCE = 50 V 10 fICA 

for Be 441 VCE = 70 V 10 fJ.A , 

VeSR) ESO Emitter-base 
breakdown voltage 
(lc = 0) 'E = 100 itA 5 V 

VcEO("':1 Collector-emitter 
voltage (/s == 0) Ic = 10 mA for Be 440 40 V 

for Be 441 60 V 

VeE (sat; Collector -emitter 
saturation voltage Ie =lA Is == 100 mA 1 V 

VeE (sa;) Base-emitter 
saturation voltage Ie =lA Is == 100 mA 1.5 V 

hF; DC current gain Gr. 4 Ic == 500mA 
VCE = 4 V 40 70 -

Gr. 5 Ie == 500mA 
VCE = 4 V 60 130 -

Gr. 6 Ic = 500mA 
VcE ==4V. 115 250 -
Ic ==lA VCE = 2 V 20 -
(for Be 440 only) 

t'n ,'"FE2 Matched pair ratio Ic =500mA VCE =4V 1.4 -
t f Transition frequency Ic == 50mA VCE = 4 V 50 MHz 

* Pulsed: pulse duration = 300 Jj.s, duty cycle = 1 % 
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SILICON PLANAR PNP 

MEDIUM POWER AMPLIFIER 

BC 460 
BC 461 

The BC 460 and BC 461 are silicon planar epitaxial PNP transistors in TO-39 

metal case. They are .intended for general purpose applications, especially for 

driver stages. 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO Collector-base voltage (IE = 0) 

VCEO (sus) Collector-emitter voltage (lB = 0) 

VCER Collector-emitter voltage (RBE ~ 100 Q) 

VEBO Emitter-base voltage (lc = 0) 

ICM Collector peak current 

Base peak current 

Total power dissipation at Tam~ ~ 25°C 

at Tease ~ 25°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

Supersedes issue dated 3/71 45 

Be 460 

-50 V 
-40 V 

-50 V 
-5 V 
-2 A 
-1 A 

1W 

10 W 

-75 V 
-60 V 

-75 V 

-65 to 200 °C 

200°C 

Dimensions in mm 
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BC 460 
BC 461 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 
max 17.5 °C/W 

max 175 °C/W 

ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leBo Collector cutoff 
current (IE = 0) VCB = -40 V -100 nA 

ICER Collector cutoff 
current (RBE = 1000) for BC 460 VcE =-50V -10 IlA 

for BC 461 Vce = -70V -10 J.tA 

VCBR) EBO Emitter-base 
breakdown voltage 
(lc = 0) Ie = -100 J.tA -5 V 

VCEO(sU~) Collector-emitter 
voltage (lB = 0) Ic = -10 mA for Be 460 -40 V 

for Be 461 -60 V 

VCE (sai) Collector-emitter 
saturation voltage Ic = -1 A IB = -100 mA -1 V 

Vse (sa~) Base-emitter 
s.aturation voltage Ic = -1 A Is = -100 mA -1.5 V 

h:e DC current gain Gr. 4 Ic = -500 mA 
VCE = -4 V 40 70 -

Gr. 5 Ic = -500mA 
VCE = -4 V 60 130 -

Gr. 6 Ic = -500mA 
VCE = -4 V 115 250 -
Ic = -1 A VCE = -2 V 
(for Be 460 only) 20 -

hFE/hFEZ Matched pair ratio Ic = -500 mA VCE = -4 V 1.4 -

fT Transition frequency Ic = -SOmA VCE = -4V 50 MHz 

* Pulsed: pulse duration = 300 /J.s, duty cycle = 1 % 
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Typical DC normalized current gain 

10-' 10 10' 10' -Ie (rnA) 
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saturation voltage 
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Be 477 
Be 478 
Be 479 SILICON PLANAR PNP 

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

metal case. 

The BC 477 is a high voltage type designed for use in audio amplifiers or driver 

stages, and in the signal processing circuits of TV sets. The BC 478 and BC 479 are 

respectively low noise and very low noise types, designed for general preamplifier or 

amplifier applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES Collector-emitter voltage (VBE = 0) 

VCEO Collector-emitter voltage (IB = 0) 

VEBO Emitter-base voltage (lc = 0) 

Ic Collector current 

Plot Total power dissipation at Tamb ~ 25 °C 

Storage temperature 

Junction temperature 

MECHANICAL DATA 

4/73 

at Tease ~ 25 °C 
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I BC477 BC478 BC479 

-90 V -50 V -40 V 

-80 V -50 V -40 V 

-6 V 

-150 mA 

0.36 W 

1.2 W 

-55 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 

BC 477 
BC 478 
BC 479 

max 

max 

146 °C/W 

480 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VBE = 0) for Be 477 

VCE = -70V -10 nA 
VCE = -70V Tamb = 125°C -10 itA 
for Be 478 
VCE = -40 V -10 nA 
VCE = -40 V Tamb = 125°C -10 itA 
for Be 479 
VCE = -30V -10 nA 
VCE = -30 V Tamb = 125°C -10 itA 

lEBO Emitter cutoff 
current (lc = 0) VEB = -4 V -10 nA 

V(BR) CES Collector-emitter 
breakdown voltage 
(VBE = 0) Ic = -10 itA 

for Be 477 -90 V 
for Be 478 -50 V 
for Be 479 -40 V 

VCBRlcEo'Collector-emitter 
breakdown voltage 
(IB = 0) Ic = -SmA 

for Be 477 -80 V 
for Be 478 -50 V 
for Be 479 -40 V 

V(BR) EBO Emitter-base 
breakdown voltage 
(Ic = 0) IE = -10 itA -6 V 
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Be 477 
Be 478 
Be 479 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCE (sat)* Collector-emitter 
saturation voltage Ic = -10 rnA 

IB = -0.5 rnA 
Ic = -100 rnA 
IB = -5mA 

VBE 
. Base-emitter voltage Ic = -2mA VCE = -5 V 

VBE (sat)' Base-emitter 
saturation voltage Ic = -10 rnA 

IB = -0.5 rnA 
Ic = -100 rnA 
IB = -5mA 

hFE 
. DC current gain Ic = -10:[lA VCE = -5 V 

for Be 477 
for Be 477 Gr. VI 
for Be 477 Gr. A 

for Be 478 
for Be 478 Gr. A 
for Be 478 Gr. B 

for Be 479 
for Be 479 Gr. B 

Ic = -2mA VCE = -5 V 
for Be 477 
for Be 477 Gr. VI 
for Be 477 Gr. A 

for Be 478 
for Be 478 Gr. A 
for Be 478 Gr. B 

for Be 479 
for Be 479 Gr. B . 

Ic = -10 rnA V CE = -5 V 
for Be 477 
for Be 477 Gr. VI 
for Be 477 Gr. A 

for Be 478 
for Be 478 Gr. A 
for Be 4'78 Gr. B 

for Be 479 
for Be 479 Gr. B 

* Pulsed: pulse duration = 300 J,ls, duty cycle = 1 % 
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Min. Typ. Max. Unit 

-0.1 -0.25 V 

-0.3 V 

-0.55 -0.65 -0.75 V 

-0.75 -0.9 V 

-0.9 V 

30 115 -
30 70 -
50 130 -
50 195 -
50 130 -

100 250 -
100 290 -
100 250 -

70 250 -
70 130 -

110 250 -
110 450 -
110 250 -
220 450 -
220 -
220 450 -

160 -
100 -
180 -

270 -
180 -
350 -

400 -
350 -



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hfe Small signal 
current gain Ic = -2 mA VcE =-5V 

f = 1 kHz 
for Be 477 
for Be 477 Gr. VI 
for Be 477 Gr. A 

for Be 478 
for Be 478 Gr. A 
for Be 478 Gr. B 

for Be 479 
for Be 479 Gr. B 

Ic = -10 mA VCE = -5 V 
f = 20 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = -5 V 

CEBO Emitter-base 
capacitance Ic =0 VEB = -0.5 V 

NF Noise figure Ic = -20!J.A VCE = -5 V 
Rg = 10 kn 
f = 10Hz to 10kHz 
B = 15.7 kHz 

for Be 479 

Ic = -200I-LAVCE = -5V 
Rg = 2 kn 
f = 10Hz to 10kHz 
B = 15.7 kHz 

for Be 478 
for Be 479 

Ic = -20p.A VCE = -5 V 
Rg = 10 kn f = 1 kHz 
B = 200 Hz 

for Be 479 

Ic = -200 ~A VCE = -5V 
Rg = 2 kn f = 1 kHz 
B = 200 Hz 

for Be 477 
for Be 478 
for Be 479 
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BC'477 
BC 478 
BC 479 

Min. Typ. Max. 

75 260 
75 150 

125 260 

125 500 
125 260 
240 500 

240 
240 500 

7.5 

4 6 

11 15 

0.8 3.5 

1.5 
1 4 

0.5 2.5 

2 10 
1.2 6 
0.8 4 

Unit 

-
-
-
-
-
-

-
-

-

pF 

pF 

dB 

dB 
dB 

dB 

dB 
dB 
dB 
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'T 
(MHz) 
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Power rating chart 
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SILICON PLANAR NPN 

LOW-NOISE AUDIO AMPLIFIERS 

The BCY58 and BCY59 are silicon planar epitax ial NPN transistors in Jedec TO-18 
metal case. 
They are intended for use in audio input stages, driver stages and low-noise input stages. 
The complementary PNP types are respectively the BCY 78 and BCY 79. 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 
VEBO 

Ic 

Collector-emitter voltage (VBE = 0) 
Collettor-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base cu rrent IB 

Ptot Total power dissipation at Tamb ,,;;;; 25°C 
at T case ,,;;;; 25°C 

Tstg , Tj Storage and junction temperature 

MECHANICAL DATA 
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BCY58 BCY59 

32 V 45 V 

~ 
7V 

200 rnA 
50mA 
0.36W 
1.2W 

-65 to 200 °C 

Dimensions in mm 

7/76 

I; 
I~ 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

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

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff 
current (V BE = 0) for BCY58 

VCE =32V 0.1 10 
VCE =32 V Tamb = 150°C 0.1 10 
for BCY59 
VCE =45V 0.1 10 
VCE =45V Tamb = 150°C 0.1 10 

ICEX Collector cutoff 
current (VBE = -O.2V) for BCY58 

VCE =32V Tamb = 100°C 20 
for BCY59 
VCE =45V Tamb = 100°C 20 

lEBO Emitter cutoff current VEB = 5V 10 
(lc = 0) 

V(BR)CEO Collector-emitter 
breakdown voltage Ic =2 mA for BCY58 32 
(lB= 0) for BCY59 45 

VCE (sat) * Collector-emitter 
saturation voltage Ic = 10mA IB = 0.25 mA 0.12 0.35 

Ic = 100mA IB =2.5 mA 0.4 0.7 

VBE Base-emitter voltage Ic - 2mA VCE - 5V 0.55 0.65 0.7 
Ic = 100mA VCE = 1V 0.75 

VBE(sat) * Base-emitter 
saturation voltage Ic = 10mA IB = 0.25 mA 0.6 0.7 0.85 

Ic=100mA IB =2.5 mA 0.75 0.9 1.2 
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°C/W 
°C/W 

Unit 

nA 
IJ.A 

nA 
IJ.A 

IJ.A 

IJ.A 
nA 

V 
V 

V 
V 

V 
V 

V 
V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE DC current gain Ic= 10 J.lA VCE= 5V 
Gr. VII 
Gr. VIII 
Gr.IX 
Gr. X 

* Ic=2 rnA VCE= 5V 
Gr. VII 
Gr. VIII 
Gr.IX 
Gr. X 

* Ic= 10 mA VCE= lV 
Gr. VII 
Gr. VIII 
Gr. IX 
Gr. X 

* Ic= 100 mA VCE = lV 
Gr. VII 
Gr. VIII 
Gr. IX 
Gr. X 

hfe Small signal current Ic=2 mA VCE= 5V 
gain f = 1 kHz 

Gr. VII 
Gr. VIII 
Gr.IX 
Gr. X 

fT Tran.sition frequency Ic= 10 mA VCE= 5V 
f = 100 MHz 

CEBO Emitter-base Ic=O V EB= 0.5V 
capacitance f,: 1 MHz 

CCBO Collector-base IE=O VCB= 10V 
capacitance f = 1 MHz 

NF Noise figure Ic=0.2 mA 
Rg= 2 kn 

VCE= 5V 
f = 1 kHz 

ton Turn-on time Ic= 10 mA Vcc= 10V 
IBl=lmA 
Ic= 100 mA Vcc= 10V 
IBl= 10 mA 

tOft Turn-off time Ic= 10 mA Vcc= 10V 
IBI = -162= 1 mA 
Ic= 100 mA Vcc= 10V 
161 = -162= 10 mA 

* Pulsed: pulse duration = 300 J.ls; duty cycle = 1% 
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Min. Typ. Max. Unit 

195 -
100 -

20 140 -
40 195 -
100 280 -
120 350 630 -
120 170 220 -
180 250 310 -
250 350 460 -
380 500 630 -
80 365 -
80 175 -
120 260 -
160 365 -
240 520 -
40 -
40 -
45 -
60 -
60 -

125 -
125 250 -
175 350 -
250 500 -
350 700 -

200 MHz 

11 15 pF 

3.5 6 pF 

2 6 dB 

85 150 ns 

55 150 ns 

480 800 ns 

480 800 ns 
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SILICON PLANAR PNP 

GENERAL PURPOSE APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

ICM 
Ptot 
Tstg , Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector peak current 
Total power dissipation at T amb .;;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 60 

Bey 70 Bey 71 Bey 72 

-50 V -45 V -25 V 
-40 V -45 V -25 V 

-5V 
-200 mA 
350mW 

-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

lS0 °C/W 
soo °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 2SOC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Co "ector cutoff 
current (I E = 0) for Bey 70 

VCB = -40V -10 nA 
VCB = -SO V -SOO nA 
VCB = -40V Tamb = 100°C -SOO nA 
for Bey 71 
VCB = -40V -so nA 
VCB = -4SV -SOO nA 
VeB = -40V Tamb = 100°C -2 f1A 
for Bey 72 A 
VCB = -20V -so nA 
VCB = -2SV -SOO nA 
VCB = -20V Tamb = 100°C -2 f1A 

ICEX Collector cutoff 
current (VBE == 3V) VCE = -SO V -20 nA 

lEBO Emitter cutoff 
current (Ic = 0) VEB = -SV -SOO nA 

VCE(sat) Collector-emitter 
saturation voltage Ic=-10mA IB = -1 mA -0.2S V 

* Ic = -SO mA IB = -S mA -O.S V 

VBE(sat) Base-emitter 
saturation voltage Ic=-10mA IB = -1 mA 

for Bey 70 and Bey 71 only -0.6 -0.9 V 
* Ic = -SO mA IB = -S mA -1.2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain for Bey 70 
Ic ==-0.1 mA VCE ==-lV 40 -
Ic == -1 mA VCE == -lV 45 -
Ic == -10 mA VCE == -lV 50 -

* Ic == -50 mA VCE == -lV 15 -
for Bey 71 
Ic == -O.OlmA VCE == -lV 40 -

Ic ==-0.1 mA VCE ==-lV 80 -
Ic == -1 mA VCE == -lV 90 -
Ic == -10 mA VCE == -lV 100 600 -
for Bey 72 
Ic == -1 mA VCE ==-lV 40 -
Ic == -10 mA VCE==-lV 50 -

hfe Small signal 
current gain Ic ==-1 mA VCE == -10V 
(for Bey 71 only) f == 1 kHz 100 400 -

fT Transition frequency Ic == -0.1 mA VCE == -20V 
f == 10.7 MHz 

for Bey 71 15 MHz 
Ic == -10 mA VCE = -20V 
f == 100 MHz 

for Bey 70 250 MHz 
for Bey 71 and Bey 72 200 MHz 

CEBO Emitter-base 
capacitance Ic == 0 VEB ==-lV 

f == 1 MHz 8 pF 

CCBO Collector-base 
capacitance IE =0 VCB = -10V 

f = 1 MHz 6 pF 

NF Noise figure Ic = -0.1 mA VCE = -5V 
R = 9 2 kn 
f = 10 to 10000 Hz 

for Bey 70 and Bey 72 6 dB 
for Bey 71 2 dB 

hie Input impedance Ic =-1 mA VCE = -10V 
(for Bey 71 only) f = 1 kHz 2 12 kn 

hre Reverse voltage ratio Ic = -1 mA VCE = -10V 
(for Bey 71 only) f = 1 kHz 20x10-4 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hoe Output admittance Ie =-1 rnA VeE = -10V 
(for Bey 71 only) f = 1 kHz 10 60 pS 

td Delay time le=-10mA Vee = -3V 
(for Bey 70 and 181 =-1 rnA 23 35 ns 
Bey 72 only) 

t, Rise time Ie = -10 rnA Vee = -3V 
(for Bey 70 and 181 = -1 rnA 25 35 ns 
Bey 72 only) 

---I----

ts Storage time Ie =-10mA Vee = -3V 
(for Bey 70 and 181 = -182 = -1 rnA 270 350 ns 
Bey 72 only) 

t f Fa" time le=-10mA Vee = -3V 
(for Bey 70 and lSI = -ls2 = -1 rnA 50 80 ns 
Bey 72 only) 

!'ton Turn-on time le=-10mA Vee = -3V 
(for Bey 70 and lSI = -1 rnA 48 65 ns 
Bey 72 only) 

toff Turn-off time le=-10mA Vee = -3V 
(for Bey 70 and lSI = -ls2 = -1 rnA 320 420 ns 
Bey 72 only) 

*Pulsed: pulse duration = 300 /1s, duty cycle = 1% 
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SILICON PLANAR PNP 

LOW-NOISE AUDIO AMPLIFIERS 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VEeo 
Ic 

Collector-emitter voltage (VeE = 0) 
Collector-emitter voltage (le= 0) 
Emitter-base voltage (lc = q) 
Collector current 
Base current Ie 

Ptot Total power dissipation at Tamb .,;; 25°C 
at T case .,;; 45°C 

Tstg, Tj Storage and junction temperature 

MECHANICAL DATA 

7/76 66 

BCY78 BCY79 

-32 V -45 V 
-32 V -45 V 

-- -5~V 
-200 rnA 
-20 rnA 
390mW 

lW 
-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth i-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BGYl8 
··8C179 

max 150 °C/W 
max 450 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VBE = 0) for Bey 78 

VCE = -25V -2 -20 nA 
VCE = -32V -100 nA 
VCE = -25V Tamb = 150°C -10 IJA 
for Bey 79 
VCE = -35V -2 -20 nA 
VCE = -45V -100 nA 
VCE = -35V Tamb = 150°C -10 IJA 

ICEX Collector cutoff 
current (VBE = 0.2V) for Bey 78 

VCE = -32V Tamb = 100°C -20 IJA 
for Bey 79 
VCE = -45V Tamb = 100°C -20 IJA 

lEBO Em itter cutoff current VEB = -4V -20 nA 
(Ic =0) 

V(BR)CES Collector-emitter 
breakdown voltage Ic = -10 IJA 
(VBE = 0) for Bey 78 -32 V 

for Bey 79 -45 V 

V(BR)CEO Collector-emitter 
breakdown voltage Ie = -2 mA 
(IB=O) for Bey 78 -32 V 

for Bey 79 -45 V 

V(BR)EBO Emitter-base 
breakdown voltage IE = -11JA -5 V 
(lc = 0) 

VCE(sat) Collector-emitter 
saturation voltage Ic=-10mA IB = -0.25 mA -0.12-0.25 V 

* Ic=-100mA IB = -2.5 mA -0.4 -0.8 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

VSE Base-emitter voltage Ic=-10~ VCE = -5V -0.55 V 
Ic= -2 rnA VCE = -5V -0.6 -0.65 -0.75 V 
Ic=-10 rnA VCE = -1V -0.68 V 

* Ic=-100 rnA VCE = -1V -0.75 V 

VSE(sat) Base-emitter 
saturation voltage Ic =-10 rnA Is = -0.25 rnA -0.6 -0.7 -0.85 V 

* Ic = ~100 rnA Is = -2.5 rnA -0.7 -0.85 -1.2 V 

hFE DC current gain Ic=-10~ VCE = -5V 
Gr. VII 140 -
Gr. VIII 30 200 -
Gr. IX 40 270 -

Ic = -2 rnA VCE = -5V 
Gr. VII 120 170 220 -

Gr. VIII 180 250 310 -
Gr. IX 250 350 460 -

Ic = -10 rnA VCE = -1V 
Gr. VII 80 180 -
Gr. VIII 120 260 400 -
Gr. IX 160 360 630 -

* Ic = -100 rnA VCE = -1V 
Gr. VII 40 -
Gr. VIII 45 -
Gr. IX 60 -

for Bey 78 only 
Gr. X 

Ic=-0.01 rnA VCE = -5V 100 340 -
Ic=-2 rnA VCE = -5V 380 500 630 -
Ic=-10 rnA VCE = -1V 240 500 1000 -

* Ic=-100 rnA VCE = -1V 60 -
hfe Small signal 

current gain Ic = -2 rnA VCE = -5V 
f = 1 kHz 

Gr. VII 125 200 250 -
Gr. VIII 175 260 350 -
Gr. IX 250 330 500 -

for Bey 78 only 
Gr. X 350 520 700 -

fT Transition frequency Ic=-10mA VCE = -5V 
f = 100 MHz 180 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

CEBO Emitter-base 
capacitance le=O 

f = 1 MHz 
VEB= -0.5V 

CeBo Collector-base 
capacitance IE=O VeB= -10V 

f = 1 MHz 

NF Noise figure le=-0.2 mA VCE= -5V 
Rg= 2 kn f = 1 kHz 

hie Input impedance le=-2 mA 
f = 1 kHz 

VCE= -5V 

Gr. VII 
Gr. VIII 
Gr. IX 

for Bey 78 only 
Gr. X 

hre Reverse voltage ratio le=-2 mA 
f = 1 kHz 

VCE=-5V 

Gr. VII 
Gr. VIII 
Gr.IX 

for Bey 78 only 
Gr. X 

hoe Output admittance Ic=-2 mA 
f = 1 kHz 

VCE= -5V 

Gr. VII 
Gr. VIII 
Gr. IX 

for Bey 78 only 
Gr. X 

td Delay time Ic= -10 mA Vcc= -10V 
IBl=-1mA 
Ic= -100 mA Vcc= -10V 
IBI = -10 mA 

t, Rise time Ie;:: -10 mA 
IB=-1 mA 

Vcc=-10V 

Ic=-100 mA Vcc=-10V 
IBl=-10mA 

ts Storage time Ic= -10 mA Vcc= -10V 
IBl=-IB2=-1 mA 
le=-100 mA Vcc= -10V 
IBl=-IB2=-10mA 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

tf Fall time Ic=-10 mA Vcc= -10V 
161 = -t62= -1 mA 80 ns 
Ic= -100 mA Vcc= -10V 
161=-162=-10mA 200 ns 

ton Turn-on time Ic=-10 mA Vcc= -10V 
161=-1 mA 85 150 ns 
Ic=-100 mA Vcc= -10 V 
161 = -10 mA 55 150 ns 

toft Turn-off time Ic=-10 mA Vcc=-lOV 
161 = -162= -1 mA 480 800 ns 
Ic= -100 mA Vcc= -10V 
161 = -162= -10 mA 450 800 ns 

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

Collector-emitter saturation voltage Base-emitter saturation voltage 

-YCEIsat -YaElsat ) 

(v) Iv) 
hFE =1oO 

0.6 
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0.4 0.6 
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, BF 167 
SILICON PLANAR NPN 

TV AGC IF AMPLIFIER 
The BF167 is a silicon planar NPN transistor in a TO-72 metal case. It is particularly 

designed for use in forward AGC IF amplifiers of TV receivers. It is characterized by 

very low feedback capacitance due to a screening diffusion under the base pad. 

ABSOLUTE MAXIMUM RATINGS 

VeES 

VeEo 

VEBO 

Ie 
Ptot 

Tstg 

r1 

Collector-emitter voltage (VBe = 0) 

Collector-emitter voltage (lB = 0) 

Emitter-base voltage (Ie = 0) 

Collector current 

Total power dissipation at Tamb ~ 25 DC 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

72 

40 V 
30 V 

4 V 
25 mA 

150 mW 

-55 to 175°C 

175°C 

Dimensions in mm 



BF167 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 1000 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions 

ICES Collector cutoff 
current (VBE = 0) VCE = 10V 

VeE = 10 V Tamb = 100°C 

V(BR) CES Collector-emitter 
breakdown voltage 
(VSE = 0) Ic = 10~A 

V(SR) CEO Collector-emitter 
breakdown voltage 
(Is = 0) Ie = SmA 

V (SR) ESO Emitter-base 
breakdown voltage 
(lc = 0) IE = 10~A 

VSE 
. Base-emitter voltage Ic = 4mA VCE = 10V 

hFE 
. DC current gain Ie = 1 mA VeE = 10V 

Ic = 4mA VCE = 10V 
Ic = 10mA VeE = 10V 

fr Transition frequency Ic = 4mA VCE = 10V 

-Cre Reverse capacitance Ic =0 VeE = 10 V 
f = 1 MHz 

NF Noise figure Ic = 4mA VCE = 10V 
Rg = 100n f = 36 MHz 

Gpe 
.. Power gain IE =4mA VCE = 10V 

f = 36 MHz 

* Pulsed: pulse duration = 300 MS, duty cycle = 1 % 
•• See test circuit 
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Min. Typ. Max. Unit 

50 nA 
5 ~A 

40 V 

30 V 

4 V 

0.74 V 

35 -
30 45 -

20 -

600 MHz 

0.15 pF 

3 dB 

24 28 dB 



BF167 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter 

AG pe Power gain control 

9ie Input conductance 

b ie Input susceptance 

9fe Forward 
transconductance 

bfe Forward 
transusceptance 

9 0e Output conductance 

boe Output susceptance 

DC normalized current gain 

II 
II 

l2 
Ta ·b=45"C 

./ l r 
25"C 

/ 

0.8 
~ V" 

/ 
/ 

I' 
NOR' AL ZATION ~ - ~e=latlC=4mA 

"--,-- VCE=lOV 

0.4 

I 111111 
II i III! o 4 6. 4 6 8 

1 10 

Test conditions Min. Typ. Max. 

VEE = -25 V REE = 3.9 kn 
f 

Ie 
f 

Ie 
f 

Ie 
f 

Ie 
f 

Ie 
f 

Ie 
f 

G 3236 

4 6 8 

IC(mA) 

= 36 MHz 

= 4mA 
= 36 MHz 

=4mA 
= 36 MHz 

=4mA 
= 36 MHz 

= 4mA 
= 36 MHz 

= 4mA 
= 36 MHz 

= 4mA 
= 36 MHz 
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BF173 
SILICON PLANAR NPN 

VIDEO IF AMPLIFIER 
The SF 173 is a silicon planar epitaxial NPN transistor in a Jedec TO-72 metal case 
with a very low feedback capacitance. This transistor is intended for use in video IF 

amplifiers, particularly for the output stage. 

ABSOLUTE MAXIMUM RATINGS 

VeBo 
VeEo 
VEBO 

Ie 

Ptot 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (IB = 0) 

Emitter-base voltage (Ie = 0) 

Collector current 
Total power dissipation at Tamb ~ 25 °C 

at Tease ~ 25°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

5/73 76 

40 V 

25 V 

4 V 

25 mA 

175 mW 
230 mW 

-55 to 175°C 

175 °C 

Dimensions in mm 



BF173 

THERMAL .DATA 

Rth j-amb Thermal resistance junction-ambient max 850 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
cu rrent (V SE = 0) VCE = 20 V 20 nA 

lEBO Emitter cutoff 
current (lc = 0) VES = 4 V 100 ftA 

V(BRl cBoCollector-base 
breakdown voltage 
(IE = 0) Ic = 100 ftA 40 V 

V(BRl CEQColiector-emitter 
breakdown voltage 
(Is = 0) Ic = 2mA 25 V 

Vsc: Base-emitter voltage Ic = 7mA VCE = 10 V 0.9 V 

IT Transition frequency Ie = 5mA VCE = 10 V 1000 MHz 

-Cre Reverse capacitance Ie = 5mA VCE = 10V 
f = 0.5 MHz 0.23 pF 

Is Base cu rrent Ic = 7mA VCE =: 10 V 61 185 ItA 

V * 
0 Output voltage Ic = 7.2 mA VCE = 12 V 

f = 38.9 MHz 6 7.7 V 

Gtr Transducer power gain Ie = 7.2 mA VCE = 12 V 
f = 36.4 MHz 26 dB 

g;. Input conductance Ie = 7mA VCE = 10 V 
f = 35 MHz 3 mS 

C ie Input capacitance Ic = 7mA VeE = 10 V 
f =: 35 MHz 22 pF 

* Voltage across the detector load RL = 2.7 kQ for 30% syncronisation pulse 
compression 
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BF173 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ; Max. Unit 

Iyrei Reverse transadmittance Ic = 7mA VCE = 10 V 
f = 35 MHz 55 "S 

CP~e Phase angle of reverse 
transadmittance Ic = 7mA VCE = 10V 

f = 35 MHz 2670 -
Iyfel Forward transadmittance Ic = 7mA VcE =10V 

f = 35 MHz 165 mS 

CPfe Phase angle of forward 
transadmittance Ic = 7mA VCE = 10V 

f = 35 MHz 3360 -

goe Output conductance Ic = 7mA VcE =10V 
f = 35 MHz 65 "S 

Coe Output capacitance Ic = 7mA VCE = 10V 
f = 35 MHz 1.9 pF 

GUM" Maximum unilateralized 
power gain Ic = 7mA VCE = 10V 

f = 35 MHz 44.5 dB 

• GUM = 10 log ----
4 gie goe 
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DC norma.lized current gain 

TEST CIRCUIT 
Gtr test circuit 

120pF 

O.1pF 

TYP. 

TUI 

BF173 

Transition frequency 
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L, = 0.8 ~H, 9 turns 0 0.15 mm. enameled silk-covered copper wire. ~ = 0.25 ~H, 
4 turns 0 0.15 mm. enameled silk-covered copper wire. L3 = 1.7 ~H, 12.5 turns 
o 0.15 mm. enameled silk-covered copper wire L4 = 1.3 ~H, 11 turns 0 0.15 mm. 
enameled silk-covered copper wire. 
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SILICON PLANAR NPN 

HIGH VOLTAGE VIDEO AMPLIFIERS 

The SF 257, SF 258 and SF 259 are silicon planar epitaxial NPN transistors in TO-39 

meta~ case. They are· particularly designed for video output stages in CTV and MTV 

sets, class A audio output stages and drivers for horizontal deflection circuits. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ie 

leM 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (lB = 0) 

Emitter-base voltage (Ie = 0) 

Collector current 

Collector peak current 

Total power dissipation at Tease ~ 50 °C 

Storage temperature 

Junction temperature 

MECHANICAL DATA 

5/73 80 

\ BF 257 BF 258 BF 259 

160 V 250 V 300 V 

160 V 250 V 300 V 
5~V~-

100 mA 

200 rnA 

5W 

-55 to 200 0 C 

200 0 C 

Dimensions in mm 



THERMAL DATA 

R'h j-cas. Thermal resistance junction-case 

R'h j-amb Thermal resistance junction-ambient 

max 

max 

30 °C/W 

175 °C/W 

ELECTRICAL CHARACTERISTICS (Tomb = 25 "C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leBo Collector cutoff 
current (IE = 0) for BF 257 VCB = 100 V 50 nA 

for BF 258 VCB = 200 V 50 nA 
for BF 259 VCB = 250 V 50 nA 

VCBRI cBoCollector-base 
breakdown voltage 
(IE = 0) Ic = 100 ~A 

for BF 257 160 V 
for BF 258 250 V 
for BF 259 300 V 

VCBRICEO·Collector-emitter 
breakdown voltage 
(lB = 0) Ic = 10 mA 

for BF 257 160 V 
for BF 258 250 V 
for BF 259 300 V 

VCBRI EBO Emitter-base 
breakdown voltage 
(lc = 0) IE = 100 itA 5 V 

VeE Csa'l· Collector-emitter 
saturation voltage Ic = 30mA IB = 6mA 1 V 

hFE• DC current gain Ic = 30mA VCE = 10V 25 -

IT Transition frequency Ic = 15 mA VCE = 10 V 90 MHz 

-C re Reverse capacitance Ic =0 VCE = 30V 
f = 1 MHz 3 pF 

* Pulsed: pulse duration = 300 j1.s, duty cycle = 1 % 
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BF271 
SILICON PLANAR NPN 

VIDEO IF AMPLIFIER 

The BF 271 is a silicon planar NPN transistor in a TO-72 metal case. This device has been 
specifically designed for use in output stages of I F video amplifiers. It features high power 
gain, low feedback capacitance and excellent linearity. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
V CEO 
V EBO 

Ic 
Ptot 

Tstg 
Tj 

Collector-base voltage (lE= 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (Ic= 0) 
Collector current 
Total power dissipation at r amb .;;; 25°C 

at Tease ';;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

4/73 84 

30 V 
25 V 

4 V 
25 rnA 

250 mW 
430 mW 

-55 to 200°C 
200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BF 271 

max 
max 

400 °C/W 
700 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff current 
(VBE= 0) 

VCE - 10V 100 nA 

V(BR)CBO Collector-base break· 
down voltage (I E= 0) 

Ic=10tIA 30 V 

V(BR)CEO Collector-emitter break-
down voltage (18= 0) 

Ic = 1 mA 25 V 

V(BR)EBO Emitter-base break-
down voltage (Ic= 0) 

IE = 10 tIA 4 V 

VBE Base-emitter voltage Ic = 10 mA VCE = 5V 780 mV 

hFE* DC current gain Ic = 1 mA VCE= 10V 55 -
Ic = 10mA VCE= 10V 30 75 -

fT Transition frequency Ic = 10mA VCE= 10V 900 MHz 

-Cre Reverse capacitance Ic =0 VCE= 10V 
f = 1 MHz 0.22 pF 

Gpe Power gain Ic = 10 mA VCE = 10V 
f = 36 MHz 24 27 dB 

9ie Input conductance Ic = 10 mA VCE= 10V 
f= 36 MHz 4.8 mS 

b ie Input susceptance Ic= 10 mA VCE= 10V 
f = 36 MHz 5.2 mS 

9fe Forward Ic=10mA V CE= 10V 
transconductance f = 36 MHz 200 mS 

bfe Forward Ic=10mA VCE = 10V 
transusceptance f = 36 MHz 80 mS 

goe Output conductance Ic=10mA VCE = 10V 
f = 36 MHz 80 tIS 

boe Output susceptance Ic = 10mA VCE = 10V 
f = 36 MHz 380 tIS 

* Pulsed: pulse duration = 300 tIs; duty cycle = 1 %. 
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BF 287 
SILICON PLANAR NPN 

AM MIXER-OSCILLATOR AND AM-FM AMPLIFIER 

The BF 287 is a silicon planar NPN transistor in a TO-72 metal case. It is primarily 
intended for use in the AM mixer-oscillator stage and as IF amplifier of AM-FM radios. 

ABSOLUTE MAXIMUM RATINGS 

VeBo 
VeEo 

VEBO 

Ie 
P tot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 

Emitter-base voltage (Ie = 0) 

Collector current 

Total power dissipation at Tamb ~ 25°C 

at Tease ~ 45°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

5/73 86 

40 V 

40 V 

4 V 
20 rnA 

250 mW 
220 mW 

-55 to 200 °C 

200 °C 

Dimensions in mm 



BF 287 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 700 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VBE = 0) VCE = 10V 100 nA 

VCBR) CBO Collector-base 
breakdown voltage 
(IE = 0) Ic = 10l-lA 40 V 

VCEO csuslColiector-emitter 
sustaining voltage 
(lB = 0) Ic = SmA 40 V 

VCBRl EBO Emitter-base 
breakdown voltage 
(lc = 0) IE = 100 I-IA 4 V 

VBE Base-emitter voltage Ic = 1 mA VCE = 7 V 710 mV 
Ic = 2mA VCE = 10 V 740 mV 

hFE DC current gain Ic = 1 mA VCE = 7V 30 50 -
Ic = 2mA VCE = 10V 40 60 -

fr Transition frequency Ic = 1 mA VCE = 7 V 
f = 100 MHz 600 MHz 
Ic = 2mA VCE = 10V 
f = 100 MHz 700 MHz 

Gpe Power gain Ic = 1 mA VCE = 7V 
f = 470 kHz 42 45 dB 
f = 10.7 MHz 18 22 dB 

Ic =2mA VCE = 10V 
f = 5.5 MHz 25 29 dB 

gie Input conductance Ic = 1 mA VCE = 7 V 
f = 470 kHz 0.17 mS 
f = 10.7 MHz 0.25 mS 

bie Input susceptance Ic = 1 mA VCE = 7 V 
f = 470 kHz 24 ~S 
f = 10.7 MHz 0.52 mS 
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BF 287 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

9fe Forward 
transconductance Ie = 1 rnA VeE = 7 V 

f = 470 kHz 35 rnS 
f = 10.7 MHz 35 rnS 

-bfe Forward 
transusceptance It = 1 rnA VeE = 7 V 

f = 470kHz 40 :{lS 
f = 10.7 MHz 0.96 rnS 

9 0e Output conductance Ie = 1 rnA VeE = 7 V 
f = 470 kHz 6 .{J.S 
f = 10.7 MHz 11 ,.{J.S 

b oe Output susceptance Ie = 1 rnA VeE = 7 V 
f = 470 kHz 4.5 :{lS 
f =·10.7 MHz 100 .{J.S 
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BF 288 
SILICON PLANAR NPN 

GAIN CONTROLLED AM-FM IF AMPLIFIER 
The BF 288 is a silicon planar NPN transistor in a TO-72 metal case. It is primarily 

intended for use in the gain controlled IF stages of AM and AM/FM radio receivers. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 

Emitter-base voltage (lc = 0) 

Collector current 

Total power dissipation at T amb ~ 25°C 

at Tamb ~ 45°C 
Storage temperature 

Junction temperature 

MECHANICAL DATA 

89 

40 V 

40 V 
4 V 

20 rnA 

250 mW 

220 mW 

. -55 to 200 °C 

200 °C 

Dimensions in mm 
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BF 288 

THERMAL DATA 

Rth j.amb Thermal resistance junction-ambient max 700 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25 0 C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VSE = 0) VCE = 7 V 100 nA 

V(BR) cso Collector-base 
breakdown voltage 
(IE = 0) Ic = 1O/-tA 40 V 

VCEO (sus) Collector-emitter 
sustaining voltage 
(lB = 0) Ic = 5mA 40 V 

V(BR) EBO Emitter-base 
breakdown voltage 
(Ic = 0) IE = 100/-tA 4 V 

VSE Base-emitter voltage Ic = 1 mA VCE = 7 V 740 mV 

hFE DC current gain Ic = 1 mA VCE = 7 V 65 90 -
fT Transition frequency Ic = 1 mA VCE = 7 V 500 MHz 

-Cre Reverse capacitance VCE = 7 V f = 1 MHz 0.24 pF 

Gpe Power gain Ic = 1 rnA VCE = 7 V 
f = 470 kHz 42 45 dB 
f = 10.7 MHz 18 22 dB 

gie Input conductance Ic = 1 rnA VCE = 7 V 
f = 470 kHz 0.17 rnS 
f = 10.7 MHz 0.25 rnS 

bie Input susceptance Ic = 1 rnA VCE = 7 V 
f = 470 kHz 24 ~S 
f = 10.7 MHz 0.52 rnS 

Qf. Forward 
transconductance Ic = 1 rnA VCE = 7 V 

f = 470 kHz 35 rnS 
f = 10.7 MHz 35 rnS 
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BE 288 

i~ 
I~ 

ELECTRICAL CHARACTERISTICS (continued) I: 
I 

Parameter Test conditions Min. Typ. Max. Unit 

-bfe Forward 
transusceptance Ie = 1 rnA VeE = 7 V 

f = 470 kHz 40 ~S I 
f = 10.7 MHz 0.95 rnS 

90e Output conductance Ie = 1 rnA VeE = 7V I f = 470 kHz 6 tJ,S 
f = 10.7 MHz 11 p.S 

boe Output susceptance Ie = 1 rnA VeE = 7 V 
f = 470 kHz 4.5 tJ,S 
f = 10.7 MHz 100 ~S 
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SILICON PLANAR NPN 

HIGH VOLTAGE VIDEO AMPLIFIERS 

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

ABSOLUTE MAXIMUM RATINGS BF 457 BF458 BF459 

VCBO Collector-base voltage (I E = 0) 160V 250 V 300 V 
VCEO Collector-emitter voltage (I B = 0) 160 V 250 V 300 '!-

--- 5V VEBO Emitter-base voltage (lc = 0) 

ICM Collector peak current 300 mA 

IBM Base peak current 50 mA 
Ptot Total power dissipation at Tamb ~ 25°C 1.25 W 

T case ~ 25°C 12.5 W 
Tstg Storage temperature -55 to 150 0(; 

Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

8F451 . IF .. 458 
····.F459 

max 
max 

10 °C/W 
100 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (I E = 0) for BF 457 V CB = 100V 50 nA 

for BF 458 VcB =200V 50 nA 
for BF 459 VCB = 250V 50 nA 

V(BR) CEO' Collector-emitter 
sustaining voltage Ic = 10 mA 
(lB = 0) for BF 457 160 V 

for BF 458 250 V 
for BF 459 300 V 

V(BR)EBO Emitter-base 
breakdown voltage IE = 100 J1A 5 V 
(lc = 0) 

V CE(saD Collector-emitter 
saturation voltage Ic = 50 mA IB = 10 mA 1 V 

hF : DC current gain Ic =30mA V CE= 10V 30 80 -

fT Transition frequency Ic=30mA V CE= 10V 90 MHz 

-Cre Reverse capacitance Ic =0 VcE =30V 
f = 1 MHz 4 pF 

Coe Output capacitance Ic :=0 V CE= 30V 
f = 1 MHz 5 pF 

* Pulsed: pulse duration = 300 J1S. duty cycle 1 % 
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SILICON PLANAR NPN 

PRELIMINARY DATA 

MEDIUM POWER VIDEO AMPLIFIERS 

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

ABSOLUTE MAXIMUM RATINGS BF657 BF 658 BF659 

V CBO Collector-base voltage (I E = 0) 160V 250 V 300 V 
J..60V 250 V 300 Y. 

""" 5V 
VCEO Collector-emitter voltage (lB = 0) 
VEBO Emitter-base voltage (lc = 0) 
Ic Collector current 100 mA 
ICM Collector peak current 200mA 
Ptot Total power dissipation at T case" 60°C 7W 

at T case " 140"C 3W 
T stg Storage temperature -55 to 200 "C 
Tj Junction temperature 200°C 

MECHANICAL DATA Dimensions in mm 

95 4/75 

i~: 



THERMAL DATA 

Rth J-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

20 °C/W 
175 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (IE = 0) for BF 657 VCB = 100V 50 nA 

for BF 658 VCB = 200V 50 nA 
for BF 659 VcB =250V 50 nA 

." 
V(BR)CBO Collector-base 

breakdown voltage Ic = 100pA 
(IE = 0) for BF 657 160 V 

for BF 658 250 V 
for BF 659 300 V 

V (BR)CE6' Collector-emitter 
breakdown voltage Ic = 10 mA 
(lB = 0) for BF 657 160 V 

for BF 658 250 V 
for BF 659 300 V 

V(BR)EBO Emitter-base 
breakdown voltage IE = 100 IlA 5 V 
(Ic =0) 

VCE(sat) * Collector-em itter 
saturation voltage Ic =30 mA IB =6 mA 1 V 

hFE * DC current gain Ic =30mA VCE= 10V 25 -

fT Transition frequency Ic=15mA VCE= 10V 90 MHz 

-Cre Reverse capacitance Ic =0 VCE= 30V 
f = 1 MHz 3 pF 

* Pulsed: pulse duration = 300 Ils, duty cycle = 1 % 
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SILICON PLANAR NPN 

LOW-LEVEL, LOW-NOISE HIGH GAIN AMPLIFIER 

The BFR 16 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal-case designed 
for use in high performance, low-level, low-noise amplifier applications. 

ABSOLUTE MAXIMUM RATINGS 

V CEO 
V CES 

V EBO 

Ic 
Ptot 

Collector-emitter voltage (I B = 0) 
Collector-emitter voltage (V BE= 0) 
Emitter-base voltage (Ic= 0) 
Collector ·current 
Total power dissipation at Tamb = 25°C 

Tease = 25°C 
Storage and junction temperature 

MECHANICAL DATA 

99 

60 
60 

8 
50 

0.36 
1.2 

-55 to 200 

V 
V 
V 

rnA 
W 
W 

°C 

Dimensions in· mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICEs Collector cutoff current V CE= 50V 0.1 10 
(V EB= 0) VCE= 50V Tamb=150°C 0.1 10 

lEBO Emitter cutoff current 
(lc= 0) 

V EB= 5V 0.1 10 

V CEO (sus)" Collector-emitter Ic= 10 mA 60 
sustaining voltage(IB=O 

V(B~)CES Collector-emitter break 
down voltage (VEB = 0) 

Ic= 10 J.lA 60 

V(BR)EBO Emitter-base IE= 10 J.lA 8 
breakdown voltage 
(lc= 0) 

hFE* DC current gain Ic =10J.lA V CE= 5V 150 
Ic=100J.lA VCE= 5V 80 220 
Ic= 1 mA VCE= 5V 150 350 490 
Ic= 10 mA VCE= 5V 150 370 

hIe Small signal current Ic= 1 mA VCE = 5V 
gain f = 1 kHz 350 

fT Transition frequency Ic= 1 mA VCE= 5V 
f = 20 MHz 70 100 

CCBO Collector-base IE= 0 VCB= 5V 3.5 6 
capacitance 

CEBO Emitter-base 
capacitance 

Ic= 0 V EB = 0.5V 3.5 6 

NF Noise figure Ic=10J.lA V CE= 5V 

I 
Rg= 10 kn 
f = 10 Hz to 10 kHz 1.5 4 
f = 1 kHz 1 4 

hie Input impedance 10 

hoe Output admittance Ic= 1 mA 
f = 1 kHz 

V CE= 5V 
17 

hre Reverse voltage ratio 4.3'10-4 

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

100 

Unit 

nA 
J.lA 

nA 

V 

V 

V 

-
-
-
-

-
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pF 

dB 
dB 
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J.lS 

-



SILICON PLANAR NPN 

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

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

V CEO 

V EBO 

Ic 
Ptot 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (Ic= 0) 
Collector current 
Total power dissipation at Tamb = 25°C 

Tease = 25°C 
Storage and junction temperature 

MECHANICAL DATA 

101 

60 
60 

8 
50 

0.36 
1.2 

-55 to 200 

V 
V 
V 

mA 
W 
W 
°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
mait 

146 °C/W 
486 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICEs Collector cutoff current V CE= 50V 0.1 20 nA 
(VBE= 0) V CE= 50V Tamb=150°C 0.1 20 p.A 

lEBo Emitter cutoff current 
(lc=O) 

V EB= 5V 0.1 20 nA 

V CEO(sus) * Collector-emitter 
sustaining voltage(1 B=O) 

Ic= 10 mA 60 V 

V(BR)CES Collector-emitter break· Ic= 10 ILA 60 V 
down voltage(V BE= 0) 

V(BR)EBO Emitter-base 
breakdown voltage 

IE=10ILA 8 V 

(Ic= 0) 

VCE(sat)'* Collector-emitter 
saturation voltage 

Ic= 1 mA IB= 0.1 mA 0.15 0.35 V 

VBE* Base-emitter voltage Ic= 1 mA VCE= 5V 0.64 V 
Ic= 100 ILA VCE= 5V 0.58 0.70 V 

hFE* DC current gain Ic=101LA VCE= 5V 130 220 -
Ic= 100ILA V CE= 5V 220 300 -
Ic= 1 mA V CE= 5V 450 530 -
Ic= 10mA VCE= 5V 530 -

hfe Small signal current Ic- 1 mA VCE= 5V 
gain f = 1 kHz 530 -

fT Transition frequency Ic= 1 mA 
f = 20 MHz 

VCE= 5V 
70 100 MHz 

CCBO Collector-base capacit. IE=O VCB= 5V 3.5 6 pF 

CEBO Emitter-base capacit. Ic=O V EB= 0.5V 3.5 6 pF 
NF Noise figure Ic= 10 ILA V CE= 5V 

Rg= 10 kn 
f = 10Hz to 10kHz 1.5 4 dB 
f = 1 kHz 1 3 dB 
f=10kHz 1 3 dB 

hie Input impedance 10 kn 

hoe Output admittance Ic= 1 mA VCE= 5V 
20 ILS f = 1 kHz 

hre Reverse voltage ratio 4.5,10-4 -

* Pulsed: pulse duration = 300 ILs, duty cycle= 1% 
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SILICON PLANAR NPN 

HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIER 

The BFR 18 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. This device 
is designed for amplifier applications over il Ii, ,Lit I dllye of voltage and current. 

ABSOLUTE MAXIMUM RATINGS 

VCES Collector-emitter voltage (V BE = 0) 85 V 
VCEO Co1lector-emitter voltage (I B = 0) 55 V 
VEBO Emitter-base voltage (lc = 0) " 7 V 
Ic Collector current 1 A 
Ptot Total power dissipation at Tamb ,,;; 25°C 0.5 W 

at Tease";; 25°C 1.8 W 
Tstg,Tj Storage and junction temperature -55 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

97 °CIW 
350 °CIW 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff VcE =60V 0.2 10 nA 
current (V BE = 0) VcE =60V Tamb =150oC 0.2 10 pA 

lEBo Emitter cutoff 
current (lc =0) VEB= 5V 0.1 nA 

V(BR)CES Co lIector -em itter 
breakdown voltage Ic= 100MA 85 V 
(VBE =0) 

V CEO (sus) * Collector -emitter 
sustaining voltage Ic= 10mA 55 V 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE= 100MA 7 V 
(lc = 0) 

V CE(sat) * Collector -emitter 
saturation voltage Ic= 150mA IB= 15mA 0.13 0.25 V 

,Ic= 500mA IB= 50mA 0.30 V 
Ic= lA IB=O.lA 0.65 1 V 

V BE Base-emitter voltage Ic= 10mA VCE= lV 0.66 V 

V BE (sat) * Base - emitter 
saturation voltage Ic= 150mA IB= 15mA 0.85 1 V 

Ic= 500mA IB= 50mA 1.1 V 
Ic=lA IB= O.lA 1.35 1.6 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain Ic= 100J..(A V CE= lV 30 75 -
Ic= lOrnA VCE= lV 70 120 180 -
Ic= 150mA VCE= lV 60 90 180 -
Ic= 500mA VCE= lV 30 45 -
Ic= 150mA VCE= lV 
Tamb = -55°C 15 -

hfe Small signal 
current gain Ic= lmA VCE= 5V 

f = 1 kHz 120 -

fT Transition frequency Ic = 50mA VCE = 10V 
f = 20MHz 60 90 MHz 

CEBO Em itter - base 
capacitance Ic =0 VEB = 0.5V 

f = 1MHz 50 80 pF 

CCBO Collector -base 
capacitance IE =0 VCB = 10V 

f = 1MHz 12 20 pF 

NF Noise figure Ic = 30J..(A VcE =10V 
Rg = lkn f = 1kHz 2 7 dB 

hie Input impedance Ic = lmA VCE = 5V 
f = 1kHz 2.2 kn 

hre Reverse voltage ratio Ic = lmA VCE = 5V 
f = 1 kHz 2.4xl0·4 -

hoe Output admittance Ic = lmA VCE = 5V 
f = 1kHz 8.5 J..(S 

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

NIXIE DRIVER 

The BFS 89 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is in· 
tended particularly as nixie driver, amplifier and for switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

V CEO 

VESO 

Ic 
ICM 
Ptot 

T st9' Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (ls= 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Collector peak current 
Total power dissipation at T case " 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 106 

300 V 
300 V 

5 V 
150 mA 
500 mA 

5 W 
-55 to 175°C 

Dimensions in mm 



THERMAL DATA 
R!h j-case Thermal resistance junction-case max 30 °CIW 

ELECTRICAL CHARACTERISTICS (Tamb == 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E== 0) 

V CB== 250V 50 nA 

V(BR)CBO Collector-base 
breakdown voltage 

Ic== 100 p.A 300 V 

(I E== 0) 

V CEO (sus) * Collector-emitter Ic= 10 mA 300 V 
sustaining voltage 
(I B= 0) 

V CE(sa!) Collector-emitter Ic= 30 mA IB=6 mA 1 V 
saturation voltage 

hFE DC current gain Ic= 50 mA V CE= 10V 25 -

fT Transition frequency Ic= 30 mA V CE= 10V 90 MHz 

CCBO Collector-base IE== 0 V CB = 30V 
capacitance f = 1 MHz 3.5 pF 

-Cre Reverse capacitance Ic== 1 mA V CE = 30V 
f == 1 MHz 3 pF 

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

Collector-emitter saturation voltage Collector-base and reverse capacitances 
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SILICON PLANAR PNP 

HIGH VOLTAGE AMPLIFIERS 

The BFW 43 and BFW 44 are silicon planar epitaxial PNP transistors in Jedec TO-18 (BFW43) 
and Jedec T0-39 (BFW 44) metal cases. 
Both devices are designed for use in amplifiers where high voltage and high gain are necessary. 
In particular, they feature a VCEO (5U5) of 150V and are specified over a wide range of 
currents. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) -150 V 
VCEO Collector-emitter voltage (lB = 0) -150 V 
VEBO Emitter-base voltage (lc = 0) -6 V 
Ic Collector current -100 mA 
Ptot Total power dissipation at Tamb ';;; 25°C 

for BFW 43 0.4 W 
for BFW 44 0.7 W 

at T case .;;; 25°C 
for BFW 43 1.4 W 
for BFW 44 2.5 W 

Tstg , Tj Storage and junction temperature -55 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BFW43 

max 125 °C/W 
max 438 °C/W 

BFW44 

70 °C/W 
250 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb == 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (I E == 0) VCB == -100V -0.2 -10 nA 

VCB == -100V Tamb ==125°C -0.03 -10 p.A 

V(BR)CBO Collector-base 
breakdown voltage Ic == -10p.A -150 V 
(IE == 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic == -2mA -150 V 
(I B == 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE == -10p.A -6 V 
(lc == 0) 

VCE(sat) Collector-emitter 
saturation voltage Ic == -lOrnA IB == -lmA -0.1 -0.5 V 

V BE (sat) Base-emitter 
saturation voltage Ic == -lOrnA IB == -lmA -0.74 -0.9 V 

hFE DC current gain * Ic == -lmA VCE==-10V 40 85 -
* Ic == -lOrnA VCE==-10V 40 100 -

Ic == -10p.A VCE==-10V 
Tamb == -55°C 30 -

fT Transition frequency VCE == -10V f == 20MHz 
Ic == -lmA 50 MHz 
Ic ==-10mA 60 MHz 

CEBO Emitter-base 
capacitance Ic == 0 VEB==-0.5V 

f == 1 MHz 20 25 pF 

CCBO Collector-base 
capacitance IE == 0 VCB == -5V 

f == 1 MHz 5 7 pF 

*Pulsed: pulse duration == 300p.s. duty cycle == 1% 
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SILICON PLANAR PNP 

LOW-LEVEL, LOW-NOISE AMPLIFIER 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 
VEBO 

Ic 
Ptot 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb ';;; 25°C 

at T case .;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

111 

-90 V 
-80 V 

-6 V 
-100 rnA 
0.36 W 

1.2 W 
-55 to 200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 146 °C/W 
max 486 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit! 
i 

ICES Collector cutoff 
current (V BE = 0) VCE = -70V -0.1 -10 nA 

VCE = -70V Tamb=150 °C -0.1 -10 IlA 

lEBO Emitter cutoff 
current (Ic = 0) V EB = -4V -0.1 -10 nA 

V(BR)CES Collector-em itter 
breakdown voltage 
(V BE = 0) Ic = - lOIlA -90 V 

VCEO (5U5) ~ Collector-em itter 
sustaining voltage Ic = -5mA -80 V 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = - lOIlA -6 V 
(lc = 0) 

V CE(sat) * Collector-emitter 
saturation voltage Ic = -lOrnA IB=-0.5mA -0.1 -0.25 V 

Ic = -50mA le= -5mA -0.15 -0.4 V 

V BE Base-emitter 
voltage Ic =-lmA VCE = -5V -0.65 V 

VBE(sat) * Base-emitter 
saturation voltage Ic = -lOrnA IB=-0.5mA -0.73 -0.9 V 

Ic = -50 rnA IB=-5 mA -0.82 -0.95 V 

hFE DC current gain Ic = - lilA VCE = -5V 130 -
Ic = -1 Oil A VCE = -5V 70 170 230 -
Ic = -1001lA VeE = -5V 125 200 -
Ic=-lmA VCE = -5V 125 220 280 -

* Ie = -lOrnA VCE = -5V 125 200 -

hfe Small signal 
current gain Ie =-lmA VCE = -5V 

f = 1 kHz 250 -
fT Transition 

frequency Ic = -0.5mA VCE =-5V 
f = 20 MHz 40 70 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CEBO Emitter-base 
capacitance Ic =0 VEB=-0.5V 

f = 1 MHz 12 15 pF 

CCBO Collector-base 
capacitance IE =0 VCB = -5V 

f = 1 MHz 4.5 6 pF 
NF Noise figure Ic = - 2OIlA VCE=-5V 

Rg = 10kn 
f = 1 kHz 0.8 2.5 dB 
f = 10 to 10000 Hz 1 3.5 dB 

hie Input impedance Ic = -1 rnA VCE = -5V 
f = 1 kHz 6.5 kn 

h re Reverse voltage 
ratio Ic =-1 rnA VCE=-5V 

f = 1 kHz 2.5x10-4 -
hoe Output admittance Ic = -lmA VCE = -5V 

f = 1 kHz 15 IlS 

* Pulsed: pulse duration = 3001ls, duty cycle = 1 % 

DC current gain Collector-emitter saturation voltage 
c; 3183 
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SILICON PLANAR PNP 

HIGH-VOLTAGE, GENERAL PURPOSE TYPES 

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

ABSOLUTE MAXIMUM RATINGS 

VeBO 
VeEo 
VEBO 

Ie 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Total power dissipation at Tamb .;;; 25°C 

at T case';;; 25°C 
Storage and junction temperature 

M ECHAN ICAl OAT A 

7/76 116 

BFX38 BFX40 
BFX39 BFX41 

-55 V -75 V 
-55 V -75 V 
~ 

-1 A 
0.8W 
4W 

-55 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 44 °C/W 
Rth j-amb Thermal resistance junction-ambient max 219 °C/W 

" I: 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff for BFX38 - BFX39 
current (I E = 0) VCB = -40V -0.2 -50 nA 

VCB = -40V Tamb=125°C -0.25 -50 p.A 
for BFX40 - BFX41 
VCB = -50V -0.2 -50 nA 
VCB = -50V Tamb =125°C -0.25 -50 p.A 

V(BR)CBO Collector-base Ic = -10p.A 
breakdown voltage for BFX38-BFX39 -55 V 
(IE = 0) for BFX40-BFX 41 -75 V 

VCEO(SUS) * Collector-emitter Ic =-10mA 
sustaining voltage for BFX38-BFX39 -55 V 
(I B = 0) for BFX40-BFX41 -75 V 

V(BR)EBO Emitter-base 
breakdown voltage IE = -10p.A -5 V 
(lc = 0) 

V CE(sat) * Collector-emitter Ic = -150mA IB = -15mA -0.12 -0.15 V 
saturation voltage Ic = -500mA IB = -50mA -0.3 -0.5 V 

VBE(sat) * Base-emitter Ic - -150mA IB = -15mA -0.8 -0.9 V 
saturation voltage Ic = -500mA IB = -50mA -0.9 -1.1 V 

hFE DC current gain for BFX 38 - BFX 40 
Ic = -100p.A VCE = -5V 60 90 -

* Ic = -100mA VCE = -5V 85 130 -
* Ic = -500mA VCE = -5V 60 120 -

for BFX39 - BFX41 
Ic = -100p.A VCE = -5V 30 45 -

* Ic = -100mA VCE = -5V 40 70 -
* Ic = -500mA VCE = -5V 25 65 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain * le= -1 A VeE= -5V 
for BFX38 30 -
for BFX39 15 -
for BFX40 25 -
for BFX41 10 -

* ~= -100 mA 
amb= -55°C 

VeE= -5V 

for BFX38 - BFX40 30 -
for BFX39 - BFX41 15 -

fT Transition frequency le=-50 mA VeE=-10V 
f=100MHz 100 150 MHz 

CESO Emitter-base le=O V ES= -0.5V 
capacitance f = 1 MHz 75 120 pF 

Ceso Collector-base IE= 0 Ves= -10V 
capacitance f = 1 MHz 15 20 pF 

ton Turn-on time le=-500 mA Vee=-30V 
IS1= -50 rnA 33 100 ns 

ts Storage time le= -500 mA Vee= -30V 
IS1= -ls2= -50 rnA 160 350 ns 

tf Fall time le- -500 mA Vec- -30V 
IS1= -ls2= -50 rnA 27 50 ns 

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

DC current gain (for BFX38 and 
BFX40only) 
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SILICON PLANAR PNP 

HIGH-FREQUENCY AMPLIFIER 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb ".; 25°C 

at T case ".; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 120 

-30 V 
-30 V 

-5 V 
-100 mA 
0.36 W 

1 W 
-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

175 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff 
current (VBE = 0) VCE = -20V -15 

VCE = -20V Tamb = 125°C -15 

V(BR)CBO Collector-base 
breakdown voltage Ic = -10 pA. -30 
(IE = 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic=-10mA -30 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE =-10pA. -5 
(lc = 0) 

VCE(sat) Collector-emitter Ic = -1 rnA IB = -0.1 rnA -0.13 
saturation voltage Ic = -10 rnA IB = -1 rnA -0.1 -0.14 

Ic = -50 rnA IB = -5 rnA -0.3 

VBE(sat) Base-emitter 
saturation voltage Ic = -1 rnA IB = -0.1 rnA -0.75 

Ic = -10 rnA IB = -1 rnA -0.77 -0.9 
Ic = -50 rnA IB = -5 rnA -1.1 

hFE DC current gain Ic =-10pA. VCE = -lV 40 80 
Ic = -100 MA VCE = -lV 70 130 

* Ic = -10 rnA VCE = -lV 90 160 
* Ic = -50 rnA VCE= -lV 20 40 
* Ic = -10 rnA VCE= -lV 

Tamb= -55°C 30 

fT Transition frequency Ic = -10 rnA VCE = -20V 
f = 100 MHz 400 550 

121 

°CIW 
°CIW 

Unit 

nA 
pA. 

V 

V 

V 

V 
V 
V 

V 
V 
V 

-
-
-
-

-

MHz 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CEBO Emitter-base 
capacitance Ie =0 VEB = -0.5V 

f = 1 MHz 4 5.5 pF 

CeBo Collector-base 
capacitance IE =0 VeB = -10V 

f = 1 MHz 2.2 3.5 pF 

NF Noise figure Ie = -1 mA VeE= -5V 
f =100MHz Rg =100n 3.5 6 dB 

ton Turn-on time Ie =-50 mA IBI = -5 mA 20 50 ns 

toff Turn-off time Ie = -50 mA 
IBI = -IB2= -5 mA 95 160 ns 

rbb'Cbc Feedback time 
constant Ie = -10 mA VeE= -20V 

f = 80 MHz 40 ps 

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

Collector-emitter saturation voltage Base-emitter saturation voltage 
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SILICON PLANAR NPN 

GENERAL PURPOSE AMPLIFIERS 

The BFX 69 and BFX 69A are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are designed for amplifier applications over a wide range of voltage and 
current. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
V CEO 
VCER 
VEBO 
Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Collector-emitter voltage (R Be ';;; lOn) 
Emitter-base voltage (Ic = 0) 
Collector current 
Total power dissipation at Tamb ';;; 25°C 

at Tease .;;; 25°C 
for BFX 69 
for BFX 69A 

at T case .;;; 100°C 
for BFX 69 
for BFX 69A 

Storage and junction temperature 

MECHANICAL DATA 

123 

BFX69 BFX69A 

75 V SO V 
30V 40V 
50V_~ 

7V 
1 A 

O.SW 

3W 
5W 

1.7 W 
2.SW 

-55 to 200°C 

Dimensions in mm 
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THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BFX 69 BFX 69 A 

max 58.3 °C/W 35 °C/W 
max 219°C/W 219°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current (I E = 0) Vcs = 60 V 

for BFX 69 0.3 10 nA 
for BFX 69A 0.4 10 nA 

Vcs=60V Tamb= 125°C 
for BFX 69 0.4 10 p.A 
for BFX 69A 0.5 10 p.A 

IESO Emitter cutoff 
current (lc = 0) VES = 5V 0.05 10 nA 

V(SR)CSO Collector-base 
breakdown voltage Ic =0.1 rnA 
(IE = 0) for BFX 69 75 V 

for BFX 69A 80 V 

V CER(sus) * Collector-emitter 
Ic = 10 rnA sustaining voltage 

(R SE ';;; 10n) for BFX 69 50 V 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = 10 rnA 
(ls= 0) for BFX 69 30 V 

for BFX 69A 40 V 

V(SR)ESO Emitter-base 
breakdown voltage IE = 0.1 rnA 7 V 
(Ic =0) 

VCE(sat) * Collector-emitter 
saturation voltage Ic=150mA Is=15mA 

for BFX69 0.6 1.5 V 
for BFX 69A 0.4 0.8 V 

Ic = 500 rnA Is=50mA 
for BFX 69A 1.2 V 

VSE(sat) * Base-emitter 
saturation voltage Ic =150mA Is=15mA 

for BFX 69 0.95 1.3 V 
forBFX 69A 0.86 1.1 V 

Ic = 500 rnA Is=50mA 
for BFX 69A 1.8 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE DC current gain Ic=10J,LA VCE= 10V 
for BFX 69 
for BFX 69A 

Ic =0.1 mA VCE= 10V 
for BFX 69 
for BFX 69A 

* Ic = 10 mA VCE= 10V 
for BFX 69 
for BFX 69A 

* Ic=150mA VCE= 10V 
for BFX 69 
for BFX 69A 

* Ic = 500 mA VCE= 10V 
for BFX 69 
for BFX 69A 

* Ic=10mA VCE= 10V 
Tamb = -55°C 

for BFX 69 
* Ic=150mA VCE= 10V 

Tamb = -55°C 
for BFX 69A 

hfe Small signal current 
gain Ic = 1 mA VCE= 5V 

f = 1 kHz 
for BFX 69 
for BFX 69A 

Ic =5 mA VCE= 10V 
f = 1 kHz 

for BFX 69 

fT Transition frequency Ic = 50 mA VCE= 10V 
f = 20 MHz 

CEBO Emitter-base 
capacitance Ic =0 VEB= 0.5V 

f = 1 MHz 

CCBO Collector-base 
capacitance IE =0 VCB= 10V 

f = 1 MHz 
for BFX 69 
for BFX 69A 
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BFX69 
BFXll9A 

Min. Typ. Max. Unit 

35 -
40 -

20 50 -
30 60 -

35 80 -
40 95 -

40 80 120 -
40 90 -

20 55 -
25 60 -

20 35 -

20 40 -

30 55 100 -
70 -

35 70 150 -

60 80 MHz 

50 80 pF 

18 25 pF 
13 20 pF 

1
'1 

I 
'~ 
i 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

NF Noise figure Ic = 0.3 rnA VCE= 10V 
Rg =510n f = 1 kHz 

for BFX 69 6 12 dB 
Ic =30J.(A VCE= 10V 
Rg = 1 kn f = 1 kHz 

for BFX 69A 3.5 7 dB 

hie Input impedance Ic = 1 rnA VCE = 5V 
f = 1 kHz 

for BFX 69 2.2 kn 
for BFX 69A 1.8 kn 

h re Reverse voltage ratio Ic = 1 rnA VCE = 5V 
f = 1 kHz 

for BFX 69 3.6xl(f4 -

for BFX 69A 2.1xl(f4 -

hoe Output admittance Ic = 1 rnA VCE = 5V 
f = 1 kHz 

for BFX 69 12.5 J.(S 
for BFX 69A 8 J.(S 

h ib I nput impedance Ic = 1 rnA Vcs= 5V 
f = 1 kHz 

for BFX 69 24 27 34 n 
for BFX 69A 27 n 

Ic = 5 rnA Vcs= 10V 
for BFX 69 4 6.3 8 n 

h rb Reverse voltage ratio Ic = 1 rnA Vcs= 5V 
f = 1 kHz 

for BFX 69 O.7xlO-4 3xl0' -

for BFX 69A 0.5xl0·' -
Ic = 5 rnA Vcs= 10V 
f = 1 kHz 

for BFX 69 0.8xl0-' 3xl0-' -

hOb Output admittance Ic = 1 rnA Vcs= 5V 
f = 1 kHz 

for BFX 69 0.1 0.16 0.5 J.(S 
for BFX 69A 0.12 J.(S 

Ic = 5 rnA Vcs= 10V 
f = 1 kHz 

for BFX 69 0.1 0.19 1 IlS 

* Pulsed: pulse duration = 300 J.(S, duty cycle = 1% 
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SILICON PLANAR PNP 

HIGH-VOLTAGE AMPLIFIERS 

The BFX 90 and BFX 91 are silicon planar epitaxial PNP transistors in Jedec TO-18 
(B FX 90) and Jedec TO-39 (B FX 91) metal cases. 
Both devices feature high voltage, high gain, low noise and excellent current gain linearity 
from 10 J.1A to 50 rnA. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb .;;;; 25°C 

for BFX 90 
for BFX 91 

at T case .;;;; 25°C 
for BFX 90 
for BFX 91 

Storage and junction temperature 

MECHANICAL DATA 
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-180 V 
-180 V 

-6 V 
-100 rnA 

0.4 W 
0.7 W 

1.4 W 
2.5 W 

-55 to 200 °C 

Dimensions in mm 

7/76 

I 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

BFX90 

125°C/W 
438°C/W 

BFX 91 

70°C/W 
250°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E = 0) VCB = -100V -0.2 -10 nA 

VCB= -100V Tamb = 125°C -0.03 -10 J1A 

lEBO Emitter cutoff 
current (lc = 0) VEB= -4V -0.2 -10 nA 

V (BR)CBO Collector-base 
breakdown voltage Ic = -10 J1A -180 V 
(IE = 0) 

VCEO(sus) Collector-emitter 
sustaining voltage Ic = -2 mA -180 V 
(IB =0) 

V(BR)EBO Emitter-base 
breakdown voltage IE=-10J,tA -6 V 
(Ic =0) 

V CE(sat) * Collector-emitter 
saturation voltage Ic=-10mA Is = -1 mA -0.1 -0.25 V 

VSE(sat) * Base-emitter 
saturation vo Itage Ic=-10mA Is = -1 mA -0.74 -0.9 V 

hFE DC current gain Ic =-10J,tA VCE= -10V 60 110 .-
* Ic=-lmA VCE= -10V 80 170 -
* Ic = -10mA VCE= -10V 80 200 300 -

Ic =-10JlA VCE= -lOV 
Tamb= -55°C 15 60 -
Ic = -100 J,tA VCE= -10V 
Tamb= -55°C 30 90 -

hfe Small signal current 
gain Ic =-1 mA VCE= -10V 

f = 1 kHz 100 400 -

fT Transition frequency Ic =-1 mA VCE= -10V 
f = 20 MHz 40 60 160 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CEBO Emitter-base 
capacitance Ic =0 VEB = -0.5V 

f = 1 MHz 20 25 pF 

CCBO Collector-base 
capacitance IE =0 VCB = -5V 

f = 1 MHz 5 7 pF 

NF Noise figure Ic = -10 J.tA VCE= -5V 
Rg = 10 kn 
f = 10 kHz B = 2 kHz 1 3 dB 
f = 1 kHz B = 200 Hz 1 3 dB 
f = 100 Hz B = 20 Hz 2 10 dB 

hie Input impedance Ic = -1 mA 
f = 1 kHz 

VCE= -10V 
2.5 12 kn 

hoe Output admittance Ic = -1 mA VCE= -10V 
f = 1 kHz 5 25 p.S 

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

MEDIUM-POWER AMPLIFIERS 

BFY 50 
BFY 51 
BFY 52 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO 

VCEO 

VEBO 

Ic 
ICM 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Total power dissipation at Tamb ~ 25°C 

at T case ~ 25°C 
Storage and junction temperature 

MECHANICAL DATA 
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BFY 50 BFY 51 BFY 52 

BOV 60V 40V 
35 V 30 V 20 V 

6~V 

1 A 
1.5 A 
O.BW 
5W 

-65 to 200°C 

Dimensions in mm 

7/76 

I 
II 



THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 
218 

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

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff for BFY 50 
current (IE =0) VcB =60V 2 50 

VcB =60V T case = 1 oaoc 0.055 2.5 
for BFY 51 
VcB =40V 2 50 
VcB =40V T case = 100°C 0.055 2.5 
for BFY 52 
VCB=30V 2 50 
VcB =30V T case = 100°C 0.055 2.5 

lEBo Emitter cutoff VEB =5V 50 
current (I C =0) VEB =5V T case = 100°C 2.8 

V(BR)CBO Collector-base Ic = 100 p.A for BFY 50 80 
breakdown voltage for BFY 51 60 
(IE =0) for BFY 52 40 

VCEO(SUS) * Collector-emitter Ic =10 mA for BFY 50 35 
sustaining voltage for BFY 51 30 
(lB =0) for BFY 52 20 

V(BR)EBO Emitter-base break- IE = 100 p.A 6 
down voltage (Ic =0) 

V CE(sat) * Collector-emitter Ic = 150 mA I B = 15 mA 
saturation voltage for BFY 50 0.14 0.2 

for BFY 51 and BFY 52 0.14 0.35 
Ic=lA IB =0.1 A 

for BFY 50 0.7 1 
for BFY 51 and BFY 52 0.7 1.6 

V BE(sat) * Base-emitter Ic=150mA IB =15mA 0.95 
saturation voltage Ic=lA IB =0.1 A 1.5 2 

h FE * DC current gain for BFY 50 
1c:=10mA VCE =6V 20 40 
Ic =150 mA VCE =6V 30 55 
Ic =lA VCE =6V 15 30 
for BFY 51 
Ic=10mA V cE =6V 30 55 
Ic =150mA V cE =6V 40 70 
Ic =1 A V CE =6V 15 40 
for BFY 52 
Ic=10mA V cE =6V 30 80 
Ic =150 mA V cE=6V 60 130 
Ic =1 A V cE=6V 15 60 
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°C/W 
°CIW 

Unit 

nA 
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nA 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hfe Small signal current VeE =6V f = 1 kHz 
gain Ie =1 mA 

for BFY 51 
for BFY 52 

Ie =10 mA 
for BFY 50 
for BFY 51 
for BFY 52 

fT Transition frequency Ie =50 mA VeE=6V 
for BFY 50 
for BFY 51 
for BFY 52 

Ceso Collector·base IE =0 Ves= 12V 
capacitance f = 1 MHz 

hie Input impedance le=10mA VeE =6V 
f = 1 kHz 

for BFY 50 
for BFY 51 
for BFY 52 

h re Reserve voltage ratio le=10mA VeE =6V 
f = 1 kHz 

for BFY 50 
for BFY 51 
for BFY 52 

hoe Output admittance Ie =10mA VeE =6V 
f = 1 kHz 

for BFY 50 
for BFY 51 
for BFY 52 

td Delay time Ie = 150 rnA Vee = 10V 
Is1 =15mA VSE=-2V 

tr Rise time Ie = 150 mAVee = 10V 
lSI =15 mA VSE = -2V 

ts Storage time Ie =150mAVee =10V 
lSI =-IS2 = 15 mA 

for BFY 50 
for BFY 51 
for BFY 52 

t f Fall time Ie =150mA Vee = 10V 
lSI =- IS2 = 15 mA 

for BFY 50 and BFY 51 
for BFY 52 

* Pulsed: pulse duration =300 Ils, duty cycle = 1 % 
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Min. Typ. Max. Unit 

30 42 -

30 84 -

45 -
60 -

120 -

60 100 MHz 
50 110 MHz 
50 120 MHz 

7 12 pF 

180 n 
220 n 
400 n 

55xl(f6 -
70xl(f6 -

130xl(f6 -

30 IlS 
35 IlS 
70 IlS 

25 ns 

30 ns 

140 ns 
160 ns 
220 ns 

35 ns 
40 ns 



SILICON PLANAR NPN 

AMPLIFIERS AND SWITCHES 

The BFY 56 and BFY 56A are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are designed for amplifier and switching applications over a wide range of 
voltage and current. 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 
VEeo 
Ic 
Ptot 

Collector-emitter voltage (VeE = 0) 
Collector-emitter voltage (Ie = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb .;;;; 25"(; 

at T case .;;;; 25"(; 
Storage and junction temperature 

MECHANICAL DATA 

7/76 138 

BFY56 BFY 56A 

85 V 85 V 

~ 
7V 
1 A 

0.8W 
5W 

-55 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 35 °C/W 
max 219 °CIW 

ElECTR ICAl CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (VSE = 0) VCE = 50V 0.2 20 nA 

VCE = 50V Tamb = 150°C 0.2 20 p.A 

'Eso Emitter cutoff 
current (Ic = 0) VES = 5V 0.1 20 nA 

V(SR)CES Collector-emitter 
breakdown voltage Ic = 100 p.A 85 V 
(VSE = 0) 

VCEO(SUS) * Collector-emitter 
sustaining voltage Ic = 10 mA 

for BFY 56 45 V 
for BFY 56A 55 V 

V(SR)ESO Emitter-base 
breakdown voltage IE = 100 p.A 7 V 
(Ic = 0) 

VCE(sat) * Collector-emitter 
saturation voltage for BFY 56 

Ic = 150mA Is = 15 mA 0.13 0.3 V 
Ic = 1 A Is = 0.1 A 0.65 1.2 V 
for BFY 56A 
Ic = 10 mA Is = 1 mA 0.05 V 
Ic=150mA Is = 15mA 0.13 0.25 V 
Ic = lA Is =0.1 rnA 0.65 1 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

VBE(sat) * Base-emitter 
saturation voltage for BFY 56 

Ic = 150 mA IB = 15 mA 0.85 1.5 V 
Ic = 1 A IB = 0.1 A 1.5 2.3 V 
for BFY 56A 
Ic = 10mA IB = 1 mA 0.68 0.8 V 
Ic=150mA IB = 15 mA 0.85 1 V 
Ic = 1 A IB =O.lA 1.3 1.6 V 

hFE DC current gain for BFY 56 
Ic = 0.1 mA VCE = 10V 15 50 -

* Ic = 500 mA VCE = 10V 20 55 -
* Ic=150mA VCE = lV 30 70 150 -

for BFY 56A 
Ic = 0.1 mA VCE = lV 20 50 -

* Ic = 5mA VCE = lV 50 85 120 -
* Ic =150mA VCE = lV 40 80 120 -
* Ic = 500 mA VCE = 10V 25 55 -

hfe Small signal 
current gain Ic = 1 mA VCE = 5V 

f = 1 kHz 
for BFY 56 60 -
for BFY 56A 80 -

fT Transition frequency Ic = 50 mA VCE = 10V 
f = 20 MHz 

for BFY 56 40 90 MHz 
for BFY 56A 60 90 MHz 

CEBO Emitter-base 
capacitance Ic =0 VEB = 0.5V 

f = 1 MHz 50 80 pF 

CCBO Collector-base 
capacitance IE =0 VCB = 10V 

f = 1 MHz 14 25 pF 

hie Input impedance Ic = 1 mA VCE = 5V 
f = 1 kHz 

for BFY 56 1.8 kn 
for BFY 56A 2 kn 

hre Reverse voltage ratio Ic = 1 mA VCE = 5V 
2.1 xl0·4 f = 1 kHz -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hoe Output admittance Ie = 1 mA VeE = 5V 
f = 1 kHz 8 p.S 

hib I nput impedance Ie = 1 mA VeB = 5V 
f = 1 kHz 27 n 

h'b Reverse voltage ratio Ie = 1 mA VeB = 5V 
f = 1 kHz 0.5x10·4 -

hob Output admittance Ie = 1 mA VeB = 5V 
f = 1 kHz 0.12 p.S 

ton Turn-on time Ie = 150 mA Vee= 20V 
IB1= 7.5 mA 150 225 ns 

toff Turn-off time Ie = 150mA Vee= 20V 
IB1= -IB2 = 7.5 mA 350 800 ns 

*Pulsed: pulse duration = 300 p.s, duty cycle = 1 % 
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SILICON PLANAR PNP 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-em itter voltage (I B = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 

VCBO 
VCEO 
VEBO 

Ic 
Ptot Total power dissipation at Tamb .;;;; 25°C 

at T case .;;;; 25°C 
T stg' Tj Storage and junction temperature 

MECHANICAL DATA 
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-40 
-40 
- 5 

-500 
0.7 

3 
-65 to 200 

v 
V 
V 

rnA 
W 
W 
"C 

Dimensions in mm 

7/76 

I. 

I 
I 
!. 

j't 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

58 
250 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff 
current (V 8E = 0) VCE = -25V -0.2 -30 

V(8R)C80 Collector-base 
breakdown voltage Ic=-10IlA -40 
(IE = 0) 

VCEO (sus) * Collector-emitter 
sustaining voltage Ic =-10mA -40 
(18 = 0) 

V(8R)E80 Em itter-base 
breakdown voltage IE = -10 IlA -5 
(Ic =0) 

VCE(sat) * Collector-em itter 
saturation voltage Ic = - 50 mA 18 = -2.5 mA -0.08 -0.3 

Ic = -150 mA 18 = -15 mA -0.18 -0.5 
Ic = -500 mA 18 = -50 mA -0.6 -1.8 

V8E(sat) * Base-emitter 
saturation voltage Ic = - 50 mA 18 = -2.5 mA -0.92 -1.1 

Ic = -150 mA 18 = -15 mA -1 -1.4 
Ic = -500 mA 18 = -50 mA -2.2 
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V 

V 

V 
V 
V 
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V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain Ic =- 10 ~A VCE = -10V 130 -
Ic =- 1 mA VCE = -10V 200 -

* Ic = - 10 mA VCE = -19V 80 200 -
* Ic = - 50 mA VCE = - 1V 150 -
* Ic = -150 mA VCE = -10V 130 -

hfe Small signal Ic =-10mA VCE = -10V 
current gain f = 1 kHz 200 -

fT Transition frequency Ic = -50 mA VCE = -20V 
f = 100 MHz 200 250 MHz 

CEBO Em itter-base 
capacitance Ic =0 VEB = -0.5V 

f = 1 MHz 15 25 pF 

GeBO Collector - base 
capacitance IE =0 VCB = -10V 

f = 1 MHz 6 10 pF 

NF Noise figure Ic = -30~A VCE =-5V 
R = 9 10 kn f = 1 kHz 1 dB 

hie I nput impedance Ic=-10mA VCE = -10V 
f = 1 kHz 1 kn 

hre Reverse voltage ratio Ic = -10 mA VCE = -10V 
f = 1 kHz 2.4x1O-4 -

hoe Output admittance Ic =-10mA VCE = -10V 
f = 1 kHz 110 ~S 

ton Turn-on time Ic = -300 mA Vcc=-30V 
IB1=-30 mA 35 50 ns 

toff Turn-off time Ic = -300 mA V cc= -30V 
IB1 = -IB2 = -30 mA 70 120 ns 

*Pulsed: pulse duration = 300 ~s. duty cycle = 1% 
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SILICON PLANAR NPN 

LOW-LEVEL, LOW-NOISE AMPLI FIER 
The BFY 76 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed for use in high-performance, low level, low noise amplifier circuits from audio to 
high frequencies. 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 
VEBO 

Ic 
Ptot 

Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at lamb ~ 25°C 

T case ~ 25°C 
Tstg , Tj Storage and junction temperature 

MECHANICAL DATA 

10/78 148 

60 
60 

8 
50 

0.36 
1.2 

-55 to 200 

v 
V 
V 

rnA 
W 
W 
°C 

Dimensions in mm 

Supersedes issue dated 7/76 



THERMAL DATA 

Rth j-case 

Rth j-amb 
Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter T"est conditions Min_ Typ_ Max_ 

ICES Collector cutoff 
current (VBE = 0) VCE = 50V 0.1 20 

VCE = 50V Tamb = 150°C 0.1 20 

lEBO Em itter cutoff current VEB = 5V 0.1 20 
(Ic =0) n 

V(BR)CES Collector-emitter 
breakdown voltage Ic = lOIlA 60 
(VBE = 0) 

VCEO(sus) * Collector-emitter 
sustaining voltage Ie" = 10 rnA 60 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 10 IlA 8 
(Ic = 0) 

VCE(sat) * Collector-emitter 
saturation voltage Ic = 1 rnA IB =0.1 rnA 0.15 0.35 

VBE Base-emitter voltage Ic = 100 IlA VCE = 5V 0.5 0.58 0.7 

hFE * DC current gain Ic = 10 IlA VCE = 5V 30 70 
Ic = 100 IlA VCE = 5V 120 
Ic = 1 rnA VCE = 5V 150 190 300 
Ic = 5mA VCE = 5V 220 

hfe Small signal Ic = 1 rnA VCE = 5V 
current gain f = 1 kHz 80 220 300 

fT Transition frequency Ic = 1 rnA VCE = 5V 
f = 20 MHz 70 100 

CEBO Emitter-base 
capacitance Ic = 0 VEB =0.5V 

f = 1 MHz 3.5 6 
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°CIW 

Unit 

nA 
IlA 

nA 

V 

V 

V 

V 

V 

-
-
-
-

-

MHz 

pF 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CeBo Collector-base 
capacitance IE = 0 Vee = 5V 

f = 1 MHz 3.5 6 pF 

NF Noise figure Ie = 10/J.A VeE = 5V 
Rg= 10 kn 

f = 100 Hz 4 15 dB 
f= 1 kHz 1.5 4 dB 
f= 10 to 

10 000 Hz 1.9 4 dB 

hie Input impedance Ie = 1 mA VeE = 5V 
f = 1 kHz 1.5 8 15 kn 

hre Reverse voltage ratio Ie = 1 mA VeE = 5V 
f = 1 kHz 3x 10"' 8xl0" -

hoe Output admittance Ie = 1 mA VeE = 5V 
f = 1 kHz 11 35 /J.S 

h 1b I-nput impedance Ie = 1 mA Vee = 5V 
f = 1 kHz 25 27 32 n 

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

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 60 V 
VCES Collector-emitter voltage (VBE = 0) 60 V 
VCEO Collector-emitter voltage (I B = 0) 40 V 
VEBO Emitter-base voltage (lc = 0) 6 V 
Ic Collector current 1 A 
Ptot Total power dissipation at Tamb OS;;;; 25°C ·0.36 W 

at T case OS;;;; 25°C 1.2 W 
T stg. TJ Storage and junction temperature -55 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth J-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions 

ICBO Collector cutoff VCB =40V 
current (I E = 0) VCB = 40 Tamb = 100°C 

V(BR)CBO Collector-base 
breakdown voltage Ic = 10JJ.A 
(IE =0) 

V(BR)CES Collector-emitter 
breakdown voltage Ic = 10JJ.A 
(VBE = 0) 

VCEO (sus) * Collector-emitter 
sustaining voltage Ic = 10mA 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 10JJ.A 
(lc = 0) 

VCE(sat) * Collector-em itter Ic = 100mA IB =10mA 
saturation voltage Ic = 500 rnA IB =50mA 

Ic = 1 A IB = 0.1 A 

VBE(sat) * Base-emitter Ic = 100 rnA IB = 10 rnA 
saturation voltage Ic = 500 rnA IB =50mA 

Ic = 1 A IB = 0.1 A 

hFE * DC current gain Ic = 10mA VCE = 1V 
Ic = 100mA VCE = 1V 
Ic =500mA VCE = 1V 
Ic = 1 A VCE = 5V 

fT Transition frequency Ic = 50 rnA VCE = 10V 
f = 100 MHz 

CEBO Emitter-base Ic = 0 VEB = 0.5V 
capacitance f = 1 MHz 

CCBO Collector-base IE = 0 VcB =10V 
capacitance f = 1 MHz 

ton Turn-on time Ic = 500 rnA 
IBl= 50 rnA 

Vcc=30V 

taff Turn-off time Ic = 500 rnA V cc= 30V 
IBI = -IB2 = 50 rnA 

* Pulsed: pulse duration = 300 JJ.s, duty cycle = 1 % 
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Min. Typ. Max. 

0.1 1.7 
20 120 

60 

60 

40 

6 

0.17 0.3 
0.3 0.5 
0.5 0.95 

0.78 0.9 
0.8 0.95 1.2 

1.05 1.7 

25 55 
40 75 
25 45 

45 

250 400 

40 55 

4.8 12 

15 35 

40 60 

Unit 

JJ.A 
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V 

V 

V 

V 
V 
V 

V 
V 
V 

-
-
-
-

MHz 

pF 

pF 
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SILICON PLANAR PNP 

MEDIUM POWER AMPLIFIERS 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 
VESO 

Ic 
Is 
Ptot 

T 519' Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at T case ~ 25°C 
Storage and junction temperature 

MECHANICAL DATA 

157 

BSV15 BSV16 

-40 V -60 V 

~ 
-5 V 
- 1 A 
-0.2 A 

5W 
-65 to 200°C 

Dimensions in mm 

7/76 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 
200 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min_ Typ_ Max. 

ICES Collector cutoff 
current (VBE = 0) for BSV 15 

VCE = -40V -0.1 
VCE = -40V Tamb = 150°C -50 
for BSV 16 
VCE = -60V -0.1 
VCE = -60V Tamb = 150°C -50 

ICEX Collector cutoff 
current (VBE = 0.2 V) for BSV 15 

VCE = -40V 
for BSV 16 

Tamb = 100°C -50 

VCE = -60V Tamb =.100°C -50 

lEBO Emitter cutoff current 
(Ic =0) 

VEB = -4V -50 

V(BR)CES Collector-em itter 
breakdown voltage Ic = -10 IlA 
(VBE = 0) for BSV 15 -40 

for BSV 16 -60 

VCEO(SUS) * Collector-emitter 
. sustaining voltage Ic = -10 mA 

(I B = 0) for BSV 15 -40 
for BSV 16 -60 

V(BR)EBO Emitter-base 
breakdown voltage IE = -10 IlA -5 
(Ic =0) 

VCE(sat) Collector-emitter 
saturation voltage Ic = -500 mA IB = -25 mA -0.25 -1 

VBE Base-emitter voltage Ic = -100 mA VCE = -1V -1 
Ie = -500 mA VCE = -1V -0.7 -0.85 -1.4 

hFE DC current gain Ic = -0.1 mA VCE =-1V 
Gr. 6 15 44 
Gr.10 20 75 
Gr. 16 30 120 

Ic = -100 mA VCE =-1V 
Gr. 6 40 63 100 
Gr.10 63 100 160 
Gr.16 100 160 250 
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°C/W 
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Unit 

IlA 
IlA 

IlA 
IlA 

IlA 

IlA 

nA 
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V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE DC current gain Ic= -500 mA VCE= -1V 
Gr. 6 
Gr.10 
Gr.16 

hfe Small signal current Ic= -1 rnA V CE= -5V 
gain f = 1kHz 

fT Transition frequency Ic= -50 mA 
f = 20 MHz 

VCE= -1V 

CESO Emitter-base Ic= 0 V ES= -0.5V 
capacitance f = 1 MHz 

Ccso Collector-base IE=O Vcs=-10V 
capacitance f = 1 MHz 

ts Storage time Ic= -100 mA Vcc= -20V 
lSI =-ls2=-5mA 

t f Fall time Ic= -100 mA Vcc= -20V 
lSI =-IS2= -5 mA 

ton Turn-on time Ic= -100 mA Vcc= -20V 
ISl=-5mA 

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

Safe operating areas 

*REPETITIVE PULSE 
OPERATION 

10" DUTY CYCLE = 1"1. 

10" 
6 • 
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SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCH 

The BSV 59 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
intended for high speed switching applications at collector currents up to 500 mAo 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb ';;;; 25°C 

at T case ,;;;; 25°C 
at T case ,;;;; 1 OOOC 

Storage and junction temperature 

MECHANICAL DATA 

161 

60 
30 

5 
500 

0.36 
1.2 

0.68 
-55 to 200 

v 
V 
V 

mA 
W 
W 
W 
°C 

Dimensions in mm 

7/76 
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I~ 

II 

Ii 

11 
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THERMAL DATA 

Rth j·case 
Rth j·amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

'CBo Collector cutoff 
current (I E = 0) VCB = 30V 40 200 

VCB = 30V Tamb = 125°C 20 200 

V(BR)CBO Collector-base 
breakdown voltage Ic =0.1 mA 60 
(IE = 0) 

VCEO (sus) * Collector-emitter 
sustaining voltage Ic = 10 mA 30 
(lB = 0) 

V(BR)EeO Em itter-base 
breakdown voltage 'E =0.1 mA 5 
(Ie = 0) 

VCE(sat) * Collector-emitter 
saturation voltage Ic = 50mA Ie = 5mA 0.16 

Ic=150mA le=15mA 0.22 0.4 
Ic = 500 mA Ie = 50 mA 0.48 1 

VeE (sat) * Base-emitter 
saturation voltage Ic = 50mA 'B = 5mA 0.78 

Ic =150mA IB = 15 mA 0.85 1.2 
Ic = 500 mA Ie = 50 mA 1.12 1.6 

hFE * DC current gain Ic = 50mA VCE = 10V 60 
Ic = 150mA VCE = 10V 30 60 140 
Ic =500mA VCE = 10V 20 50 
Ic = 150 mA VCE = 1V 50 
Ic = 500 mA VCE = 1V 10 30 
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°C/W 
°C/W 

Unit 

nA 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency Ic = 50mA VCE = 10V 
f = 100 MHz 250 350 MHz 

CEBO Emitter-base 
capacitance Ic =0 VEB = 0.5V 

f = 1 MHz 38 pF 

CCBO Collector-base 
capacitance IE = 0 VCB = 10V 

f = 1 MHz 6 8 pF 

ton Turn-on time Ic = 150 mA Vcc = lOV 
IB1 =15mA 18 40 ns 

toff Turn-off time Ic=150mA Vcc = 10V 
IBI = -IB2 = 15 mA 25 40 ns 

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

DC current gain Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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SILICON PLANAR NPN 

HIGH-SPEED, HIGH-CURRENT SWITCH 

The BSX12 is a silicon planar epitaxial NPN transistor in low profile TO-39 metal case, with 
very high speed switching ·capability at high currents. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
V EBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb .;;; 25°C 

at T case .;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

165 

25 
12 
4 
1 

0.6 
3 

-65 to 200 

v 
V 
V 
A 
W 
W 

°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

58.3 
292 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff 
current (V8E= 0) VcE =15V 1.5 100 

V(8R)C80 Collector-base 
breakdown voltage Ic = 500 I1A 25 
(IE = 0) 

VCEO(SUS) * Collector-emitter 
sustaining voltage Ic = 10 mA 12 
(18=0) 

V(8R)E80 Emitter-base 
breakdown voltage IE = 100 I1A 4 
(lc=O) 

VCE(sat) Collector-emitter 
saturation voltage Ic = 10mA 18 = 1 mA 0.17 0.25 

* Ic = 100mA 18 = 10mA 0.18 0.23 
* Ic = 300mA 18 = 30m A 0.24 0.33 
* Ic = 1A 18 = 100mA 0.51 0.7 
* Ic = 300mA 18 = 30m A 

Tamb=85°C 0.25 0.5 

V8E(sat) Base-emitter 
saturation voltage Ic = 10mA 18 = 1mA 0.680.78 

* Ic = 100mA 18 = 10mA 0.84 1.1 
* Ic = 300mA 18 = 30mA 1 1.3 
* Ic = 1A 18 = 100mA 0.9 1.36 2.1 

hFE * DC current gain Ic = 10 mA VCE = 0.5V 20 45 
Ic = 100mA VCE = 0.5V 30 
Ic = 300mA VCE = 0.5V 30 60 120 

fT Transition 
frequency Ic = 100mA f = 100MHz 

VCE = 5V 450 650 
VC8 =0 200 
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°C/W 
°C/W 

Unit 
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V 

V 

V 
V 
V 
V 

V 

V 
V 
V 
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-
-
-

MHz 
MHz 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CE8D Emitter-base 
capacitance Ie =0 V E8 = 0.5V 

f = 1 MHz 14.8 25 pF 

CE8D Collector-base IE =0 f = 1 MHz 
capacitance Ve8 = 5V 6.2 15 pF 

Ve8 =0 25 pF 

ts Storage ti me Ie = 100mA Vee = 5V 
181 =-182 = 100mA 13 15 ns 

tan Turn-on time Ie = 1A Vee = 12V 
181 = 100mA 10 15 ns 

toff Turn-off time Ie = 1A Vee = 12V 
181 = -182 = 100mA 15 25 ns 

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

DC current gain Collector-emitter saturation voltage 
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SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCHES 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

V EBO 

ICM 

Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (Ic = 0) 
Collector peak current (t = 10 I's) 
Total power dissipation at Tamb ~ 25°C 

at T case ~ 25°C 
Storage and junction temperature 

MECHANICAL DATA 

169 

40 
40 
15 

4.5 
0.5 

0.36 
1.2 

-65 to 200 

v 
V 
V 
V 
A 
W 
W 

°C 

Dimensions in mm 
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THERMAL DATA 

Thermal resistance junction-case 
Thermal resistanc" junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff Vcs= 20V 0.4 
current (IE = 0) Vcs= 20V Tamb= 150°C 30 

ICES Collector cutoff V CE= 15V Tamb= 55°C 0.4 
current (VSE = 0) VcE=40V 1 

ICEX Collector cutoff V CE= 15V Tamb= 55°C 0.6 
current (V SE= -3V) 

IESO Emitter cutoff VEs=4.5V 10 
current (lc = 0) 

ISEX Base cutoff current V CE= 15V T amb= 55°C 0.6 
(V SE= -3V) 

V CER (sus) * Collector-emitter Ic = 10 mA 20 
sustaining voltage 
(R SE= 10n) 

V CEO (sus) * Coli ector-em itter 
sustaining voltage 
(ls=O) 

Ic = 10 mA 15 

VCE(sat) Collector-emitter Ic = 10 mA Is = 1 mA 0.25 
saturation voltage * Ic=100mA Is=10mA 0.6 

for BSX 19 
Ic = 10 mA 
for BSX 20 

Is = 0.6 mA 0.3 

Ic = 10mA Is = 0.3 mA 0.3 

VSE Base-emitter voltage Ic = 30 iJ.A V CE= 20V 
T amb= 100°C 0.35 

VSE(sat) Base-emitter Ic=10mA Is = 1 mA 0.7 0.85 
saturation voltage * Ic = 100mA Is = 10 mA 1.5 

hFE DC current gain for BSX 19 
Ic = 10mA V CE= lV 20 60 

* Ic = 100mA V CE= 2V 10 
Ic = 10mA V CE= lV 
Tamb=-55°C 10 
for BSX 20 
Ic = 10 mA V CE= 1V 40 120 

* Ic = 100 mA V CE= 2V 20 
Ic=10mA V CE= 1V 
Tamb= -55°C 20 
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°C/W 
°C/W 

Unit 

iJ.A 
iJ.A 

iJ.A 
iJ.A 

iJ.A 

iJ.A 

iJ..A 
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V 
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-
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-
-

-



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency Ie = 10 rnA V eE= 10V 
for BSX 19 400 500 MHz 
for BSX 20 500 600 MHz 

CESO Em itter-base Ie = 0 V ES= 1V 4.5 pF 
capacitance 

Ceso Collector-base IE =0 Ves= 5V 4 pF 
capacitance 

ts Storage time Ie = 10mA Vee= 10V 
IS1 = -ls2= 10 rnA 

for BSX 19 5 10 ns 
for BSX 20 6 13 ns 

ton Turn-on time Ie = 10mA Vee= 3V 
IS1 =3 rnA 12 ns 
le=100mA Vee= 6V 

7 IS1 =40 rnA ns 

tOff Turn-off time Ie = 10 rnA Vee= 3V 
IS1 =3 mA IS2= -1.5 rnA 

15 for BSX 19 ns 
for BSX 20 18 ns 

Ie = 100 rnA Vee=6V 
IS1 =40 rnA IS2= -20 rnA 

18 for BSX 19 ns 
for BSX 20 21 ns 

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

Collector-emitter saturation voltage Base-emitter saturation voltage 
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SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

V EBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb .;;; 25°C 

at T case .;;; 25°C 
at T case';;; 100° C 

Storage and junction temperature 

MECHANICAL DATA 

173 

40 
40 
15 
4 

500 
0.36 

1.2 
0.68 

-65 to 200 

V 
V 
V 
V 

mA 
W 
W 
W 

°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 146 
max 486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff 
current (V SE = 0) VCE = 20V 0.5 

VCE = 20V Tamb =85°C 15 

V(SR)CSO Collector-base 
breakdown voltage Ic 100pA 40 
(IE = 0) 

V(SR)CES Co II ector -em itter 
breakdown voltage Ic = 100pA 40 
(V SE = 0) 

V CEO (sus) * Collector-em itter 
sustaining voltage Ic = 10mA 15 
(Is = 0) 

V(SR)ESO Emitter-base 
breakdown voltage IE = 100pA 4 
(Ic = 0) 

VCE(sat) Collector-emitter 
saturation voltage Ic = 30mA Is = 3mA 0.16 0.18 

~ Ic = 100mA Is = 10mA 0.18 0.28 ,. Ic = 300mA 18 = 30mA 0.39 0.5 
Ic = 30m A Is = 3mA 
Tamb = 85°C 0.18 0.3 

V SE(sat) Base-em itter 
saturation voltage Ic = 30m A Is = 3mA 0.75 0.82 0.95 

* Ie = 100mA Is = 10mA 0.97 1.2 . Ic = 300mA Is = 30m A 1.3 1.7 

hFE * DC current gain Ie = 30m A VCE = O.4V 30 60 120 
Ic = 100mA V cE =0.5V 25 55 
Ie = 300mA VCE = lV 15 
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°C/W 
°C/W 

Unit 

pA 
pA 
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V 

V 

V 

V 
V 
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V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency Ie = 30mA VeE = 10V 
f = 100MHz 350 550 MHz 

CESD Emitter-base 
capacitance Ie =0 VES = 0.5V 

f = 1 MHz 6.5 8 pF 

CesD Co II ector -base 
capacitance IE =0 Ves = 5V 

f = 1 MHz 3.3 5 pF 

ts Storage time Ie = 10mA Vee = 10V 
lSI = -ls2 = 10mA 8 18 ns 

ton Turn·on time Ie = 300mA Vee=15V 
lSI = 30mA 9 15 ns 

toff Turn-off time Ie = 300mA Vee = 15V 
lSI = -ls2 = 30mA 15 25 ns 

*Pulsed: pulse duration = 300l1s, duty cycle = 1% 

DC current gain Collector· emitter saturation voltage 
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SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCH 

The BSX 27 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed specifically for high speed saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

VEBO 

Ic 
Ptot 

T stg. Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb « 25°C 
Storage and junction temperature 

MECHANICAL DATA 

177 

15 
11 
6 
4 

150 
0.3 

-65 to 200 

V 
V 
V 
V 

rnA 
W 

°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 583 °CIW 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (V 8E = 0) VCE = 5V 100 nA 

VcE =11V 10 IlA 
VCE = 5V Tamb=85°C 5 IlA 

V(8R)C80 Collector-base 
breakdown voltage Ic = 10llA 15 V 
(IE =0) 

V(8R)CES Collector-emitter 
breakdown voltage Ic = 10llA 11 V 
(V8E = 0) 

VCEO(SUS) * Collector-emitter 
sustaining voltage Ic = 10mA 6 V 
(18 = 0) 

V(8R)E80 Emitter-base 
breakdown voltage IE = 1 Oil A 4 V 
(lc = 0) 

VCE(sat) Collector-emitter 
saturation voltage Ic = 1mA 18=0.1mA 0.18 0.25 V 

Ic = 10mA 18 = 1mA 0.19 0.25 V 
Ic = 30m A 18 = 3mA 0.23 0.38 V 
Ic = 10mA 18 = 1mA 
Tamb = 85°C 0.2 0.4 V 

V8E (sat) Base-emitter 
saturation voltage Ic = 1mA 18 = 0.1mA 0.68 0.74 0.85 V 

Ic = 10mA 18 = 1mA 0.75 0.84 0.95 V 
Ic =30mA 18 = 3mA 0.93 1.3 V 

hFE DC current gain Ic = 1mA VCE = 0.4V 15 -
* Ic = 10mA VCE = O.4V 25 80 125 -
* Ic =30mA VCE = 0.4V 15 60 -

fT Transition frequency Ic = 10mA VCE = 4 V 
f = 100MHz 600 800 MHz 
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ELECTRICAL CHARACTERISTICS {continued} 

Parameter Test conditions Min. Typ. Max. Unit 

CEBO Emitter-base 
capacitance Ie =0 VEB = 0.5V 

f = 1 MHz 1.7 2 pF 

CeBo Collector-base 
capacitance IE =0 VeB= 5 V 

f = 1 MHz 2.3 3 pF 

ts Storage time Ie = 5 rnA Vee= 3V 
IBl= -192= 5 mA 3 6 ns 

ton Turn-on time le=10mA Vee= lV 
IBl=2mA 12 ns 

taff Turn-off time Ie -lOrnA Vee- lV 
191 = -IB2 = lmA 12 ns 

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

DC current gain Collector-emitter saturation voltage 
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HIGH-SPEED SATURATED SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (I E = 0) 30 V 
VCES Collector-em itter voltage (V BE = 0) 30 V 
VCEO Collector-emitter voltage (I B = 0) 12 V 
V EBO Emitter-base voltage (Ic = 0) 4.5 V 
Ie Collector current 500 mA 
Ptot Total power dissipation at T amb ,.;; 25°C 0.36 W 

at T case ,.;; 250C 1.2 W 
at T case ,.;; 100°C 0.68 W 

T stg. Tj Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 

(sim: to TO-18) 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

°C/W 
°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (V BE = 0) VCE = 20V 004 IlA 

VCE = 20V Tamb = 85°C 10 IlA 

V(BR)CBO Collector-base 
breakdown voltage Ic = lOIlA 30 V 
(IE =0) 

V(BR)CES Collector-emitter 
breakdown voltage Ic = lOIlA 30 V 
(V BE = 0) 

VCEO(SUS) * Collector-emitter 
sustaining voltage Ic = 10mA 12 V 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = lOOIlA 4.5 V 
(lc = 0) 

VCE(sat) Collector-em itter 
saturation voltage Ic = 10mA IB = lmA 0.15 0.2 V 

Ic = 30mA IB = 3mA 0.18 0.25 V 

* Ic = 100mA IB = 10mA 0.3 0.5 V 
Ic = 10mA IB = lmA 
Tamb = 85°C 0.17 0.3 V 

VBE(sat) Base-em itter 
saturation voltage Ic = 10mA IB = lmA 0.72 0.8 0.87 V 

Ic = 30mA IB = 3mA 0.9 1.15 V .. Ic = 100mA IB = 10mA 1.1 1.6 V 

hFE * DC current gain Ic = 10mA VcE =0.35V 30 70 120 -
Ic = 30mA VcE=Oo4V 25 70 -

Ic = 100mA VCE= lV 12 50 -

fT Transition frequency Ic = 20m A VCE = 10V 
f=100MHz 400 650 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Ceso Collector-base 
capacitance IE = 0 Ves = 5V 

f = 1 MHz 2.3 4 pF 

t, Storage time le= 10mA Vee= 10V 
lSI = -ls2= 10 mA 6.5 13 ns 

ton Turn-on time Ie = 30mA Vee = 2V 
lSI =3mA 9 15 ns 

toff Turn-off time Ie =30mA Vee = 2V 
lSI = -ls2 = 3mA 13 20 ns 

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

DC current gain Collector - emitter saturation voltage 
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SILICON PLANAR PNP 

SWITCH AND RF AMPLIFIER 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (I E = 0) -12 V 
VCES Collector-em itter voltage (V BE = 0) -12 V 
VCEO Collector-em itter voltage (I B = 0) -12 V 
V EBO Emitter-base voltage (Ic = 0) -4 V 
Ic Collector current -200 rnA 
Ptot Total power dissipation at T amb .;;: 25°C 0.36 W 

at T case .;;: 25°C 1.2 W 
T stg. T j Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 

(sim. to TO-18) 
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THERMAL DATA 

Rth j-case Thermal resistance junction - case 
R th j-amb Thermal resistance junction - ambient 

max 
max 

146 
486 

°C/W 
°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff 
current (V 8E = 0) VCE = -6V -80 nA 

VCE = -6V Tamb =85°C -5 fJ.A 

V(8R)C80 Collector-base 
breakdown voltage Ic = -10fJ.A -12 V 
(IE = 0) 

V(8R)CES Collector-emitter 
breakdown voltage Ic = -10fJ.A -12 V 
(V8E = 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = -10mA -12 V 
(18 = 0) 

V(8R)E80 Emitter-base 
breakdown voltage IE = -100fJ.A -4 V 
(lc = 0) 

V CE(sat) Collector-emitter 
saturation voltage Ic = -10mA 18 = -lmA -0.07 -0.15 V 

Ic = -30mA 18 = -3mA -0.1 -0.2 V 

* Ic =-100mA 18 =-10mA -0.25 -0.5 V 
Ic = -30mA 18 = -3mA 
Tamb = 85°C -0.15 -0.4 V 

V 8E(sat) Base-em itter 
saturation voltage ic= -10mA 18 = -lmA -0.78 -0.96-0.98 V 

Ic = -30mA 18 = -3mA -0.85 -1.12 -1.2 V .. Ic = -100mA 18 = -10mA -1.4 -1.7 V 

hFE * DC current gain Ic = -10mA VCE=-0.3V 25 50 -
Ic = -30mA VCE=-0.5V 30 60 120 -
Ic = -100mA VCE=-lV 20 40 -

fT Transition frequency Ic = -30mA VCE=-10V 
f = 100MHz 400 700 MHz 

CE80 Emitter-base Ic =0 VE8=-0.5V 
capacitance f = lMHz 3.8 6 pF 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CCBO Collector-base 
capacitance IE =0 VCB=-5V 

f = 1 MHz 3.3 6 pF 

ton Turn-on time Ic = -30mA Vcc =-2V 
IBI =-1.5mA 25 60 ns 

toff Turn-off time Ic = -30mA Vcc= -2V 
IBI = -IB2 = -1.5mA 35 90 ns 

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

DC current gain Collector - emitter saturation voltage 
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Base - emitter saturation voltage 
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SILICON PLANAR NPN 
···\;BHit.,. 

HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 65 V 
VCEO Collector-emitter voltage (lB = 0) 40 V 
VEBO Emitter-base voltage (lc = 0) 6 V 
Ic Collector current 1 A 
Ptot Total power dissipation at Tamb ..;; 25°C 0.8 W 

at T case ..;; 25°C 3.5 W 
T stg. T j Storage and junction temperature -55 to 200 °c 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction--case 
Rth j-amb Thermal resistance junction-ambient 

max 
max 

50 °C/W 
219 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E = 0) VCB = 50V 4 JlA 

V(BR)CBO Collector-base 
breakdown voltage Ic = 100JlA 65 V 
(IE =O) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = lOrnA 40 V 
(lB = O) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 100JlA 6 V 
(lc = O) 

VCE(sat) * Collector-emitter 
saturation voltage Ic = 100mA IB = lOrnA 0.17 0.25 V 

Ic = 500mA IB = 50mA 0.36 0.5 V 
Ic = lA IB = 100mA 0.6 0.85 V 

V BE (sat) * Base-emitter 
saturation voltage Ic = 100mA IB = lOrnA 0.8 0.9 V 

Ic = 500mA IB = 50mA 1.5 V 
Ic = lA IB = 100mA 2 V 

hFE * DC current gain Ic - lOrnA VCE - 1V 30 60 -
Ic = 100mA VCE = lV 60 90 150 -
'Ic = 500mA VCE = 1V 25 60 -
Ic = 1A VCE = 5V 20 60 -
VCE = 1V Tamb=-55°C 

Ic = 100mA 30 45 -

Ic = 500mA 15 35 -

fT Transition frequency Ic = 50mA VCE = 10V 
f = 100MHz 300 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CEBO Em itter-base 
capaci tance Ic = 0 V EB = 0.5V 

f = 1MHz 40 55 pF 

CCBO Collector-base 
capacitance IE = 0 V CB = 10V 

f = 1MHz 6 10 pF 

ton Turn-on time Ic = 500mA Vec= 30V 
IB1= 50mA 22 35 ns 

toff Turn-off time Ie = 500mA Vec == 30V 
IB1 = -IB2 = 50mA 40 60 ns 

* Pulsed: pulse duration = 300l1s, duty cycle = 1 % 

DC current gain Collector - emitter saturation voltage 
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SILICON PLANAR NPN 

HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb < 25°C 

at T case ~ 250C 
Storage and junction temperature 

MECHANICAL DATA 
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85 
55 

7 
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0.5 

1.8 
-55 to 200 
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V 
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W 

°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

97 
350 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff 
current (I E = 0) VCB = 60V 10 

VCB =60V Tamb =150oC 10 

lEBO Emitter cutoff 
current (Ic = 0) V EB = 5V 10 

V(BR)CBO Collector-base 
breakdown voltage Ic = 100p.A 85 
(IE = 0) 

VCEO(sus) * Collector-emitter 
sustaining voltage Ic = 10mA 55 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 100p.A 7 
(lc = 0) 

VCE(sat) * Collector-emitter 
saturation voltage Ic = 50mA IB == 5mA 0.08 

Ic = 150mA IB = 15mA 0.15 0.3 
Ic = 1A IB = 0.1A 0.6 1 

V BE (sat) * Base-emitter 
saturation voltage Ic = 50mA IB = 5mA 0.76 

Ic = 150mA IB = 15mA 0.85 1.1 
Ic = 1A IB = 0.1A 1.2 1.6 

hFE * DC current gain Ic = 100p.A VCE = 1V 20 50 
Ic = 5mA VCE = 1V 50 85 
Ic = 50mA VCE = 1V 50 95 
Ic = 1!iOmA VCE = 1V 40 80 
Ic = 500mA VCE = 1V 20 45 

hfe Small signal 
current gain Ic = 1 mA VCE = 5V 

f = 1kHz 85 

fT Transistion frequency Ic = 50mA VCE = 10V 
f = 20MHz 60 90 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CEBO Emitter-base 
capacitance Ie =0 V EB =0.5V 

f = 1 MHz 50 80 pF 

CeBo Collector-base 
capacitance 'E =0 VeB = 10V 

f = 1 MHz 12 20 pF 

hie Input impedance Ie = 1mA VeE = 5V 
f = 1 kHz 2 kn 

h re Reverse voltage 
transfer ratio Ie = 1mA VeE = 5V 

f = 1kHz 2.2x10-4 -

hoe Output admittance Ie = 1mA VeE = 5V 
f = 1 kHz 8 J,lS 

ton Turn-on time Ie = 150mA Vee = 20V 
I Bl = 7.5mA 120 200 ns 

toft Turn-off time Ie = 150mA Vee = 20V 
IBI = -IB2 = 7.5mA 350 800 ns 

*Pulsed: pulse duration = 300J,l5, duty cycle = 1% 

DC current gain Collector-emitter saturation voltage 
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SILICON PLANAR PNP 

HIGH-CURRENT SWITCH 

The BSX 36 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case, specially 
suited for line and relay drivers, memory applications, and as low noise amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 

V EBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb "';; 25°C 

at T case"';; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

197 

-40 
-40 
-5 

-0.5 
0.36 

1.2 
-65 to 200 

v 
V 
V 
A 
W 
W 

°C 

Dimensions in mm 
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THERMAL DATA 

Rlh j-case Thermal resistance junction-case 
Rlh j-amb Thermal resistance junction-ambient 

max 
max 

146 °C/W 
486 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E = 0) VCB = -25V -0.2 -15 nA 

VCB = -25V Tamb =125°C -15 JJ.A 

V(BR)CBO Collector-base 
breakdown voltage Ic =-10JJ.A -40 V 
(IE =0) 

V CEO (sus) * Collector-emitter 
Ic =-10mA sustaining voltage -40 V 

(I B = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE = -10JJ.A -5 V 
(Ic =0) 

V CE(sal) * Collector-emitter 
saturation voltage Ic = -50mA Is= -5mA -0.08 -0.3 V 

Ic =-150mA IB=-15mA -0.18 -0.5 V 
Ic =-500mA IB=-50mA -0.6 -1.8 V 

V BE (sal) * Base-emitter 
saturation voltage Ic = -50mA IB= -5mA -0.92 -1.1 V 

Ic = -150mA Is= -15mA -1 -1.4 V 
Ic = -500mA IB= -50mA -2.2 V 

hFE DC current gain Ic = -10JJ.A VCE = -10V 50 -
Ic = -1mA VCE = -10V 75 -

* Ic = -10mA VCE= -10V 40 100 -
* Ic = -50mA VCE = -10V 100 -
* Ic = -150mA VCE = -10V 85 -

fT Transition frequency Ic = - 50mA V CE = -20V 
f = 100MHz 100 200 MHz 

CEBO Em itter -base 
capacitance Ic =0 VEB =-0.5V 

f = 1 MHz 25 pF 
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'BS136 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CCBD Collector-base 
capacitance Ie =0 VeB =-10V 

f = 1 MHz 6 8 pF 

NF Noise figure Ic = -301lA VCE=-5V 
Rg = 10kn f = 1kHz 1 dB 

ton Turn-on time Ic = -300m A Vee =-30V 
IBI = -30mA 17 40 ns 

toff Turn-off time Ic = -300mA Vcc=-30V 
IBI =-IB2 = -30mA 100 ns 

* Pulsed: pulse duration = 300/15. duty cycle = 1 % 

160 

120 

80 

40 

o 

DC cu rrent gain 

G-311 

VbE~-IOVI 

'Tam~~~ 
,,/;' 

;' 

-
i,.....-

2 4 68 2 ~ 6 8 

10-1 1 

I 
.ls'c \ 

" 
- S'C' 

'" 
2 4 68 

10 10' 
2 4 68 

-IC (mA) 

199 

-VCE(sat) 
(V) 

Collector - emitter saturation voltage 

G -3119 , 
• r- - IC=-10 I 

- ~ --.-~-.-~- .. 
, 

/' 
/.V 

Tamb=~ ..... 1-' /' 
2S' 

-SS'C 

III 

III 
4 ., 4 ., 4 ., 

10 10' -IC (mA) 

I 

I 



-VeE(sat 
(V) 

1.3 

1.1 

Base-emitter saturation voltage 

G-312O 

) -lc=-10Ie' 

./1-' 

./ 
V 

amb=V j..-' 
./ 

V 
0.9 

0.7 

0.5 

eeBO 
(pF) 

, 

f-l 
I--I--~ 
1---- ' 

j.....1--

, , 6 8 

J....-~ 
~ j...-

10 

, 6 8 

10' 

Collector-base capitance 

61--- 'E= 0 

--r-I-r-r-. 
10 

, 6 8 

-Ie (mA) 

(;-3122 

-VCB(V) 

200 

IT 
(MHz ) 

220 

190 

160 

130 

100 

I 
(ns,) 

120 

100 

80 

60 

40 

20 

a 

Transition frequency 

VCE=-20 
1= 100 MHz 

1.1 

./V 

/"" 

6 8 

1/ 
/ 

V 

10 

G ~3121 

rr-

, 6 8 

-Ie (mA) 

Swiching characteristics 

1\ 
'\ , 

i\ 

........... 
......... 
~ 

I 
I 

10 

J I I 
-Ie =-1OIel=1OIB2 
Vee =-1SV 

tou 

~ 
.......... 

6 8 

G 3123 

6 • 
-IC (mA) 



SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO 

V CEO 

V EBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic -= 0) 
Collector current 
Total power dissipation at Tamb ~ 25°C 

at T case ~ 25°C 
at T case ~ 100° C 

Storage and junction temperature 

MECHANICAL DATA 

201 

45 V 
20 V 

5 V 
500 mA 

0.36 W 
1.2 W 

0.68 W 
-55 to 200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions 

ICES Collector cutoff VCE =20V 
current (VSE == 0) VCE = 20V Tamb = 125°C 

V(SR) cso Collector-base break-
down voltage(I E= 0) Ic = 100J.l.A 

VCEO (sus) * Collector-emitter sus-
taining voltage(ls= 0) Ic = 10 rnA 

V(SR) ESO Emitter-base break-
down voltage (I c= 0) IE == 100J.l.A 

V CE (sat) * Collector-emitter Ic =30mA Is = 3mA 
saturation voltage Ie = 100mA Is = lOrnA 

Ic = 300mA Is =30mA 
Ic = 30mA Is = 3mA 
Tamb = 85°C 

VSE (sat) * Base-em itter Ic = 30mA Is = 3mA 
saturation voltage Ic = 100mA Is = lOrnA 

Ic =300mA Is =30mA 

hFE * DC current gain Ic = 30mA VCE = O.4V 
Ic = 100mA VCE = 0.5V 
Ic = 300mA VCE = lV 
Ic = 30mA VCE = O.4V 
Tamb = -55°C 

fT Transition frequency Ic = 30mA VCE = 10V 
f = 100 MHz 

CESO Emitter-base Ic =0 VES = 0.5V 
capacitance f = 1 MHz 

Ccso Collector-base IE =0 Vcs = 5V 
capacitance f = lMHz 

ts Storage time Ic = lOrnA Vcc= 10V 
lSI =-IS2 = lOrnA 

ton Turn - on time Ic == 300mA Vcc - 10V 
lSI = 30mA 

toff Turn-off time Ic ==300mA Vcc = 10V 
lSI =-ls2= 30m A 

* Pulsed: pulse duration = 300J.l.s, duty cycle = 1% 
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Min. Typ. Max. 

0.02 0.1 
30 

45 

20 

5 

0.15 0.18 
0.18 0.28 
0.39 0.5 

0.17 0.3 

0.75 0.8 0.95 
0.9 1.2 
1.1 1.7 

40 60 120 
25 55 
15 40 

12 

350 600 

7 8 

4 5 

8 18 

9 15 

15 25 

°C/W 
°C/W 

Unit 

J.l.A 
J.l.A 

V 

V 

V 

V 
V 
V 

V 

V 
V 
V 

-
-
-

-

MHz 

pF 

pF 

ns 

ns 

ns 



Collector - emitter saturation voltage 

"cE(sal 
(V I 

0.8 

0.6 

0.4 

0.2 

o 

I 

10 

Ie =101e 

/ 
/V}j 

Tamb"125~~ 
25oc. ~ 
~e 
I 

• • 
10' 

G 3124 

1 

N 
IIJ 

VI 

• • 
IC (mAl 

Switching characteristics 

I 
(nsl 

24 \. 
\. 

\. 
"-

20 

"\ 16 
~ 

2 

o 
10 

"-

-

\.. 
\ 
~\ 

" "-i-- " -

6 , 

Gl126 

Ie = 10181 =-10 182 

Is -"""'--~ -- It 

.............. Id 

)I 

-
6 • 

Ie !rnA) 

203 

Base - emitter saturation voltage 

VBE($a1 
(V) 

1.6 

1.2 

0.8 

0.4 

o 

) 

,.--

10 

le=10la 

Tam b=-5~ ~ 
~ ,/ --- 125"C 

, . 
10' 

Switching characteristics 

181 
(mAl' 

G 3115 -

~ 
~V 

It'" 

6 • 

IC (mAl 

G 3'27 

./ 

10 
1--'1-' 

--
1-1--' -

10 

tr=5ns/ 

1[/ 

'20n5../" 

10' 

/ 
~ 

.. 
Ie (mAl 



80 

40 

20 

o 

e 
(pF) 

o 

DC current gain 

'U=SV 

..... ~ 

C7 

., 
~ 

1--
V 

4 •• 

r.:~ ./ 

./ 

10 

'\ 

'0 

1'\ 

-55'( 

4 6' 
10' 

G l1Z8 

r\ 
t\ 

'\ 

..... 

4 6' 

Ie (rnA) 

Emitter - base and collector - base 
capacitances 

~ 
'r-. I 

le'O EBO 

',..,. 
f;;;;: 

1--.... 
eceo 

4 6. 

1 

IE' 1--

4 6. 
10 

G-3130 

t-

204 

High frequency current gain 

VCE·IOV 
, = 00 MHz 

V 
4 

1/ 
V 

o 
6 • 

10 

Collector cutoff current 

ICES 
(,uA) :/= 

4 

2 

8 
6 

4 

2 

8 
6 

4 

,V 

jYCE·20 

1/ 

V 

50 75 100 

V 

(;-312 

6 8 
Ie (rnA) 

-311 

Tamb ('C) 



SILICON PLANAR NPN 

MEDIUM POWER AMPLIFIERS 

BSX45 
BSX46 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VESO 

Ic 
Is 
Ptot 
Tstg , Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at T case .;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

205 

BSX 45 BSX 46 

80V 100V 

~ 
1 A 

0.2 A 
5W 

-65 to 200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 
200 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICEs Collector cutoff V CE = 60V 1 30 
current (V BE= 0) VcE=60V Tamb = 150°C 1 10 

ICEX Co II ector cutoff 
current (V BE= -0.2V) 

VCE = 60V Tamb = 100°C 50 

lEBO Emitter cutoff 
current (Ic= 0) 

VEB = 5V 10 

V(BR)CES Collector-emitter Ic = 100 JlA 
breakdown voltage for BSX 45 80 
(VBE=O) for BSX 46 100 

V CEO (sus) * Collector-em itter Ic = 10mA 
sustaining voltage for BSX 45 40 
(IB=O) for BSX 46 60 

V(BR)EBO Emitter-base IE = 100 JlA 7 
breakdown voltage 
(lc= 0) 

VCE(S"t) * Collector-emitter Ic = 1 A IB= 0.1 A 0.7 1 
saturation voltage Ic = 500 mA IB= 25 mA 0.5 0.9 

VBE Base-emitter voltage Ic =0.1 A V CE = lV 1 
Ic = 0.5A VCE= lV 0.75 1.5 

* Ic = lA VCE= 1V 1.3 2 

hFE DC current gain Ic =0.1 mA VCE= lV 
.Gr. 6 10 28 
Gr.l0 15 40 
Gr. 16 25 90 

* Ic = 100 mA VCE = lV 
Gr. 6 40 63 100 
Gr. 10 63 100 160 
Gr.16 100 160 250 

* Ic = 500 mA VCE = lV 
Gr. 6 15 25 
Gr.l0 25 40 
Gr.16 35 60 

* Ic = lA VCE = 1V 
Gr. 6 15 
Gr.l0 20 
Gr.16 30 
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°C/W 
°C/W 

Unit 

nA 
JlA 

JlA 

nA 

V 
V 

V 
V 

V 

V 
V 

V 
V 
V 

-
-

-

-
-

-

-
-

-

-
-
-



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency Ie = 50 rnA V eE= 10V 
f = 20 MHz 50 MHz 

CESO Emitter-base Ie =0 VEs=0.5V 
capacitance f = 1 MHz 80 pF 

Ceso Collector-base 'E =0 Ves= 10V 
capacitance f = 1 MHz 

for BSX 45 25 pF 
for BSX 46 20 pF 

NF Noise figure Ie = 100 J.lA V eE = 10V 
Rg= 1 kn f = 1 kHz 3.5 dB 

ton Turn-on time Ie = 100 rnA Vee= 20V 
ISl= 5mA 200 ns 

toff Turn-off time Ie = 100 rnA Vee= 20V 
lSI = -ls2= 5 rnA 850 ns 

* Pulsed: pulse duration = 300 J.ls, duty cycle = 1 % 
G-186B 

Safe operating areas 
ICMAX 

'" '" '" '" 
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SILICON PLANAR NPN 

HIGH-FREQUENCY SATURATED SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 40 V 
VCES Collector-emitter voltage (V BE= 0) 40 V 
VCEO Collector-emitter voltage (lB = 0) 15 V 
VEBO Emitter-base voltage (Ic = 0) 5 V 

Ic Collector current 150 rnA 

ICM Collector peak current (t = 10 ps) 500 rnA 
Ptot Total power dissipation at Tamb .,;; 25°C 0.36 W 

at T case .,;; 25°C W 
T stg. Tj Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 

209 7/76 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

175 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff 
current (IE = 0) VCB = 20V 0.1 0.2 

V CB= 20V Tamb = 150°C 10 70 

V(BR)CBO Collector-base 
breakdown voltage Ic= 10 fJA 40 
(IE =0) 

V(BR)CES Collector-emitter 
breakdown voltage Ic = 10fJA 40 
(VBE= 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = 10mA 15 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE =10fJA 5 
(lc = 0) 

V CE(sat) * Collector-emitter 
saturation voltage Ic=10mA IB = 1 mA 0.15 0.2 

V BE Base-emitter voltage Ic = 10 mA VCE= lV 0.7 

VBE(sat) * Base-emitter 
saturation voltage Ic = 10mA 16 = 1 mA 0.72 0.75 0.85 

hFE * DC current gain Ic = 10mA V CE= lV 40 80 120 
Ic = 100mA VCE= lV 20 70 
Ic = 10 mA V CE= lV 
Tamb=-55°C 20 40 

fT Transition frequency Ic=10mA V CE = 10V 
f = 100 MHz 400 650 
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Unit 

fJA 
fJA 

V 

V 

V 

V 

V 

V 

V 

-
-

-

MHz 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

CESO Emitter-base 
capacitance Ie =0 V ES = 0.5V 

f = 1 MHz 3.8 6 pF 

Ceso Collector-base 
capacitance IE =0 Ves= 5V 

f = 1 MHz 2.5 4 pF 

ts Storage time le=10mA Vee= 10V 
IS1= -ls2= 10 mA 6 13 ns 

ton Turn-on time le=10mA Vee= 3V 
IS1=3mA 9 12 ns 

toff Turn-off time Ie = 10 mA Vee=3V 
IS1= 3 mA IS2= -1.5 rnA 13 18 ns 

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

DC current gain Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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SILICON PLANAR NPN 

PRELIMINARY DATA 

GENERAL PURPOSE AMPLIFIERS 

The BSY 51 and BSY 52 are silicon planar epitaxial NPN transistors in Jedec TO-39 metal 
case, intended for use in high performance amplifier, oscillator and switching circuits. 

ABSOLUTE MAXIMUM RATINGS 

V CBO 

V CEO 

V EBO 

Ic 
Ptot 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (lB= 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Total power dissipation at Tamb = 25°C 

Tease = 25°C 
Storage and junction temperature 

MECHANICAL DATA 
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60 
25 

5 
500 
0.8 

3'. 
-65 to 200 

v 
V 
V 

mA 
W 
W 

°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 
max 

58 °C/W 
220 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff curren VCB= 30V 100 nA 
(lE= 0) VCB= 30V Tamb=150°C 100 JlA 

lEBo Emitter cutoff current VEB= 3V 50 nA 
(lc= 0) 

VCE (sat) * Collector-emitter Ic= 150 rnA IB= 15 rnA 0.15 0.8 V 
saturation-voltage 

VBE(sat) * Base-emitter saturation Ic= 150 rnA IB= 15 rnA 0.95 1.2 V 
voltage 

hFE* DC current gain for BSY 51 
Ic= 1 rnA VCE= 10V 50 -
Ic= 10 rnA VCE= 10V 30 75 -
Ic= 150 rnA VCE= 10V 40 120 -
Ic= 500 rnA VCE= 10V 15 -
for BSY 52 
Ic= 1 rnA VCE = 10V 100 -
Ic= 10 rnA VCE= 10V 70 135 -
Ic= 150 rnA VCE= 10V 100 300 -
Ic= 500 rnA VCE= 10V 25 -

fT Transition frequency Ic= 50mA VCE = 10V 
f = 50 MHz 100 MHz 

CCBO Collector-base IE= 0 VCB= 10V 
capacitance f = 1 MHz 10 pF 

CEBO Emitter-base Ic=O VEB= 0.5V 
capacitance f = 1 MHz 23 pF 

NF Noise figure Ic= 0.3 rnA VCE= 10V 
Rg= 1.5 kn f=30Hz to 15kHz 6 dB 

214 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

h fe Small signal current le= 1 mA VeE= 10V 
gain f == 1 kHz 

for BSY 51 30 100 -
for BSY 52 50 200 -

hie Input impedance le= 1 mA VeE == 10V 
f == 1 kHz 

! for BSY 51 0.8 4.5 kn 
i for BSY 52 1 8 kn 

.. - -- - .-

h re Reverse voltage ratio I " 
'\ nl/\ VeE= 10V 

i Lee" I(HZ 3-10-4 -
--

hoe Output admittance le= 1 mA VeE == 10V 
f == 1 kHz 

for BSY 51 3.5 13 p.S 
for BSY 52 4.5 15 p.S 

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

DC normalized current gain 
(for BSY 51 only) 

DC normalized current gain 

(, 320H1 
(for BSY 52 only) 
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SILICON PLANAR NPN 

PRELIMINARY DATA 

GENERAL PURPOSE AMPLIFIERS 
The BSY 53 and BSY 54 are silicon planar epitaxial NPN transistors in Jedec TO-39 metal 
case, intended for use in general purpose amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

V CBO 
VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (lE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (lE= 0) 
Collector current 
Total power dissipation at Tam,,= 25°C 

at Tease = 25°C 
Storage and junction temperature 

MECHANICAL DATA 
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75 V 
30 V 

7 V 
750 mA 
0.8 W 

3 W 
-65 to 200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

58 
220 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff current VCB= 60V 10 
(I E= 0) VCB= 60V Tamb= 150°C 10 

lEBO Emitter cutoff current VEB= 5V 10 
(Ic= 0) 

VCE (sat) * Collector-emitter Ic= 150 mA IB= 15 mA 0.15 0.6 
saturation-voltage Ic= 500 mA IB= 50 mA 0.5 1.2 

VBE(sat) Base-emitter saturation Ic= 150 mA IB= 15 mA 0.95 1.2 
voltage 

hFE DC current gain for BSY 53 
Ic= 0.1 mA VCE= 10V 20 40 
Ic= 1 mA VcE=10V 50 

* Ic= 10 mA VCE= 10V 35 65 
* Ic= 150 mA VCE= 10V 40 120 
* Ic= 500 mA VCE= 10V 20 35 

for BSY 54 
Ic= 0.01 mA VCE= 10V 20 55 
Ic= 0.1 mA VCE= 10V 35 80 
Ic= 1 mA VCE= 10V 100 

* Ic= 10 mA VCE = 10V 80 135 
* Ic= 150 mA VCE= 10V 100 300 
* Ic= 500 mA VCE = 10V 40 60 

fT Transition frequency Ic= 50 mA VCE= 10V 
f = 50 MHz 100 

CCBO Collector-base IE= 0 VCB= 10V 
capacitance f = 1 MHz 10 

CEBO Emitter-base Ic= 0 V EB= 0.5V 
capacitance f = 1 MHz 23 

NF Noise figure IC= 0 .. 3 mA VCE= 10V 
Rg = 1.5 kn f=30Hz to 15kHz 3 8 

* Pulsed: pulse duration = 300 Ils, duty cycle = 1%. 
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°C/W 
°C/W 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

h fe Small signal current le= 1 mA 
gain f = 1 kHz 

hie Input admittance le= 1 mA 
f = 1 kHz 

h re Reverse voltage ratio le= 1 mA 
f = 1 kHz 

hoe Output admittance le= 1 mA 
f= 1 kHz 

DC normalized current gain 
(for BSY 53 only) 

(so 3209 J , 

11111 III III 
1.6 

lamb =150·C IT 
1/ '~ 

:\ 
1....--1-- V 5 to 
~ 2S·C I'" 

V 0.8 

"'" J.....-

""" p;lORMALIZATlON 
j-;FE=,atlc·,S0mA 
lamb=2S'C VCE=lOV 

1 j 1 I I lilt' I o 
10.1 10 10' IC (mA) 
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1.6 

1.2 

0.8 

0.4 

o 

VeE= 10V 

for BSY 53 30 100 
for BSY 54 50 250 
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Collector-emitter saturation voltage 

YCE(oat) • 

(V) 

10·' 

10 
. . 

/ 
/ 

IC .1018 
Tamba2SoC 

Normalized h parameters 

• 
....... 

""" , r-... / 
2 

i""'" 
..... ~ ~ 

....... 

" ",., VCE = lOY - 1 =lkHz 
T. mb=25°C 

10·' IIII 
10-' 

CJ 3211 

/ 

•• 
IC(mA) 

• "OIl 

/hoo 

~ 
hr • 

hi. 

.. 
IC (mA) 

220 

NF 
(d8) 

8 

6 

4 

o 

Ptot 

(W) 

o 

NF vs. collector current 

IIIII 
Rg = .. Skll 
VCE =S tolOV 
61 .0.03IoISkHz 
lamb =2SoC 

II 
.......... 

4 , 8 

Power rating chart 

th '-c Ie =S8°C/W 

th '-amb=22 °C/W 

~ 
""T""+-

40 IlO 

I 

" 3210 

1/ 

4 '8 
IC (rnA) 

(", 3206 

160 l(OC) 



SILICON PLANAR NPN 

PRELIMINARY DATA 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (lB= 0) 
Emitter-base voltage (I E = 0) 
Collector-current 
Total power dissipation at Tamb= 25°C 

at Tease = 25°C 
Storage and junction temperature 

MECHANICAL DATA 

221 

120 V 
80 V 
7 V 

500 mA 
0.8 W 

3 W 
-65 to 200°C 

Dimensions in mm 

10/78 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max. 
max 

58 
220 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff current V CB= 90V 10 
(lE= 0) VcB=90V Tamb= 150°C 10 

lEBO Emitter cutoff current V EB = 5V 10 
(lc=O) 

VCE(sat) * Collector-emitter Ic= 150 rnA IB= 15 rnA 0.2 0.6 
saturation-voltage 

VBE(sat) * Base-emitter saturation Ic= 150 rnA IB= 15 rnA 1 1.3 
voltage 

hFE DC current gain for BSY 55 
Ic=O.l rnA VCE= 10V 20 50 
Ic= 1 rnA V CE= 10V 60 

* Ic= 10 rnA V CE= 10V 35 65 
* Ic= 150 rnA V CE= 10V 40 120 
* Ic= 500mA V CE= 10V 20 

for BSY 56 
Ic= 0.1 mA V CE = 10V 35 100 
Ic= 1 mA V CE= 10V 125 

* Ic= 10 mA VCE = 10V 75 180 
* Ic= 150 mA VCE= 10V 100 300 
* Ic= 500 mA VCE= 10V 35 

fT Transition frequency Ic= 50 mA VCE= 10V 
f = 50 MHz 100 

CeBo Collector-base IE=O V CB= 10V 
capacitance f = 1 MHz 10 

CEBO Emitter-base Ic=O V EB= 0.5V 
capacitance f = 1 MHz 23 

NF Noise figure Ic= 0.3 mA VCE = 10V 
Rg = 1.5 kn f=30Hz to 15kHz 6 

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

V 
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-
-

-
-
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pF 

dB 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

h fe Small signal current Ic= 1 rnA 
gain f = 1 kHz 

hie Input impedance Ic= 1 rnA 
f = 1 kHz 

h re Reverse voltage ratio Ic= 1 rnA 
f = 1 kHz 

hoe Output admittance Ic= 1 rnA 
f = 1 kHz 

DC normalized current gain 
(for BSY.55 only) 

V 32011' 

11111 111111 

1.6 
amb=l50~ ..... 

II 
00" ___ 
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..... V 2/ ..... ~ 

12 

v~ -2S"<: " V V / os 

I- f..-'"i-" 
10- NUl MALIZA ION 

hFE =lat IC=IS0mA 

o 
Ta~bij~l~fE=~1 

10 10' Ie (rnA) 
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1.6 

u 

0.8 

0.4 

o 

VCE = 10V 
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for BSY 56 60 250 -

VCE = 10V 
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for BSY 56 1.6 9 kn 
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for BSY 56. 3 10 pS 

DC normalized current gain 
(for BSY 56 only) 

G 320411 

11111 II 
T amb =15O-C 

'./r 
10, 
'/ ~ 

/ 2L [\\ 

./ V-25' \' 
""" ..... V 
." 

" NO MALIZA N - ~E=latlC=15OmA 

Tamb=25'C VCE .IOV 
~ I '111i 

10-1 10 10' Ie (rnA) 

~ 
! 

I 
" 
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SILICON PLANAR NPN 

ULTRA HIGH-SPEED SATURATED SWITCHES 

The 2N 709 and 2N 3010 are silicon planar epitaxial NPN transistors in Jedec TO-18 

metal case. 
They are designed for switching applications up to 50 mAo 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
V CES 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Total power dissipation at Tamb ,,;;; 25°C 

at T case ,,;;; 100°C 
Storage and junction temperature 

MECHANICAL DATA 

225 

2N 709 2N 3010 

15V 15V 
11 V 

6V 6V 
~ 

50mA 
0.3W 
0.5W 

-65 to 200°C 

Dimensions in mm 

7/76 



THERMAL DATA 

Rth i-case 
Rth i-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

200 
583 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff V CB= 5V 50 
current (IE = 0) V CB= 5V T amb = 125°C 5 
(for 2N 709 only) 

ICES Collector cutoff V CE= 5V 100 
current (V BE= 0) V CE= 5V T amb = 85°C 5 
(for 2N 3010 only) 

V(BR)CBO Collector-base Ic = 10llA 15 
breakdown voltage 
(IE =0) 

V (BR)CES Collector-emitter Ic = 10llA 11 
breakdown voltage 
(V BE= 0) 
(for 2N 3010 only) 

V CEO (sus) * Collector-emitter Ic = 10 mA 6 
sustaining voltage 
(lB = 0) 

V(BR)EBO Emitter-base IE = 10llA 4 
breakdown voltage 
(lc = 0) 

V CE(sat) * Collector--em itter for 2N 709 
satu ration voltage Ic =3 mA Is = 0.15mA 0_3 

for 2N 3010 
Ic = 1 mA Is = 0_1 mA 0.25 
Ic = 10mA Is = 1 mA 0_25 
Ic =30 mA Is = 3mA 0.38 
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°C/W 
°C/W 

Unit 

nA 
IlA 

nA 
IlA 

V 

V 

V 

V 

V 

V 
V 
V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

V BE (sat) * Base-emitter 
satu ration voltage for 2N 709 

Ie = 3 mA IB = 0.15 mA 0.7 0.85 V 
for 2N 3010 
Ie = 1 mA IB = 0.1 mA 0.68 0.85 V 
Ie = lOmA IB = 1 mA 0.75 0.95 V 
Ie = 30 mA IB =:=3 mA 1.3 V 

hFE * DC current gain for 2N 709 
Ie = 10 mA VeE =0.5V 20 120 -
Ie = 30 mA VeE = lV 15 -
le=10mA V eE = 0.5V 
Tamb = -55°C 10 -
for 2N 3010 
Ie = 1 mA VeE = OAV 15 -
Ie = 10 mA VeE= 0.4V 25 125 -
Ie = 30 mA VeE = lV 15 -

fT Transition frequency VeE= 4V f=lOOMHz 
Ie = 5 mA for 2N 709 600 MHz 
Ie = 10 mA for 2N 3010 600 MHz I 

I 

CEBO Emitter-base Ie =0 V EB = 0.5V 
capacitance f = 1 MHz 2 pF 

CeBo Collector-base IE =0 VeB = 5V 
capacitance f = 1 MHz 3 pF 

ts Storage time Ie = 5 mA Ver;= 3V 
IB1=-IB2=5mA 6 ns 

ton Turn-on time Ie = 10 mA Vee= 1V 
IB1= 2 mA 

for 2N 709 15 ns 
for 2N 3010 12 ns 

toff Turn-off time le=10mA Vee= 1V 
191=-IB2= 1 mA 

for 2N 709 15 ns 
for 2N 3010 12 ns 

* Pulsed: pulse duration = 300 MS, duty cycle = 1 % 
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SILICON PLANAR NPN 

AMPLIFIERS AND SWITCHES 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO 

VCER 
VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (R BE < 10.0) 
Emitter-base voltage (lc= 0) 
Collector current 
Total power dissipation at T amb < 25°C 

at T case < 25°C 
Storage and junction temperature 

MECHANICAL DATA 
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75 
50 

7 
1 

0.5 
1.8 

-65 to 200 

v 
V 
V 
A 
W 
W 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 

Rth I-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 97 
max 350 

ELECTRICAL CHARACTERISTICS (Tamb == 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff Vcs= 60V 10 
current (I E = 0) Vcs= 60V T amb = 150°C 10 

IESO Emitter cutoff V ES = 5V 
current (I C = 0) for 2N 718A 10 

for 2N 956 5 

V(SR)CSO Collector-base Ic = 100 IlA 75 
breakdown voltage 
(IE =0) 

V CER (sus) * Collector-emitter Ic = 10 mA 50 
sustaining voltage 
(R SE';;; 10.11) 

V(SR)ESO Emitter-base IE = 100 IlA 7 
breakdown voltage 
(lc == 0) 

V CE (sat) * Collector-emitter Ic = 150 mA Is = 15 mA 0.24 1.5 
saturation voltage 

V SE (sat) * Base-em itter Ic = 150 mA Is = 15 mA 1 1.3 
saturation voltage 

hFE DC current gain for 2N 718A 
Ic= 0.1 mA VCE = 10V 20 
Ic= 10 mA V CE = 10V 35 

* Ic= 150 mA VCE == 10V 40 120 
* Ic= 500 mA VCE= 10V 20 

Ic= 10 mA VCE= 10V 
T amb = -55°C 20 
for 2N 956 
Ic=O.Ol mA VCE = 10V 20 
Ic= 0.1 mA VCE= 10V 35 
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Unit 

nA 
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nA 
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V 

V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE DC current gain for 2N 956 
Ic= 10 mA 

* Ic= 150 mA 
* Ic= 500 mA 

Ic= 10mA 
Tamb= -55°C 

hfe Small signal current for 2N 718A 
gain Ic= 1 mA 

Ic= 5 mA 
for 2N 956 
Ic= 1 mA 
Ic= 5 mA 

fT Transition frequency Ic= 50 mA 
f = 20 MHz 

CEBD Emitter-base Ic=O 
capacitance f = 1 MHz 

CCBD Collector-base IE= 0 
capacitance f = 1 MHz 

NF Noise figure Ic= 300 IlA 
f = 1 kHz 

hib Input impedance f = 1 kHz 
Ic= 1 mA 
Ic= 5 mA 

hrb Reverse voltage ratio f = 1 kHz 
for 2N 718A 
Ic= 1 mA 
Ic= 5 mA 
for 2N 956 
Ic= 1 mA 
Ic =5 mA 

hOb Output admittance f= 1 kHz 
Ic= 1 mA 
Ic= 5 mA 

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

230 

VCE= 10V 
VCE = 10V 
VCE = 10V 
VCE = 10V 

VCE = 5V 
VCE = 10V 

VCE = 5V 
VCE= 10V 

VCE = 10V 

for 2N 718A 
for 2N 956 

VEB = 0.5V 

VCB = 10V 

VCE = 10V 

for 2N 718A 
for 2N 956 

VCB = 5V 
VCB = 10V 

VCB = 5V 
VCB = 10V 

VCB = 5V 
VCB= 10V 

VCB = 5V 
V CB = 10V 

Min. Typ. Max. Unit 

75 -
100 300 -
40 -

35 -

30 100 -
35 150 -

50 200 -
70 300 -

60 300 MHz 
70 300 MHz 

20 80 pF 

4 25 pF 

12 dB 
8 dB 

24 34 n 
4 8 11 

3x10-4 -
3xlO-4 -

5xlO-4 -
5xlO-4 -

0.1 0.5 IlS 
0.1 1 IlS 



2N914 
SILICON PLANAR NPN 

SATURATED LOGIC SWITCH AND VHF AMPLIFIER 

The 2N 914 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. 
It is primarily a universal switch but it is also an excellent high speed, high gain logic and 
memory driver at collector currents up to 500 mAo 

ABSOLUTE MAXIMUM RATINGS 

V CBO Collector-base voltage (IE = 0) 40 V 

VCER Collector-emitter voltage (RBE ~ 10 n) 20 V 
VCEO Collector-emitter voltage (I B ""' 0) 15 V 
V EBO Emitter-base voltage (Ic = 0) 5 V 

Ic Collector current 500 mA 
Ptot Total power dissipation at Tamb ~ 25°C 0.36 W 

at T case ~ 25°C 1.2 W 
at T case ~ 100°C 0.68 W 

T stg, T j Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 

,(sim. to TO-18) 

231 7/76 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff 
current (IE = 0) VCB = 20V 25 

VCB= 20V Tamb = 150°C 15 

IcEx Collector cutoff 
current (VBE= -0.25V) VCE= 20V Tamb = 125°C 10 

lEBO Emitter cutoff 
current (Ic = 0) VEB=4V 100 

V(BR)CBO Collector-base 
breakdown voltage Ic = 1 f.1A 40 
(IE =0) 

V CER (sus) * Collector-emitter 
sustaining voltage Ic = 10 mA 20 
(RBE ";; 10n) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = lOrnA 15 
(IB=O) 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V(SR)ESO Emitter-base 
breakdown voltage IE =10pA 
(Ie =0) 

VeE (sat) * Collector-emitter 
saturation voltage Ie = 20 rnA Is = 2mA 

Ie = 200 rnA Is = 20 rnA 

VSE(sat) * Base-emitter 
saturation voltage Ie = 10 rnA Is = 1 rnA 

hFE * DC current gain Ie = 10mA VeE = 1V 
Ie = 500 mA VeE = 5V 
Ie = 10mA VeE= 1V 
Tamb = -55Q C 

fT Transition frequency Ie = 20 mA VeE = 10V 
f = 100 MHz 

CESO Emitter-base 
capacitance Ie =0 VEs=0.5V 

f = 1 MHz 

Ceso Collector-base 
capacitance IE =0 Ves= 10V 

f = 1 MHz 

t. Storage time Ie = 20 mA Vee= 5V 
lSI = -ls2= 20 mA 

ton Turn-on time Ie = 200 mA Vee= 5V 
ISl= 40 mA 

toff Turn-off time Ie = 200 mA Vee= 5V 
ISl= 40 mA IS2= -20 mA 

* Pulsed: pulse duration = 300 J.lS. duty cycle = 1% 
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Min. Typ. Max. 

5 

0.2 0.25 
0.4 0.7 

0.7 0.74 0.8 

30 55 120 
10 17 

12 28 

300 370 

9 

4.5 6 

13 20 

25 40 

25 40 

Unit 

V 

V 
V 

V 

-
-

-

MHz 

pF 

pF 

ns 

ns 

ns 

II II 
" ii 

i 
~ 
" 
" I·' 

i 
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SILICON PLANAR NPN 

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

ABSOLUTE MAXIMUM RATINGS 

VCSO 
V CEO 
V ESO 

Ic 
Ptot 

Collector-base voltage (lE= 0) 
Collector-emitter voltage (ls= 0) 
Emitter-base voltage (lc= 0) 
Col·lector current 
Total power dissipation at Tamb = 25°C 

Tease = 25°C 
Storage and junction temperature 

MECHANICAL DATA 

9/78 236 

45 
45 

5 
30 

0.3 
0.6 

-55 to 200 

v 
V 
V 

rnA 
W 
W 

°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

292 
583 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff 
current (I E = 0) 

Vcs=45V 10 

ICES Collector cutoff V CE= 45V 10 
current (V SE= 0) V CE= 45V Tamb=150°C 10 

ICED Collector cutoff 
current (ls= 0) 

V CE= 5V 2 

IESO Emitter cutoff current 
(lc= 0) 

V ES= 5V 10 

V CEO (sus) * Collector-emitter Ic= 10 mA 45 
sustaining voltage 
(ls= 0) 

V(SR)ESO Emitter-base IE= 10 nA 5 
breakdown voltage 
(lc= 0) 

VCE(sat)* Collector-emitter Ic= 10 mA Is= 0.5 mA 1 
sustaining voltage 

VSE* Base-emitter voltage Ic= 10 mA Is=0.5 mA 0.6 1 

hFE* DC current gain Ic= 10 J.lA VCE = 5V 100 300 
Ic= 0.5 mA V CE= 5V 150 
Ic= 10 mA VCE= 5V 600 
Ic= 10J.lA V CE= 5V 
Tamb= -55°C 20 

hfe Small signal current Ic= 1 mA V CE= 5V 
gain f= 1 kHz 150 600 

fT Transition frequency Ic=0.5mA V CE= 5V 
f = 30 MHz 30 

CCBO Collector-base IE=O V CB= 5V 
capacitance f = 1 MHz 8 

NF Noise figure Ic= 10 J.lA V CE= 5V 
f = 1 kHz Rg = 10 kn 3 

hib Input impedance 25 32 

hob Output admittance Ic= 1 mA VCB= 5V 
1 f = 1 kHz 

hrb Reverse voltage ratio 6x1Q-4 

* Pulsed: pulse duration = 300 J.ls, duty cycle = 1 %. 
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SILICON PLANAR NPN 

SWITCHES AND UNIVERSAL AMPLIFIERS 

The 2N 1613 and 2N 1711 are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are designed for use in high performance amplifier. oscillator and switching 
circuits. 
The 2N 1711 is also used to advantage in amplifiers where low noise is an important factor. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 75 V 
VCER Collector-emitter voltage (R BE ';;; 10 n) 50 V 
VEBO Emitter-base voltage (lc = 0) 7 V 
Ic Collector current 500 mA 
Ptot Total power dissipation at Tamb .;;; 25°C 0.8 W 

at T case .;;; 25°C 3 W 
at T case .;;; 100°C 1.7 W 

T stg. Tj Storage and junction- temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

21 1613 
211711 

max 
max 

58.3 
219 

°C/W 
°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E = 0) VCB = 60V 0.3 10 nA 

VCB = 60V Tamb = 150"C 0.4 10 }J.A 

lEBO Em itter cutoff cu rrent VEB = 5V 
(Ic = 0) for 2N 1613 0.05 10 nA 

for 2N 1711 0.05 5 nA 

V(BR) CBO Collector-base 
breakdown voltage Ic =0.1 mA 75 V 

VCER (sus) * Collector-emitter 
sustaining voltage Ic = 10 mA 50 V 
(R BE .;; 10n) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 0.1 mA 7 V 
(lc= 0) 

VCE (sat) * Collector-emitter 
saturation voltage Ic = 150 mA IB = 15mA 

for 2N 1613 0.6 1.5 V 
for 2N 1711 0.5 1.5 V 

VBE(sat) * Base-emitter 
saturation voltage Ic = 150mA IB = 15mA 0.95 1.3 V 

hFE DC current gain for 2N 1613 
Ic = 0.01 mA VcE =10V 35 -
Ic = 0.1 mA VCE = 10V 20 50 -

* Ic = 10 mA VCE = 10V 35 80 -

* Ic = 150 mA VCE = 10V 40 80 120 -

* Ic = 500 mA VCE = 10V 20 55 -
* Ic = 10 mA VCE = 10V 

Tamb = 55°C 20 35 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain for 2N 1711 
Ic = 0.01 mA VCE = 10V 20 60 -
Ic = 0.1 mA VCE = 10V 35 80 -

* Ic = 10mA VCE = 10V 75 130 -
* Ic= 150mA VCE = 10V 100 130 300 -
* Ic = 500 mA VCE = 10V 40 75 -
* Ic = 10mA VCE = 10V 

Tamb = -55°C 35 65 -

hfe Small signal 
current gain for 2N 1613 

Ic = 1 mA VCE = 5V 
f = 1 kHz 30 55 100 -
Ic =5mA VCE = 10V 
f = 1 kHz 35 70 150 -
for 2N 1711 
Ic = 1 mA VCE =5V 
f = 1 kHz 50 115 200 -

Ic =5 mA VCE = 10V 
f = 1 kHz 70 135 300 -

fT Transition frequency Ic = 50 mA VCE = 10V 
f = 20 MHz 

for 2N 1613 60 80 MHz 
for 2N 1711 70 100 MHz 

CEBO Emitter-base 
capacitance Ic =0 VEB = 0.5V 

f = 1 MHz 50 80 pF 

CCBO Collector-base 
capacitance IE = 0 VCB = 10V 

f = 1 MHz 18 25 pF 

NF Noise figure Ic = 0.3 mA VCE = 10V 
Rg =510n f = 1 kHz 

for 2N 1613 6 12 dB 
for 2N 1711 3.5 8 dB 

hib Input impedance Ic = 1 mA VCB = 5V 
f = 1 kHz 24 27 34 n 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

h ib Input impedance Ie = 5 mA VeB = 10V 
f = 1 kHz 

h rb Reverse voltage ratio Ie = 1 mA VeB = 5V 
f = 1 kHz 

for 2N 1613 
for 2N 1711 

Ie = 5 mA VCB = 10V 
f = 1 kHz 

for 2N 1613 
for2N1711 

hOb Output admittance Ie = 1 mA VeB = 5V 
f = 1 kHz 
Ie = 5 mA VCB = 5V 
f = 1 kHz 

hie Input impedance Ie = 1 mA VeE = 5V 
f = 1 kHz 

for 2N 1613 
for 2N 1711 

h re Reverse voltage ratio Ic = 1 mA VeE = 5V 
f = 1 kHz 

for 2N 1613 
for2N1711 

hoe Output admittance Ie = 1 mA VeE = 5V 
f = 1 kHz 

for 2N 1613 
for 2N 1711 

* Pulsed: pulse duration = 300 /JS, duty cycle = 1% 
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2N •.......• ~B13··· 
,2M 111J 

Min. Typ. Max. Unit 

4 6.3 8 n 

O.7xl0' 3xl0" -

1.2xl0' 5xl0" -

0.8xl0·' 3xlO" -
1.2xl0' 5xl0" -

0.1 0.16 0.5 J.1S 

0.1 0.19 1 J.1S 

2.2 kn 
4.4 kn 

3.6xl0-4 -
7.3xl0-4 -

12.5 J.1S 
23.8 J.1S 



SILICON PLANAR NPN 

GENERAL PURPOSE HIGH-VOLTAGE TYPE 

The2N 1893 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, designed 
for use in high-performance amplifier, oscillator and switching circuits. 
It provides greater voltage swings in oscillator and amplifier circuits and more protection in 
inductive switching circuits due to its 120V collector-to-base voltage rating. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 120 V 

VCER Collector-emitter voltage (RBE ~ 10 n.) 100 V 
V CEO Collector-emitter voltage (I B = 0) 80 V 
V EBO Emitter-base voltage (Ic = 0) 7 V 

Ic Collector current 0.5 A 
Ptot Total power dissipation at Tamb ~ 25°C 0.8 W 

at T case ~ 25°C 3 W 
at T case ~ 100°C 1.7 W 

T st9' Tj Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 58 
max 219 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff 
current (IE = 0) Vcs= 90V 0.3 10 

Vcs= 90V Tamb= 150°C 1.5 15 

IESO Emitter cutoff 
current (lc = 0) VES = 5V 10 

V(SR)CSO Collector-base 
breakdown voltage Ic = 100 p.A 120 
(IE = 0) 

V CER (sus) * Collector-emitter 
sustaining voltage Ic = 10 mA 100 
(RSE ,,;; 10 n) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = 10 mA 80 
(Is = 0) 

V(SR)ESO Emitter-base 
breakdown voltage IE = 100J.lA 7 
(lc = 0) 

VCE(sat) * Collector-emitter 
saturation voltage Ic = 50 mA Is= 5mA 1.2 

Ic=150mA Is= 15 mA 5 

VSE (sat) * Base-emitter 
saturation voltage Ic = 50mA Is= 5mA 0.82 0.9 

Ic = 150 mA Is= 15 mA 0.96 1.3 

hFE DC current gain Ic = 0.1 mA VCE= 10V 20 50 
* Ic = 10mA V CE= 10V 35 80 
* Ic=150mA V CE= 10V 40 80 120 
* Ic = 10mA VCE = 10V 

Tamb = -55°C 20 40 
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°C/W 
°C/W 

Unit 

nA 
p.A 

nA 

V 

V 

V 

V 

V 
V 

V 
V 

-
-
-

-



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

h fe Small signal current 
gain Ic = 1 mA 

f = 1 kHz 
Ic =5mA 
f = 1 kHz 

fT Transition frequency Ic = 50mA 
f = 20 MHz 

CEBD Emitter-base 
capacitance Ic =0 

f = 1 MHz 

CCBD Collector-base 
capacitance IE =0 

f = 1 MHz 

h ib Input impedance Ic = 1 mA 
f = 1 kHz 
Ic = 5mA 
f = 1 kHz 

h rb Reverse voltage ratio Ic = 1 mA 
f = 1 kHz 
Ic = 5 mA 
f = 1 kHz 

hOb Output admittance Ic = 1 mA 
f = 1 kHz 
Ic = 5 mA 
f = 1 kHz 

hie Input impedance Ic = 1 mA 
f = 1 kHz 

h re Reverse voltage ratio Ic = 1 mA 
f = 1 kHz 

hoe Output admittance Ic = 1 mA 
f = 1 kHz 

* Pulsed: pulse duration = 300 JJS. duty cycle = 1% 
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VCE = 5V 

V CE = 10V 

VCE= 10V 

VEB= 0.5V 

V CB = 10V 

VCB = 5V 

VCB = 10V 

V CB= 5V 

VCB = 10V 

VCB= 5V 

VCB= 10V 

VCE= 5V 

VCE= 5V 

VCE = 5V 

Min. Typ. Max. Unit 

30 70 100 -

45 85 -

50 70 MHz 

55 85 pF 

13 15 pF 

20 27 30 n 

4 6.4 8 n 

0.5xlO·4 1.25x10·4 -

0.6x10-4 1.5x10 4 -

0.12 0.5 JJS 

0.14 0.5 JJS 

2.8 kn 

3.5x10"4 -

11 JJS 



SILICON PLANAR NPN 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Total power dissipation at Tamb :;;;; 25°C 

for 2N 2218 and 2N 2219 
for 2N 2221 and 2N 2222 
at T case :;;;; 25°C 
for 2N 2218 and 2N 2219 
for 2N 2221 and 2N 2222 

Storage temperatu re 
Junction temperature 

MECHANICAL DATA 
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60 V 
30 V 

5 V 
0.8 A 

0.8 W 
0.5 W 

3 W 
1.8 W 

-65 to 200 OC 
175 OC 

Dimensions in mm 

7176 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N 2218 
2N 2219 

max 50 °C/W 
max 187_5 °C/W 

2N 2221 
2N 2222 

83.3 °C/W 
300 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions 

ICBO Collector cutoff V CB= 50V 
current (I E= 0) V CB = 50V Tamb= 150°C 

lEBO Emitter cutoff current 
(lc= 0) 

V EB= 3V 

V(BR)CBO Collector-base 
breakdown voltage 

Ic= 10 f.1A 

(I E= 0) 

V(BR)CEO Collector-emitter Ic= 10 rnA 
breakdown voltage 
(lB= 0) 

V(BR)EBO Emitter-base 
breakdown voltage 

IE= 10 f.1A 

(lc= 0) 

VCE(sat) * Collector-emitter Ic= 150 rnA IB= 15 rnA 
saturation voltage Ic= 500 rnA IB= 50 rnA 

VBE(sat) * Base-emitter saturation 
voltage 

Ic= 150 rnA IB= 15 rnA 
Ic= 500 rnA IB= 50 rnA 

hFE DC current gain for 2N 2218 and 2N 2221 
Ic=0.1mA VcE=10V 
Ic= 1 rnA VCE = 10V 
Ic= 10 rnA V CE= 10V 

* Ic= 150 rnA V CE= 10V 
* Ic= 500 rnA V CE= 10V 
* Ic= 150 rnA VCE= 1V 

for 2N 2219 and 2N 2222 
Ic= 0.1 rnA V CE= 10V 
Ic= 1 rnA VCE= 10V 
le= 10 rnA V CE= 10V 

* Ic= 150 rnA V CE= 10V 
* le= 500 rnA V eE= 10V 
* Ic= 150 rnA V CE= 1V 

fT Transition frequency Ic= 20 rnA V CE= 20V 
f=100MHz 

CCBO Collector-base IE=O VCB = 10V 
capacitance f = 100 kHz 

Re(hie) Real part of input Ic= 20mA VCE= 20V 
impedance f = 300 MHz 

* Pulsed: pulse duration = 300 f.1s, duty cycle = 1% 
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Min. Typ. Max. Unit 

10 nA 
10 f.1A 

10 nA 

60 V 

30 V 

5 V 

0.4 V 
1.6 V 

1.3 V 
2.6 V 

20 -
25 -
35 -
40 120 -
20 -
20 -

35 -
50 -
75 -
100 300 -
30 -
50 -

250 MHz 

8 pF 

60 n 



SILICON PLANAR NPN 

HIGH-SPEED SWITCHES 

2N 2218 A 
2N 2219 A 
2N 2221 A 
2N 2222A 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (I E= 0) 75 V 
VCEO Collector-emitter voltage (lB= 0) 40 V 
V EBO Emitter-base voltage (Ic= 0) 6 V 

Ic Collector current 0.8 A 
Ptot Total power dissipation at Tamb "25°C 

for 2N 2218A and 2N 2219A 0.8 W 
for 2N 2221 A and 2N 2222A 0.5 W 
at Tease" 25°C 
for 2N 2218A and 2N 2219A 3 W 
for 2N 2221 A and 2N 2222A 1.8 W 

Tstg Storage temperature -65 to 200 DC 
rj Junction temperature 175 DC 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2N 2218A 
2N 2219A 

50 °C/W 
187.5 °C/W 

2N 2221A 
2N 2222A 

83.3 °C/W 
300 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ_ Max. Unit 

ICBo Collector cutoff 
current (I E = 0) VCB =60V 10 nA 

VCB =60V Tamb = 150°C 10 pA 

ICEX Collector cutoff 
current (VBE = -3V) VCE =60V 10 nA 

lEBO Emitter cutoff 
current (lc = 0) VEB =3V 10 nA 

IBEX Base cutoff current VCE =60V 20 nA 
(VBE = -3V) 

V(BR)CBO Collector-base 
breakdown voltage Ic = 10 pA 75 V 
(IE =0) 

V(BR)CEO Collector-emitter 
breakdown voltage Ic = 10 mA 40 V 
(lB = 0) 

V(BR)EBO Emitter-base 
breakdown voltage IE =10pA 6 V 
(lc = 0) 

VCE(sat) * Collector-em itter 
satu ration voltage Ic = 150 mA IB = 15 mA 0.3 V 

Ic = 500 mA IB = 50 mA 1 V 

VBE(sat) * Base-emitter 
saturation voltage Ic = 150 mA IB=15mA 0.6 1.2 V 

Ic = 500 mA IB =50mA 2 V 

hFE DC current gain for 2N 2218A and 2N 2221A 
Ic = 0.1 mA VCE = 10V 20 -
Ic = 1mAVCE =10V 25 -

* Ic = 10 mA VCE = 10V 35 -
* Ic=150mA VcE =10V 40 120 -
* Ic = 500 mA VCE = 10V 25 -
* Ic = 150mA VCE = lV 20 -
* Ic = 10 mA VCE = 10V 

Tamb = -55°C 15 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC cu rrent ga i n for 2N 2219A and 2N 2222A 
Ic= O.lmA VcE =10V 35 -
Ic = 1 mA VCE = 10V 50 -

* Ic = 10 mA VCE = lOV 75 -
* Ic = 150 mA VCE = 10V 100 300 -
* Ic = 500 mA VCE = 10V 40 -

* Ic = 150 mA VCE = lV 50 -
* Ic = 10 mA VCE = 10V 

Tamb = -55DC 35 -
hfe Small signal 

current gain Ic = 1 mA VCE = 10V 
f = 1 kHz 
for 2N 2218A and 2N 2221A 30 150 -
for 2N 2219A and 2N 2222A 50 300 -'-

Ic=10mA VCE = 10V 
f = 1kHz 
for 2N 2218A and 2N 2221A 50 300 -
for 2N 2219A and 2N 2222A 75 375 -

fT Transition frequency Ic = 20 mA VCE = 20V 
f = 100 MHz 
for 2N 2218A and 2N 2221A 250 MHz I 

for 2N 2219A and 2N 2222A 300 MHz I 

CEBO Em itter-base 
capacitance Ic = 0 VEB = 0.5V 

f = 100 kHz 25 pF 

CCBO Collector-base 
capacitance IE =0 VCB = 10V 

f = 100 kHz 8 pF 

Re(hie) Real part of input 
impedance Ic = 20 mA VCE = 20V 

f = 300 MHz 60 .11 

NF Noise figure Ic = 100 I-IA VCE = OV 
Rg = 1 kl1 f = 1 kHz 4 dB 

hie ** Input impedance Ic = 1 mA VCE = 10V 
for 2N 2218A and 2N 2221A 1 3.5 .11 

for 2N 2219A and 2N 2222A 2 8 .11 

Ic=10mA VCE = 10V 
for 2N 2218A and 2N 2221A 0.2 1 .11 

for 2N 2219A and 2N 2222A 0.25 1.25 .11 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hre ** Reverse voltage ratio Ie = 1 mA VeE = 10V 
for 2N 2218A and 2N 2221A 
for 2N 2219A and 2N 2222A 
le=10mA VeE = 10V 
for 2N 221aA and 2N 2221A 
for 2N 2219A and 2N 2222A 

hoe ** Output admittance Ie = 1 mA VeE = 10V 
for 2N 2218A and 2N 2221A 
for 2N 2219A and 2N 2222A 
le=10mA VeE = 10V 
for 2N 2218A and 2N 2221A 
for 2N 2219A and 2N 2222A 

td Delay time Ie = 150mA Vee =30V 
lSI = 15 mA VSE = -0.5V 

tr Rise time Ie = 150mA Vee =30V 
lSI = 15 mA VSE = -0.5V 

ts Storage time Ie = 150 mA Vee = 30V 
lSI = -ls2 = 15 mA 

tf Fall time Ie = 150 mA Vee = 30V 
lSI = -ls2 = 15 mA 

rbb'Cbc Feedback time 
constant Ie =20mA VeE = 20V 

f = 31.a MHz 

* Pulsed: pulse duration = 300 /ls, duty cycle = 1% 
** f = 1 kHz 
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Min. Typ. Max. Unit 

5xlO-4 -
ax 10-4 -

2.5xlO-4 -
4xl0-4 -

3 15 /lS 
5 35 /lS 

10 100 /lS 
25 200 /lS 

10 ns 

25 ns 

225 ns 

60 ns 

150 ps 



SILICON PLANAR NPN 

HIGH-FREQUENCY SATURATED SWITCH 

The 2N 2369 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed specifically for high-speed saturated switching applications at current levels from 
100!1A to 100 mAo 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCES 
VCEO 
VEBO 

ICM 

Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (Ic = 0) 
Collector peak current (t = 10 J.1s) 
Total power dissipation at Tamb ';;; 25°C 

at T case .;;; 25°C 
at T case .;;; 100°C 

Storage and junction temperature 

MECHANICAL DATA 
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40 V 
40 V 
15 V 

4.5 V 
0.5 A 

0.36 W 
1.2 W 

0.68 W 
-65 to 200 "C 

Dimensions in mm 

7/76 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff VCB = 20V 0.4 
current (I E = 0) VCB = 20V Tamb = 150°C 30 

V(BR)CBO Coil ector-base Ic = 10f.1.A 40 
breakdown voltage 
(IE = 0) 

V(BR)CES Collector-emitter Ic = 10 f.1.A 40 
breakdown voltage 
(VBE = 0) 

V CEO (sus) * Collector-emitter Ic = 10mA 15 
sustaining voltage 
(I B = 0) 

V(BR)EBO Emitter-base 
breakdown voltage 

IE = 10 f.1.A 4.5 

(lc = 0) 

V CE(sat) * Collector-emitter Ic=10mA IB = 1 mA 0.2 0.25 
saturation voltage 

VBE(Sat) * Base-emitter Ic = 10 mA IB = 1 mA 0.7 0.75 0.85 
saturation voltage 

hFE * DC current gain Ic = 10mAVcE =lV 40 120 
Ic=100mAVcE=2V 20 
Ic= 10mAVcE =lV 
Tamb = -55°C 20 

fT Transition frequency Ic = 10 mA VCE = 10V 
f= 100MHz 500 650 

CCBO Collector-base IE = 0 VCB = 5V 
capacitance f = 1 MHz 2.5 4 

ts Storage time Ic=10mA Vcc =10V 
IB1 = -IB2 = 10mA 6 13 

ton Turn-on time Ic = 10 mA Vcc = 3V 
IB1 = 3 mA 9 12 

toff Turn-off time Ic = 10 mA Vcc = 3V 
IB1 = 3 mA IB2 = - 1.5mA 13 18 

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

252 

Unit 

f.1.A 
f.1.A 

V 

V 

V 

V 

V 

V 

-
-

-

MHz 

pF 

ns 

ns 

ns 



SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

VEBO 

Ic 
ICM 

Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector current (10 Jls pulse) 
Total power dissipation at Tamb ";; 25°C 

at T case .,;; 25°C 
at T case .,;; 100°C 

Storage and junction temperature 

MECHANICAL .DATA 

253 

40 
40 
15 

4.5 
0.2 
0.5 

0.36 
1.2 

0.68 
-65 to 200 

v 
V 
V 
V 
A 
A 
W 
W 
W 
°C 

Dimensions in mm 

(sim: to TO-18) 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

IC60 Collector cutoff 
current (IE = 0) VC6 = 20V Tamb = 150°C 30 

ICES Collector cutoff 
current (V6E = 0) VCE = 20V 0.4 

V(6R)C60 Collector-base 
breakdo\Nn voltage Ic = 10J.l.A 40 
(IE =0) 

V(6R)CES Co II ector-em itter 
breakdown voltage Ic =10J.l.A 40 
(V6E = 0) 

VCEO (sus) * Collector-emitter 
sustaining voltage Ic=10mA 15 
(16 = 0) 

V(6R)E60 Emitter-base 
breakdown voltage IE = 10 J.l.A 4.5 
(lc = 0) 

VCE(sat) * Collector-emitter 
saturation voltage Ic = 10 mA 16 = 1 mA 0.14 0.2 

Ic = 30mA 16 = 3mA 0.17 0_25 
Ic=100mA 16=10mA 0.28 0.5 
Ic = 10mA 16 = 1 mA 
Tamb = 125°C 0_19 0.3 

V6E (sat) * Base-emitter 
saturation voltage Ic = 10mA 16 = 1 mA 0_7 0.8 0.85 

Ic = 30mA 16 = 3mA 0.9 1.15 
Ic=100mA 16 = 10 mA 1.1 1.6 
Ic = 10mA 16 = 1 mA 
T amb = -55 to 125°C 0.59 1.02 

hFE * DC current gain Ic = 10 mA VCE = 0.35V 40 63 120 
Ic = 10mA VCE = lV 40 66 120 
Ic = 30 mA VCE = O.4V 30 71 
Ic = 100mA VCE = 1V 20 
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°C/W 
°C/W 

Unit 

J.l.A 

J.l.A 

V 

V 

V 

V 

V 
V 
V 

V 

V 
V 
V 

V 

-
-
-
-



2N2369A 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE* DC current gain Ic = lOrnA VCE = 0.35V 
Tamb = -55°C 20 50 -

fT Transition frequency Ic = 10 rnA VCE = lOV 
f = 100 MHz 500 675 MHz 

CCBO Collector- base 
capacitance IE = 0 VCB = 5V 

f = 1 MHz 2.3 4 pF 

t5 Storage time Ie = lOrnA Vcc = 10V 
IBI = -IB2 = 10 rnA 6 13 ns 

ton Turn-on time Ic=10mA Vec = 3V 
IBI = 3 rnA 9 12 ns 

toff Turn-off time Ic = 10mA Vcc = 3V 
IBI = 3 rnA IB2=-1.5mA 13 18 ns 

* Pulsed: pulse duration = 300 /1S, duty cycle = 1% 
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SILICON PLANAR NPN 

LOW-LEVEL, LOW-NOISE AMPLIFIERS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 
Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb ';; 25°C 

at T case .;; 25°C 
at T case .;; 1 DO°C 

Storage and junction temperature 

MECHANICAL DATA 
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60 
60 

6 
50 

0.36 
1.2 

0.68 
-65 to 200 

v 
V 
V 

mA 
W 
W 
W 
°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff 
current (I E = 0) VCB =45V 0.1 10 

VCB =45V Tamb = 150°C 0.2 10 

ICEO Collector cutoff 
current (lB = 0) VCE = 5V 0.1 

lEBO Emitter cutoff 
current (lc = 0) VEB = 5V 0.1 10 

V(BR)CBO Collector-base 
breakdown voltage Ic = 10J1A 60 
(IE = 0) 

VCEO (sus) * Collector-emitter 
sustaining voltage 
(lB = 0) 

Ic=10mA 60 

V(BR)EBO Emitter-base 
breakdown voltage IE = 10 J1A 6 
(Ic =0) 

VCE(sat) Collector-emitter 
saturation voltage Ic = 1 rnA IB =0.1 rnA 0.2 0.35 

VBE Base-emitter voltage Ic = 100 J1A VCE = 5V 0.5 0.57 0.7 

hFE DC current gain for 2N 2483 
Ic = 10 J1A VCE = 5V 40 80 120 
Ic = 100 J1A VCE = 5V 75 140 
Ic = 500 J1A VCE =5V 100 200 
Ic = 1 rnA VCE = 5V 175 230 

* Ic = 10 rnA VCE = 5V 280 500 
Ic = 10t-tA VCE = 5V 
Tamb = -55°C 10 
for 2N 2484 
Ic = 1 J1A VCE = 5V 30 200 
Ic = 10 J1A VCE = 5V 100 290 500 
Ic = 100 J1A VCE = 5V 175 375 
Ic = 500 J1A VCE = 5V 200 430 
Ic = 1 rnA VeE = 5V 250 450 

* Ic = 10 rnA VCE = 5V 430 800 
Ic = 10 J1A VCE = 5V 
Tamb = -55°C 20 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hfe Small signal Ic = 1 rnA VCE = 5V 
current gain f = 1 kHz 

for 2N 2483 80 280 450 -
for 2N 2484 150 400 900 -

fT Transition frequency for 2N 2483 
Ic = 50MA VCE = 5V 
f = 5 MHz 12 20 MHz 
Ic = 500MA VCE = 5V 
f = 30MHz 60 69 MHz 
for 2N 2484 
Ic = 50MA VCE = 5V 
f = 5 MHz 15 20 MHz 
Ic = 500MA VCE = 5V 
f = 30 MHz 60 78 MHz 

CEBO Emitter-base 
capacitance Ic = 0 VEB = 0.5V 

f = 1 MHz 3.5 6 pF 

CCBO Collector-base 
capacitance IE = 0 VCB = 5V 

f = 1 MHz 3.5 6 pF 

NF Noise figure Ic = 10MA VCE = 5V 
R = 9 10 kn 
f = 100 Hz 

for 2N 2483 4 15 dB 
for 2N 2484 4 10 dB 

f= 1 kHz 
for 2N 2483 1.9 4 dB 
for 2N 2484 1.8 3 dB 

f=10kHz 
for 2N 2483 0.7 3 dB 
for 2N 2484 0.6 2 dB 

f = 10 to 10000 Hz 
for 2N 2483 1.9 4 dB 
for 2N 2484 1.8 3 dB 

hie ** Input impedance Ic = 1 mA VCE = 5V 
for 2N 2483 1.5 7.5 13 kn 
for 2N 2484 3.5 15 24 kn 

h re ** Reverse voltage ratio Ic = 1 mA VCE = 5V 
for 2N 2483 3xlO-4 8xlo-4 -

for 2N 2484 4.25xl0-4 8xl0·4 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hoe ** Output admittance Ie == 1 mA VeE = 5V 
for 2N 2483 
for 2N 2484 

h'b ** Input impedance Ie == 1 mA VeB = 5V 

* Pulsed: pulse duration = 300 J.ls, duty cycle = 1% 
** f = 1 kHz 

Min. Typ. 
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SILICON PLANAR PNP 

HIGH-SPEED SATURATED SWITCHES 

The 2N 2894, 2N 3012 and 2N 3209 are silicon planar epitaxial PNP transistors in Jedec 
TO-18 metal case, intended for high speed, low saturation switching applications up to 
100 mAo 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

V EBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Total power dissipation at T amb .;;;; 25°C 

at T case .;;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

263 

2N 2894 
2N 3012 2N 3209 

-12 V -20 V 
-12 V -20 V 
-12 V -20 V 
--4V -

-200 mA 
0.36W 
1.2W 

-65 to 200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case. 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff VCB=-6V T amb = 125°C -10 
current (lE= 0) 
(for 2N 2894 only) 

ICEs Collector cutoff for 2N 2894 
current (VBE= 0) VCE=-6V -80 

for 2N 3012 
VCE= -6V -80 
VCE= -6V T amb= 85°C -5 
for 2N 3209 
VCE = -10V -80 
VCE= -10V Tamb = 125°C -10 

V(BR)CBO Collector-base Ic= -10 p.A 
breakdown voltage for 2N 2894 and 2N 3012 -12 
(lE=O) for 2N 3209 -20 

V(BR)CES Collector-emitter Ic=-10p.A 
breakdown voltage for 2N 2894 and 2N 3012 -12 
(VBE=O) for 2N 3209 -20 

V CEO(sus) * Collector-emitter Ic= -10 mA 
sustaining voltage for 2N 2894 and 2N 3012 -12 
(lB= 0) for 2N 3209 -20 

V(BR)EBO Emitter-base IE= -100 p.A -4 
breakdown voltage 
(lc= 0) 

V CE(sat) * Collector-em itter for 2N 2894 and 2N 3012 
saturation voltage Ic= -10 mA IB= -1 mA -0.15 

Ic= -30 mA IB= -3 mA -0.2 
Ic= -100 mA IB= -10 mA -0.5 
for 2N 3209 
Ic= -10 mA IB= -1 mA -0.15 
Ic= -30 mA IB= -3 mA -0.2 
Ic= -100 mA IB= -10 mA -0.6 
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p.A 

nA 

nA 
p.A 

nA 
p.A 

V 
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V 
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V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V CE(sat) * Collector-em itter for 2N 3012 only 
saturation voltage Ic= -30 mA IB= -3 mA 

Tamb= 85°C 

VBE(Sat) * Base-emitter Ic= -10 mA IB= -1 mA 
saturation voltage Ic=-30 mA IB=-3 mA 

Ic= -100 mA IB= -10 mA 

hFE * DC current gain Ic= -10 mA VCE=-0.3V 
for 2N 2894 
for 2N 3012 and 2N 3209 
Ic= -30 mA VCE= -0.5V 
for 2N 2894 
for 2N 3012 and 2N 3209 
Ic= -100 mA VCE= -1 V 
for 2N 2894 
for 2N 3012 
for 2N 3209 
Ic=-30 mA VCE=-0.5V 
Tamb= -55°C 
for 2N 2894 
for 2N 3209 

fT Transition frequency Ic= -30 mA VCE= -10V 
f = 100 MHz 

CEBO Emitter-base Ic= 0 VEB=-0.5V 
capacitance f = 1 MHz 

CCBO Collector-base IE=O VCB = -5V 
capacitance f = 1 MHz 

for 2N 2894 and 2N 3012 
for 2N 3209 

ton Turn-on time Ic= -30 mA Vcc=-2V 
IB1 =-1.5mA 

toff Turn-off time Ic= -30 mA Vcc= -2V 
IBI = -IB2= -1.5 mA 
for 2N 2894 and 2N 3209 
for 2N 3012 

* Pulsed: pulse duration = 300 J1.s, duty cycle = 1 % 
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Min. Typ. Max. Unit 

-0.4 V 

-0.78 -0.98 V 
-0.85 -1.2 V 

-1.7 V 
I" 

I: 
30 -
25 -

1 

40 150 -
30 120 -

25 -
20 -
15 -

17 -
12 -

400 MHz 

6 pF 

6 pF 
5 pF 

60 ns 

90 ns 
75 ns 



SILICON PLANAR PNP 

GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (I E = 0) -60 V 
VCEO Collector-emitter voltage (I B = 0) -40 V 
VEBO Emitter-base voltage (lc = 0) -5 V 
Ic Collector current -600 mA 
Ptot Total power dissipation at Tamb .,;; 25°C 

for 2N 2904 and 2N 2905 0.6 W 
for 2N 2906 and 2N 2907 0.4 W 

at T case .,;; 25°C 
for 2N 2904 and 2N 2905 3 W 
for 2N 2906 and 2N 2907 1.8 W 

Tstg , Tj Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N2904 
212905 
21.2906 
21 2907 

2N 2904 
2N 2905 

max 58.3 °C/W 
max 292 °C/W 

2N 2906 
2N 2907 

97.3 °C/W 
437.5 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current (IE = 0) Vcs = -50V -20 nA 

Vcs = -50V Tamb = 150°C -20 J.1A 

IcEX Collector cutoff 
current (VSE = 0.5V) VCE = -30V -50 nA 

ISEX Base cutoff current VCE = -30V -50 nA 
(VSE = 0.5V) 

V(SR)CSO Collector-base 
breakdown voltage Ic =-10J.1A -60 V 
(IE = 0) 

VCEO(SUS) * Collector-emitter 
sustaining voltage Ic = -10 mA -40 V 
(Is = 0) 

V(SR)ESO Emitter-base 
breakdown voltage IE =-10J.1A -5 V 
(Ic = 0) 

VCE(sat) * Collector-em itter 
saturation voltage Ic = -150 mA Is=-15mA -0.4 V 

Ic = -500 mA Is= -50 mA -1.6 V 

VSE(sat) * Base-em itter 
saturation voltage Ic = -150 mA Is= -16 mA -1.3 V 

Ic = -500 mA Is= -50 mA -2.6 V 

hFE DC current gain for 2N 2904 and 2N 2906 
Ic= -O.lmA VCE=-10V 20 -
Ic = -1 mA V CE= -10V 25 -
Ic=-10mA V cE=-10V 35 -

* Ic =-150 mA VCE=-10V 40 120 -
* Ic = -500 mA VCE=-10V 20 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain for 2N 2905 and 2N 2907 
Ie = -0.1 mA VeE=-10V 35 -
Ie =-1 mA VeE= -10V 50 -
Ie =-10 mA VeE= -10V 75 -

* Ie = -150 mA VeE= -10V 100 300 -
* Ie = -500 mA VeE= -10V 30 -

fT Transition frequency Ie = -50 mA V eE= -20V 
f = 100 MHz 200 MHz 

CEBO Emitter-base 
capacitance le=O V EB = -2V 

f = 100 kHz 30 pF 

CeBo Collector-base 
capacitance IE = 0 V eB= -10V 

f =100kHz 8 pF 

td Delay time Ie = -150 mA Vee= -30V 
IBI = -15 mA 10 ns 

t, Rise time Ie = -150 mA Vee=-30V 
IBI = -15 mA 40 ns 

ts Storage time Ie = -150 mA Vee= -6V 
IBI = -IB2 = -15 mA 80 ns 

t f Fall time Ie = -150 mA Vee= -6V 
IBI = -IB2 = -15 mA 30 ns 

*Pulsed: pulse duration = 300 Ils, duty cycle = 1% 
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SILICON PLANAR PNP 

GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (I E = 0) -60 V 
VCEO Collector-emitter voltage (lB = 0) -60 V 
VEBO Emitter-base voltage (Ic = 0) - 5 V 
Ic Collector current -600 mA 
Ptot Total power dissipation at Tamb ,;:;; 25°C 

for 2N 2904A and 2N 2905A 0.6 W 
for 2N 2906A and 2N 2907 A 0.4 W 

at T case ,;:;; 25°C 
for 2N 2904A and 2N 2905A 3 W 
for 2N 2906A and 2N 2907 A 1.8 W 

T stg. Tj Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2N 2904A 
2N 2905A 

58.3 °C/W 
292 °C/W 

2N 2906A 
2N 2907A 

97.3°C/W 
437.5°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (I E = 0) VCB = -50V -10 nA 

VCB = -50V Tamb = 150°C -10 /lA 

IcEX Collector cutoff 
current (VBE = 0.5V) VCE = -30V -50 nA 

IBEX Base cutoff current VCE = -30V -50 nA 
(VBE = 0.5V) 

V(BR)CBO Collector-base 
breakdown voltage Ic = -10 /lA -60 V 
(IE =0) 

VCEO (sus) * Collector-emitter 
sustaining voltage Ic =-10mA -60 V 
(lB = 0) 

V(BR)EBO Em itter-base 
breakdown voltage IE = -10 /lA -5 V 
(Ic = 0) 

VCE(sat) * Collector-em itter 
saturation voltage Ic = -150 mA IB= -15 mA -0.4 V 

Ic = -500 mA IB= -50 mA -1.6 V 

VBE(sat) * Base-emitter 
satu rati on voltage Ic = -150 mA IB=-15mA -1.3 V 

Ic = -500 mA IB= -50 mA -2.6 V 

hFE DC current gain for 2N 2904A and 2N 2906A 
Ic = -0.1 mA V CE= -10V 40 -
Ic = -1 mA V CE= -10V 40 -
Ic =-10mA V CE = -10V 40 -

* Ic = -150 mA VCE= -10V 40 120 -
* Ic = -500 mA V CE= -10V 40 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain for 2N 2905A and 2N 2907 A 
Ic= -0.1 mA VCE= -10V 75 -
Ic= -1 mA VCE= -10V 100 -
Ic= -10 mA VCE=-10V 100 -

* Ic= -150 mA VCE= -10V 100 300 -
* Ic= -500 mA VCE= -10V 50 -

fT Transition frequency Ic=-50 mA VCE= -20V 
f=100MHz 200 MHz 

CESO Emitter-base 
capacitance Ic=O VES= -2V 

f=100kHz 30 pF 

Ccso Collector-base 
capacitance IE=O Vcs= -10V 

f=100kHz 8 pF 

td Delay time Ic= -150 mA Vcc= -30V 
IS1=-15mA 10 ns 

tr Rise time Ic= -150 mA Vcc= -30V 
IS1=-15mA 40 ns 

ts Storage time Ic=-150mA Vcc= -6V 
IS1=-ls2=-15mA 80 ns 

t f Fall time Ic= -150 mA Vcc= -6V 
IS1= -IS2= -15 mA 30 ns 

ton Turn-on time Ic=-150mA Vcc=-30V 
IS1= -15 mA 45 ns 

tOft Turn-off time Ic= -150 mA Vcc= -6V 
IS1= -IS2= -15 mA 100 ns 

* Pulsed: pulse duratIon = 300 /J.s, duty cycle = 1% 
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SILICON PLANAR NPN 

HIGH-SPEED SATURATED SWITCHES 
The 2N 3009, 2N 3013 and 2N 3014 are silicon planar epitaxial NPN transistors in Jedec 
TO-18 metal case, intended for high-speed, low-saturation switching application up to 
300 mAo 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCES 
V CEO 

VEBO 

Ic 
ICM 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (VBE= 0) 
Collector-emitter voltage (lB= 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Collector peak current (t ,;;;;; 10 J.ls) 
Total power dissipation at T amb';;;;; 25°C 

at T case';;;;; 25°C 
at T case ,;;;;; 100°C 

Storage and junction temperature 

MECHANICAL DATA 

7/76 272 

2N 3009 2N 3013 2N 3014 

40 V 
40V 
15 V 
--i V 

40 V 40 V 
40 V 40 V 
15 V 20 V 

20~~~-:A:-O--~V 
500mA 
0.36W 
1.2W 

0.68W 
-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 

Rth j .... mb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff VCE= 20 V 
current (VSE= 0) for 2N 3009 0.5 

for 2N 3013 and 2N 3014 0.3 
VCE = 20V Tamb = 85°C 
for 2N 3009 15 
VCE= 20V T amb = 125°C 
for 2N 3013 and 2N 3014 40 

V (SR)CSO Collector-base Ic= 100 lolA 40 
breakdown voltage 
(IE=O) 

V(SR)CES Collector-emitter Ic= 100 lolA 40 
breakdown voltage 
(VSE= 0) 

V CEO (sus) * Collector-em itter Ic= 10 mA 
sustaining voltage for 2N 3009 and 2N 3013 15 
(ls=O) for 2N 3014 20 

V(SR)ESO Emitter-base IE= 100 pA 
breakdown voltage for 2N 3009 4 
(lc=O) for 2N 3013 and 2N 3014 5 

VCE(sat) * Collector-emitter Ic=30mA Is=3 mA 0.18 
saturation voltage Ic= 10 mA Is= 1 mA 

for 2N 3014 0.18 
Ic= 100 mA Is= 10 mA 
for 2N 3009 and 2N 3013 0.28 
for 2N 3014 0.35 
Ic= 300 mA Is=30mA 
for 2N 3009 and 2N 3013 0.5 
Ic=30mA Is =3 mA 
Tamb= 85°C 
for 2N 3009 0.3 
Ic= 30 mA Is=3mA 
Tamb= 125°C 
for 2N 3013 and 2N 3014 0.25 
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°C/W 
°C/W 

Unit 

pA 
pA 

pA 

pA 

V 

V 

V 
V 

V 
V 

V 

V 

V 
V 

V 

V 

V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V SE(sat) * Base-emitter Ic= 10 mA Is= 1 mA 
saturation voltage for 2N 3014 

Ic=30mA Is=3mA 
Ic= 100 mA Is= 10 mA 
Ic= 300 mA Is=30 mA 
for 2N 3009 and 2N 3013 

hFE * DC current gain Ic= 10 mA VCE= O.4V 
for 2N 3014 
Ic= 30 mA VCE= O.4V 
Ic= 100 mA VCE= 0.5V 
for 2N 3009 and 2N 3013 
Ic= 100 mA VCE= lV 
for 2N 3014 
Ic=300 mA VCE= lV 
for 2N 3009 and 2N 3013 
Ic= 30 mA VCE= O.4V 
Tamb = -55°C 
for 2N 3013 and 2N 3014 

fT Transition frequency Ic= 30 mA VCE= 10V 
f = 100 MHz 

CESO Emitter-base Ic=O VES = 0.5V 
capacitance f = 1 MHz 

Ccso Collector-base IE=O Vcs= 5V 
capacitance f = 1 MHz 

ts Storage time Ic= 10 mA Vcc= 10V 
IS1 = -ls2= 10 mA 

ton Turn-on time Ic= 30 mA Vcc= 2V 
Is1 =3 mA 
for 2N 3014 
Ic= 300 mA Vcc= 15V 
Is1 =30mA 
for 2N 3009 and 2N 3013 

toff Turn-off time Ic=30mA Vcc= 2V 
IS1 = -ls2= 3 mA 
for 2N 3014 
Ic= 300 mA Vcc= 15V 
IS1 = -ls2= 30 mA 
for 2N 3009 and 2N 3013 

* Pulsed: pulse duration = 300 p.s, duty cycle= 1% 
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Min. Typ. Max. Unit 

0.7 0.8 V 
0.75 0.95 V 

1.2 V 

1.7 V 

25 -
30 120 -

25 -

25 -

15 -

12 -

350 MHz 

8 pF 

5 pF 

18 ns 

16 ns 

15 ns 

25 ns 

25 ns 



SILICON PLANAR NPN 

HIGH-CURRENT, HIGH-FREQUENCY AMPLIFIERS 

The 2N 3019 and 2N 3020 are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case, designed for high-current, high-frequency amplifier applications. They feature 
high gain and low saturation voltages. 

ABSOLUTE MAXIMUM RATINGS 

V CBO 
V CEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at T amb ..:;; 25°C 

at T case ..:;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 
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140 
80 

7 
1 

0.8 
5 

-65 to 200 

v 
V 
V 
A 
W 
W 

°C 

Dimensions in mm 

7/76 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 
219 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff Vcs= 90V 10 
current (IE = 0) Vcs= 90V Tamb = 150°C 10 

IESO Emitter cutoff 
current (Ic = 0) 

VES= 5V 10 

V(SR)CSO Collector-base Ic=100JlA 140 
breakdown voltage 
(IE =0) 

V CEO (sus) * Collector-emitter Ic = lOrnA 80 
susta ining voltage 
(Is = 0) 

V(SR)ESO Emitter-base IE = 100 JlA 7 
breakdown voltage 
(lc = 0) 

V CE(sat) * Collector-emitter Ic = 150 rnA Is = 15 rnA 0.2 
satu rati on vol tage Ic = 500 rnA Is = 50 rnA 0.5 

VSE(sat) * Base-emitter Ic = 150 rnA Is = 15mA 1.1 
saturation voltage 

hFE * DC current gain Ic =0.1 rnA V CE = 10V 
for 2N 3019 50 
for 2N 3020 30 100 

Ic = 10 rnA V CE= 10V 
for 2N 3019 90 
for 2N 3020 40 120 

Ic = 150 rnA V CE= 10V 
for 2N 3019 100 300 
for 2N 3020 40 120 

Ic = 500 rnA VCE= 10V 
for 2N 3019 50 
for 2N 3020 30 100 

Ic = lA VCE = 10V 15 
Ic = 150 rnA V CE= 10V 
Tamb= -55°C 

for 2N 3019 40 
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°C/W 
°C/W 

Unit 

nA 
JlA 

nA 

V 

V 

V 

V 
V 

V 

-
-

-
-

-
-

-
-
-

-



I 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

h fe Small signal current Ie = 1 rnA VCE = 5V 
gain f = 1 kHz 

for 2N 3019 80 400 -

I 
! 

for 2N 3020 30 200 -

fT Transition frequency Ie = 50 rnA VCE= 10V 
f = 20 MHz 

for 2N 3019 100 MHz 
for 2N 3020 80 MHz 

CEBO Emitter-base Ic = 0 V EB= 0.5V 
capacitance f = 1MHz 60 pF 

CeBo Collector-base IE =0 VCB = 10V 
capacitance f = 1 MHz 12 pF 

NF Noise figure Ic = 100MA VeE= 10V 
(for 2N 3019 only) f = 1 kHz Rg = 1 kn 4 dB 

rbb'Cb'c Feedback time Ie = 10 rnA V CE= 10V 
constant f = 4 MHz 400 ps 

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

----------------------------------------------------------------
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SILICON PLANAR NPN 

AMPLIFIER AND SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

V EBO 

Ic 
Ptot 

T 519' Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at T case ..;; 25D C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 278 

60 V 
40- V 

5 V 
700 mA 

5 W 
-65 to 200 DC 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 35 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb ·= 25°C unless otherwise specified) 

Parameter Test conditions 

IcEx Collector cutoff current V CE= 60V 
(VBE= -1.5V) 

IBEx Base cutoff current VcE ='60V 
(VBE = -1.5V) 

V(BR)CBO Collector-base 
breakdown voltage Ic = 100~A 
(I E = 0) 

V(BR)CEO Collector-emitter 
breakdown voltage Ic = 100~A 
(I B =0) 

V CER (sus) * Collector-emitter 
sustaining voltage Ic = 10 mA 
(RBE ';;;; 10n) 

V(BR)EBO Emitter-base 
breakdown voltage IE = 100~A 
(lc = 0) 

V CE(sat) Collector-emitter 
saturation voltage Ic =:= 150 mA 

V BE Base-emitter voltage Ic = 150 mA 

VBE.(sat) Base-emitter 
saturation voltage Ic = 150 mA 

hFE * DC current gain Ic = 150 mA 
Ic = 150 mA 

fT Transition frequency Ic = 50 mA 
f = 20 MHz 

CEBO Emitter-base 
capacitance Ic = 0 

f = 1 MHz 

CCBO Collector-base 
capacitance IE =0 

f = 1 MHz 

* Pulse: pulse duration = 300 ~s, duty cycle = 1% 
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IB = 15 mA 

VCE= 2.5V 

IB = 15 mA 

V CE= 2.5V 
VCE= 10V 

VCE= 10V 

V EB =0.5V 

VCB = 10V 

Min. Typ. Max. Unit 

250 nA 

250 nA 

60 V 

40 V 

50 V 

5 V 

1.4 V 

1.7 V 

1.7 V 

25 -
50 250 -

100 MHz 

80 pF 

15 pF 

I 
,I 
i.1 , 



SILICON PLANAR NPN 

GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 3107, 2N 310S, 2N 3109 and 2N 3110 are silicon planar epitaxial NPN transistors 
in Jedec TO-39 metal case primarily intended for large signal, low noise industrial ap
pi ications. 

ABSOLUTE MAXIMUM RATINGS 

V CBO 
VCEO 
VEBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at T amb ~ 25°C 

at T case ~ 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 2S0 

2N 3109 2N 3107 
2N 3110 2N 3108 

SOV 100V 

~ 
7V 
1 A 

O.SW 
5W 

-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 35 °C/W 
max 219 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff VcB =60V Tamb= 150°C 10 JJ.A 
current (I E = 0) 

ICES Collector cutoff V CE= 60V 10 nA 
current (V BE= 0) 

lEBO Emitter cutoff current V EB = 5V 10 nA 
(Ic =0) 

V(BR)CBO Collector-base Ic=100JJ.A 
breakdown voltage for 2N 3109 and 2N 3110 80 V 
(IE =0) for 2N 31D7 and 2N 3108 100 V 

V CEO (sus) * Collector-emitter Ic = 10mA 
sustaining voltage for 2N 3109 and 2N 3110 40 V 
(lB = 0) for 2N 3107 and 2N 3108 60 V 

V(BR)EBO Emitter-base IE = 100JJ.A 7 V 
breakdown voltage 
(lc = 0) 

VCE(sat) * Collector-emitter Ic = 150 mA IB = 15mA 0.25 V 
saturation voltage Ic = 1A IB = 100 mA 1 V 

VBE(sat) * Base-emitter Ic=150mA IB = 15mA 1.1 V 
saturation voltage Ic = 1A IB =100mA 2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain for 2N 3107 and 2N 3109 
le=150mA VeE= lV 100 300 -
Ie =0.1 mA VeE= 10V 35 -
Ie = 500 mA VCE= 10V 40 -
Ic=150mA V CE= 10V 
Tamb = -55°C 30 -
for 2N 3108 and 2N 3110 
Ic = 150 mA VCE= lV 40 120 -
Ic = 0.1 mA VeE= 10V 20 -
Ie = 500 mA VCE= 10V 25 -
Ie = 150 mA VCE= 10V 
Tamb= -55°C 15 -

fT Transition frequency Ie =50mA VCE= 10V 
f = 20 MHz 
for 2N 3107 and 2N 3109 70 MHz 
for 2N 3108 and 2N 3110 60 MHz 

CEBO Emitter-base Ic = 0 VEe= 0.5V 
capacitance f = 1 MHz 80 pF 

Ceeo Collector-base IE = 0 Vce= 10V 
capaci tance f = 1 MHz 

for 2N 3107 and 2N 3108 20 pF 
for 2N 3109 and 2N 3110 25 pF 

NF Noise figure Ie = 30MA V CE= 10V 
f = 1 kHz Rg = 1 kn 7 dB 

ton Turn-on time Ie = 150 mA Vce= 20V 
le1 = 7.5 mA 200 ns 

toff Turn-off time Ie = 150 mA Vce= 20V 
le1 = -le2= 7.5 mA 
for 2N 3107 and 2N 3109 1000 ns 
for 2N 3108 and 2N 3110 600 ns 

* Pulsed: pulse duration = 300 MS, duty cycle = 1 % 
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SILICON PLANAR PNP 

AMPLIFIERS AND SWITCHES 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
V CEO 

V EBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Total power dissipation at T amb ~ 25°C 

at T case ~ 25°C 
Storage and junction temperature 

MECHANICAL DATA 

283 

-50 V 
-40 V 
-5 V 

-200 mA 
0.36 W 

1.2 W 
-65 to 200°C 

Dimensions in mm 

7/76 



THERMAL DATA 

Rth j-<:ase 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
487 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICEX Collector cutoff 
current (V BE= 3V) 

V CE= -40V -20 

IBEX Base cutoff current V eE= -40V -50 
(V BE=3V) 

V(BR)CBO Collector-base Ic = -10J,LA -50 
breakdown voltage 
(IE =0) 

V CEO (sus) * Collector-emitter Ic =-10 mA -40 
sustaining voltage 
(lB = 0) 

V(BR)EBO Emitter-base IE = -10J,LA -5 
breakdown voltage 
(le= 0) 

V CE(sat) * Collector-emitter Ic = -10 mA IB = -1 mA 0.25 
saturation voltage Ic = -50 mA IB = -5 mA 0.5 

V BE (sat) * Base-emitter Ie =-10 mA IB = -1 mA 0.6 0.9 
saturation voltage Ic=-50mA IB=-5mA 1.2 

hFE * DC current gain for 2N 3250 
Ic = -0.1 mA VCE= -1V 40 
Ie = -1 mA V CE= -1V 45 
Ic = -10 mA VCE= -1V 50 150 
Ic =-50 mA V CE= -1V 15 
for 2N 3251 
Ie = -0.1 mA V CE= -1V 80 
Ic = -1 mA V eE= -1V 90 
Ie = -10 mA VCE = -1V 100 300 
Ie =-50mA VCE = -1V 30 

hfe Small signal current Ic = -1 mA VCE=-10V 
gain f = 1 kHz for 2N 3250 50 200 

for 2N 3251 100 400 
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°C/W 
°C/W 

Unit 

nA 

nA 

V 

V 

V 

V 
V 

V 
V 

-
-
-
-

-
-

-

-
-



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

fT Transition frequency Ic= -10 mA VCE = -20V 
f=100MHz 

for 2N 3250 
for 2N 3251 

CEBO Emitter-base Ic=O VEB= -1V 
capacitance f = 1 MHz 

CCBO Collector-base IE=O VCB = -10V 
capacitance f = 1 MHz 

NF Noise figure Ic= -100 J.LA VCE=-5V 
f=100Hz Rg= 1 kn 

hie Input impedance Ic=-1 mA VCE= -10V 
f = 1 kHz 

for 2N 3250 
for 2N 3251 

h,e Reverse voltage ratio Ic=-1 mA VCE= -10V 
f = 1 kHz 

for 2N 3250 
for 2N 3251 

hoe Output admittance Ic=-1 mA VCE= -10V 
f = 1 kHz 

for 2N 3250 
for 2N 3251 

td Delay time Ic-10 mA Vcc- 3V 
IBl=1mA 

t, Rise time Ic= 10 mA Vcc= 3V 
IBl= 1 mA 

ts Storage time Ic= 10 mA Vcc= 3V 
181=-182= 1 mA 

for 2N 3250 
for 2N 3252 

t f Fall time Ic= 10 mA Vcc= 3V 
181 = -182= 1 mA 

rbb'CbC Feedback time Ic= -10 mA VCE= -20V 
constant 

* Pulsed: pulse duration = 300 p.s, duty cycle = 1% 
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Min. Typ. Max. Unit 

250 MHz 
300 MHz 

8 pF 

6 pF 

6 dB 

1 6 kn 
2 12 kn 

10x10-4 -
20x 1 0-4 -

4 40 p.S 
10 60 p.S 

35 ns 

35 ns 

175 ns 
200 ns 

50 ns 

250 ps 



EPITAXIAL PLANAR NPN 

HIGH VOLTAGE AMPLIFIER 

The 2N 3440S is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, 
intended for high voltage switching and linear amplifier applications. The complementary 
PNP type is the 2N 5415S. 

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEO 
VE80 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb,;;; 25DC 

Tease';;; 25 DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 286 

300 V 
250 V 

7 V 
1 .A 
1 W 

10 W 
-65 to 200 DC 

200 DC 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resi~tance junction-ambient 

max 
max 

17.5 uC/W 
175 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icao Collector cutoff VCB = 250 V 20 f1A 
current (IE = 0) 

ICEO Collector cutoff VCE = 200 V 50 f1A 
current (IB = 0) 

lEBO Emitter cutoff VEB = 6 V 20 f1A 
current (Ic = 0) 

V CEO (sus) * Colle-ctor-emitter Ic = 50 rnA 250 V 
sustaining voltage 
(Ia = 0) 

VCE(sat) * Collector-emitter Ic 
saturation voltage 

= 50mA IB = 4 rnA 0.5 V 

VaE (sat) * Base-emitter Ic = 50mA la = 4mA 1.3 V 
saturation voltage 

hFE * DC current gain Ic = 20mA VCE = 10V 40 160 -

f,. Transition frequency Ic = 10mA VCE = 10V 15 MHz 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1 .5% 
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SILICON PLANAR NPN 

GENERAL PURPOSE AMPLIFIERS 

The 2N 3700 and 2N 3701 are silicon planar epitaxial NPN transistors in Jedec TO-18 
metal case, intended for small signal, low noise industrial applications. 

ABSOLUTE MAXIMUM RATINGS 

V CBO 

V CEO 

VEBO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (lB= 0) 
Emitter-base voltage (Ic= 0) 
Collector current 
Total power dissipation at T amb";; 25°C 

at T case";; 25°C 
at T case ..;; 100°C 

Storage and junction temperature 

MECHANICAL DATA 

7/76 290 

140 V 
80 V 

7 V 
1 A 

0.5 W 
1.8 W 

1 W 
-65 to 200 °C 

Dimensions in mm 



THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

97 
350 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBo Collector cutoff V CB = 90V 10 
current (lE= 0) V CB = 90V Tamb= 150°C 10 

lEBO Emitter cutoff V EB= 5V 10 
current (lc= 0) 

V(BR)CBO Collector-base Ic= 100 IlA 140 
breakdown voltage 
(lE= 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage 

Ic= 10 mA 80 

(lB= 0) 

V(BR)EBO Emitter-base 
breakdown voltage 

IE= 100llA 7 

(lc= 0) 

VCE(sat) * Collector-em itter Ic= 150 mA IB= 15mA 0.2 
saturation voltage Ic= 500 mA IB= 50 mA 0.5 

VBE(Sat) * Base-emitter 
saturation voltage 

Ic= 150 mA IB= 15 mA 1.1 
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Unit 

nA 
IlA 

nA 

V 

V 

V 

V 
V 

V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain for 2N 3700 
Ic= 0.1 mA VCE= 10V 50 -
Ic= 10 mA VCE= 10V 90 -
Ic= 150 mA VCE= 10V 100 300 -
Ic= 500 rnA VCE= 10V 50 -
Ic= 1A VCE= 10V 15 -
Ic= 150 rnA VCE= 10V 
Tamb= -55°C 40 -
for 2N 3701 
Ic= 0.1 rnA VCE= 10V 30 100 -
Ic= 10 rnA V CE= 10V 40 120 -
Ic= 150 rnA VCE= 10V 40 120 -
Ic= 500 rnA VCE= 10V 30 100 -
Ic= 1A VCE= 10V 15 -

hfe Small signal current Ic= 1 rnA VCE= 5V 
gain f= 1 kHz 

for 2N 3700 80 400 -
for 2N 3701 30 200 -

fT Transition frequency Ic= 50mA VCE= 10V 
f = 20 MHz 

for 2N 3700 100 200 MHz 
for 2N 3701 80 200 MHz 

CEBO Emitter-base Ic= 0 VEB= 0.5V 
capacitance f = 1 MHz 60 pF 

CCBO Collector-base IE=O VCB = 10V 
capacitance f = 1 MHz 12 pF 

rbb'Cb'c Feedback time Ic= 10 rnA VCB = 10V 
constant f = 4 MHz 25 400 ps 

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

HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCES 

VCEO 

V ESO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE= 0) 
Collector-emitter voltage (ls= 0) 
Emitter-base voltage (Ic= 0) 
Collector current 
Total power dissipation at Tamb ,,;; 25°C 

at T case ,,;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

Supersedes issue dated 3/73 293 

80 
80 
50 
6 
1 

0.8 
3.5 

-65 to 200 

v 
V 
V 
V 
A 
W 
W 
°C 

Dimensions in mm 

7/76 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

50 
220 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff Vcs= 60V 1.7 
current (I E= 0) Vcs= 60V Tamb= 100°C 120 

V(SR)CSO Collector-base 
breakdown voltage Ic= 10 IJ.A SO 
(I E= 0) 

V(SR)CES Collector-emitter 
breakdown voltage Ic= 10 IJ.A SO 
(VSE= 0) 

V CEO(sus) * Collector-emitter 
sustaining voltage Ic= 10 rnA 50 
(ls= 0) 

V(SR)ESO Emitter-base 
breakdown voltage IE= 10 IJ.A 6 
(lc= 0) 

V CE(sat) * Collector-emitter Ic= 10 rnA Is= 1 rnA 0.19 0.25 
saturation voltage Ic= 100 rnA Is= 10 rnA 0.21 0.26 

Ic= 300 rnA Is= 30 rnA 0.31 0.4 
Ic= 500 rnA Is= 50 rnA 0.4 0.52 
Ic=SOO rnA Is= SO rnA 0.5 O.S 
Ic= 1000mA Is= 100 rnA 0.6 0.95 
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Unit 

IJ.A 
IJ.A 

V 

V 

V 

V 

V 
V 
V 
V 
V 
V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

V BE(sat) * Base-emitter Ic= 10 mA 18= 1 mA 0.64 0.76 V 
saturation voltage Ic= 100 mA 18= 10 mA 0.75 0.86 V 

Ic= 300 mA 18= 30 mA 0.89 1 .1 V 
Ic= 500 mA 18= 50 mA 0.8 1.1 V 
Ic= 800 mA 18= 80 mA 1.0 1.5 V 
Ic= 1000mA 18= 100 mA 1.1 1.7 V 

hFE* DC current gain Ic= 10 mA V CE= 1 V 30 60 -
Ic= 100 mA V CE = 1 V 60 90 150 -
Ic= 300 mA VCE= 1 V 40 60 -

Ic= 1000mA V CE = 5 V 25 65 -

Ic= 800 mA VCE= 2 V 20 40 -

*Pulsed: pulse duration = 300 /ls; duty cycle = 1 % 
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SILICON PLANAR PNP 

LOW NOISE, LOW LEVEL AMPLIFIERS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
V EBO 
Ic 
Ptot 

Collector-base voltage (lE= 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Total power dissipation at Tamb .;;; 25°C 

at T case .;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 
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2N 3962 
2N 3964 2N 3965 

-45 V -60 V 
~5 ¥---.,......&O V 

-6 V 
-200 rnA 

0.36W 
1.2W 

-65 to 200°C 

Dimensions in mm 

7/76 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

146 
487 

ELECTRICAL CHARACTERISTICS (Tamb= 2SOC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff for 2N 3964 
current (VSE= 0) VCE= -40V -10 

VCE= -40V Tamb = lS0°C -10 
for 2N 3962 and 2N 3965 
VCE= -SOV -10 
VCE=-SOV Tamb = lS0°C -10 

IESO Emitter cutoff 
current (lc= 0) 

VES = -4V -10 

V (SR)CSO Collec;tor-base le= -10 p.A 
breakdown voltage for 2N 3964 -45 
(lE=O) for 2N 3962 and 2N 3965 -60 

V(SR)CES Collector-emitter le=-10p.A 
breakdown voltage for 2N 3964 -4S 
(VSE=O) for 2N 3962 and 2N 3965 -60 

V eEO (sus) * Collector-em itter le=-S mA 
sustaining voltage for 2N 3964 -4S 
(Is =0) for 2N 3962 and 2N 3965 -60 

V(SR)ESO Emitter-base 
breakdown voltage 

IE= -10p.A -6 

(lc= 0) 

VCE(sat) Collector-emitter le= -10mA Is= -O.S mA -0.2S 
saturation voltage * Ic= -SO mA 18=-S mA -0.4 

VSE(sat) Base-emitter Ic= -10 mA Is= -O.S mA -0.9 
saturation voltage * Ic=-SO mA Is= -S mA -0.9S 

hFE DC current gain for 2N 3962 
Ic= -1 p.A VeE= -SV 60 

. le= -10p.A VCE= -SV 100 300 
Ic= -100p.A VCE= -SV 100 
Ic=-l mA VCE= -SV 100 4S0 

* Ic=-10 mA VCE=-SV 100 
* Ic= -SO mA VeE= -SV 90 

!t:=-10P.A VCE=-SV 
amb= -SsoC 40 
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°C/W 
°C/W 

Unit 

nA 
p.A 

nA 
p.A 

nA 

V 
V 

V 
V 

V 
V 

V 

V 
V 

V 
V 

-
-
-
-
-
-

-



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain for 2N 3962 
* Ic= -50 mA VCE= -5V 

Tamb = -55°C 45 -
~= -1 mA VCE= -5V 

am = 100°C 600 -
for :iN 3964 and 2N 3965 
Ic= -1 fJ.A VCE= -5V 180 -
Ic= -1 0 fJ.A VCE= -5V 250 500 -
Ic= -100fJ.A VCE = -5V 250 -
Ic= -1 mA VCE= -5V 250 600 -

* Ic=-10 mA VCE=-5V 200 -
* Ic= -50 mA VCE = -5V 180 -
~= -10fJ.A VCE= -5V 

amb= -55°C 100 -
* Ic= -50 mA VCE= -5V 

Tamb= -55°C 90 -
Ic= -1 mA VCE= -5V 
Tamb= 100°C 800 -

hfe Small signal current Ic= -1 mA VCE= -5V 
current gain f = 1 kHz 

for 2N 3962 100 550 -
for 2N 3964 and 2N 3965 250 700 -

fT Transition frequency Ic= -0.5 mA 
f= 20 MHz 

VCE= -5V 

for 2N 3962 40 160 MHz 
for 2N 3964 and 2N 3965 50 160 MHz 

CEBO Emitter-base Ic=O VEB= -0.5V 
capacitance f= 1 MHz 15 pF 

CCBO Collector-base IE=O' VCB=-5V 
capacitance f= 1 MHz 6 pF 

NF Noise figure Ic= -20 fJ.A VCE=-5V 
Rg= 10 kn 
for 2N 3962 
f= 10 to 10000 Hz 3 dB 
f= 100 Hz B= 15 Hz 10 dB 
f= 1 kHz B= 150 Hz 3 dB 
f= 10 kHz B= 1.5 kHz 3 dB 
for 2N 3964 and 2N 3965 
f = 10 to 1 0 000 Hz 2 dB 
f= 10 Hz B=2 Hz 8 dB 
f=100Hz B= 15 Hz 4 dB 
f= 1 kHz B= 150 Hz 2 dB 
f= 10 kHz B= 1.5 kHz 2 dB 
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E lECTR ICAl CHARACTE R ISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hie rnput impedance Ic= -1 mA 
f= 1 kHz 

VCE= -5V 

for 2N 3962 2.5 17 k.n 
for 2N 3964 and 2N 3965 6 20 k.n 

h re Reverse voltage ratio Ic=-1 mA VCE=-5V 
f= 1 kHz 10x10-4 -

hoe Output admittance Ic=-1 rnA 
f= 1 kHz 

VCE= -5V 

for 2N 3962 5 40 f.J.S 
for 2N 3964 and 2N 3965 5 50 f.J.S 

* Pulsed: pulse duration = 300 f.J.s, duty cycle = 1 % 
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SILICON PLANAR PNP 

GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

2M 4030 
2N4081 
2N 4Qa2 
2N4033 

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

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 

VESO 

Ic 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Total power dissipation at Tamb ~ 25°C 

at T case ~ 25°C 
Storage and junction temperature 

MECHANICAL DATA 

301 

2N 4030 2N 4031 
2N 4032 2N 4033 

-60 V -SO V 
-60 V -SO V 
------=-5 V--

-1 A 
O.SW 
4W 

-65 to 200°C 

Dimensions in mm 

7/76 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

44 
218 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff for 2N 4030 and 2N 4032 
current (lE= 0) Vcs= -50V -50 

Vcs= -50V Tamb = 150°C -50 
for 2N 4031 and 2N 4033 
Vcs= -60V -50 
Vcs=-60V Tamb= 150°C -50 

V(SR)CSO Collector-base Ic= -10 JlA 
breakdown voltage for 2N 4030 and 2N 4032 -60 
(lE= 0) for 2N 4p31 and 2N 4033 -80 

V CEO (sus) * Collector-emitter Ic= -10 mA 
sustaining voltage for 2N 4030 and 2N 4032 -60 
(Is= 0) for 2N 4031 and 2N 4033 -80 

V(SR)ESO Emitter-base IE=-10JlA -5 
breakdown voltage 
(lc= 0) 

VCE(sat) * Collector-emitter Ic= -150 mA Is= -15 mA -0.15 
saturation voltage Ic= -500 mA Is=-50 mA -0.5 

Ic= -lA Is= -100 mA 
for 2N 4030 and 2N 4032 -1 

VSE(sat) * Base-emitter Ic= -150 mA Is= -15 mA -0.9 
saturation voltage Ic=-500 mA Is= -50 mA -1.1 

Ic= -lA Is= -100 mA 
for 2N 4030 and 2N 4032 -1.2 
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°C/W 
°CIW 

Unit 

nA 
JlA 

nA 
JlA 

V 
V 

V 
V 

V 

V 
V 

V 

V 
V 

V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain le=-100J,LA V~E=-5V 
for 2N 4030 and N 4031 30 -
for 2N 4032 and 2N 4033 75 -

* Ie =-100mA V~E=-5V 
for 2N 4030 and N 4031 40 120 -
for 2N 4032 and 2N 4033 100 300 -

* Ie = -500 mA V~E= -5V 
for 2N 4030 and N 4031 25 -
for 2N 4032 and 2N 4033 70 -

* Ie = -1A VeE= -5V 
for 2N 4030 15 -
for 2N 4031 10 -
for 2N 4032 40 -
for 2N 4033 25 -

* Ie = -100 mA VeE= -5V 
Tamb = -55°C 
for 2N 4030 and 2N 4031 15 -
for 2N 4032 and 2N 4033 40 -

fT Transition frequency Ie = -50 mA 
f=100MHz 

VeE= -10V 

for 2N 4030 and 2N 4031 100 400 MH1: 
for 2N 4032 and 2N 4033 150 500 MHz 

CEBO Emitter-base Ie = 0 V EB= -0.5V 
capacitance f = 1 MHz 110 pF 

CeBo Collector-base IE = 0 VeB= -10V 
capacitance f = 1 MHz 20 pF 

ts Storage time Ie = -500 mA Vee= -30V 
IBI = -IB2= -50 mA 350 ns 

tf Fall time Ie = -500 mA Vee= -30V 
IBI = -IB2= -50 mA 50 ns 

ton Turn-on time Ie = -500 mA Vee= -30V 
IBI = -IB2= -50 mA 100 ns 

* Pulsed: pulse duration = 300 J,Ls, duty cycle = 1 % 
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SILICON PLANAR PNP 

GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 4034 and 2N 4035 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal 
case, primarily intended for small signal, low noise industrial applications. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 

VESO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (ls= 0) 
Emitter-base voltage (lc= 0) 
Collector current 
Total power dissipation at T amb .;;; 25°C 

at T case .;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 304 

-40 V 
-40 V 
-5 V 

-100 mA 
0.36 W 

1 W 
-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

175 
486 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff V CE= -30V -15 
current (V BE= 0) V CE= -30V T amb = 125°C -15 

V (BR)CBO Collector-base 
breakdown voltage 
(I E= 0) 

Ic= -10 IlA -40 

V (BR)CES Collector-em itter 
breakdown voltage 
(V BE= 0) 

Ic= -10 IlA -40 

V CEO (sus) * Collector-emitter 
sustaining voltage 
(lB= 0) 

Ic= -10 mA -40 

V(BR)EBO Emitter-base 
breakdown voltage 

IE= -10 IlA -5 

(lc=O) 

VCE(sat) Collector-em itter Ic=-1 mA IB= -0.1 mA -0.13 
saturation voltage * Ic= -10 mA IB= -1 mA -0.14 

* Ic= -50 mA IB=-5 mA -0.3 

V BE (sat) Base-emitter Ic= -1 mA IB= -0.1 mA -0.75 
satu ration voltage * Ic= -10 mA IB= -1 mA -0.7 -0.9 

* Ic=-50 mA IB= -5 mA -1.1 

hFE DC current gain for 2N 4034 
Ic= -10 IlA VCE= -1V 20 
Ic= -100 IlA V CE= -1V 50 
Ic= -1 mA V CE= -1V 60 

* Ic= -10 mA V CE= -1V 70 200 
* Ic= -50 mA V CE = -1V 15 
* ¥:=-10mA V CE= -1V 

am~= -55°C 30 
for N 4035 
Ic=-10IlA VCE=-1V 70 
Ic= -100 IlA V CE= -1V 140 
Ic= -1 mA VCE= -1V 150 

* Ic= -10 mA VCE= -1V 150 300 
* Ic= -50 mA V CE= -1V 30 
* Ic= -10 mA V CE= -1V 

Tamb = -55°C 70 

305 

°C/W 
°C/W 

Unit 

nA 
IlA 

V 

V 

V 

V 

V 
V 
V 

V 
V 
V 

-
-
-
-
-

-

-
-
-
-
-
-



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hfe Small signal current Ic= -1 mA VCE= -10V 
gain f = 1 kHz 

for 2N 4034 50 300 -
for 2N 4035 150 450 -

fT Transition frequency Ic= -10 mA VCE= -20V 
f=100MHz 

for 2N 4034 400 MHz 
for 2N 4035 450 MHz 

CESO Emitter-base Ic=O VES= -0.5V 
capacitance f = 1 MHz 5.5 pF 

Ccso Coil ector-base IE=O Vcs=-10V 
capacitance f = 1 MHz 3.5 pF 

NF Noise figure Ic= -1 mA VCE= -5V 
f = 100 MHz Rg = 100.11 6 dB 

ton Turn-on time Ic= -50 mA Vcc= -30V 
IS1= -5 mA 40 ns 

toff Turn-off time Ic= -50 mA Vcc= -30V 
IS1= -IS2= -5 mA 150 ns 

hie Input impedance Ic= -1 mA VCE=-10V 
f = 1 kHz 

for 2N 4034 1 8 kn 
for 2N 4035 4 12 kn 

hre Reverse voltage ratio Ic=-1 mA VCE= -10V 
f = 1 kHz 

for 2N 4034. 3xlO-4 -
for 2N 4035 4x10-4 -

hoe Output admittance Ic=-1 mA VCE= -10V 
f = 1 kHz 

for 2N 4034 2 24 /J-S 
for 2N 4035 8 40 /J-S 

rbb'Cbc Feedback time constant Ic= -10 mA VCE=-20V 
f = 80 MHz 40 ps 

* Pulsed: pulse duration = 300 /J-s, dutycycle= 1 %. 
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SILICON PLANAR PNP 

MEDIUM-SPEED SWITCH 

The 2N 4036 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is 
intended particularly as medium speed saturated switch and general purpose amplifier. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base vol tage (I E = 0) -90 V 
VCEX Collector-emitter voltage (V BE= 1.5V) -85 V 
VCER Collector-emitter voltage (R BE ..; 2000) -85 V 
VCEO Collector-emitter voltage (I B= 0) -65 V 
VEBO Emitter-base voltage (lc = 0) -7 V 
Ic Collector current -1 A 
Is Base current -0.5 A 
Ptot Total power dissipation at Tamb ..; 25°C 1 W 

at T case"; 25°C 7 W 
Tstg , T j Storage and junction temperature -65 to 200 °C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

25 
175 

ELECTRICAL CHARACTERISTICS (Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff 
current (I E= 0) 

VCB= -60V -20 

I cEo Collector cutoff 
current (I B= 0) 

V CE= -30V -0.5 

lEBo Emitter cutoff 
current (Ic= 0) 

V Ee= -5V -20 

V(BR)CBO Collector-base 
breakdown voltage 

Ic= -100 p,A -90 

(IE=O) 

V CEX (sus) * Collector-emitter Ic= -10 mA -85 
sustaining voltage 
(VeE= 1.5V) 

V CER (sus) * Collector-emitter Ic= -10 mA -85 
sustaining vollage 
(R BE= 2000 

V CEO (sus) * Collector-emitter Ic= -10 mA -65 
sustaining voltage 
(le= 0) 

V(BR)EBO Emitter-base IE=-100p,A -7 
breakdown voltage 
(Ic= 0) 

VCE(sat) Collector-emitter Ic= -150 mA le=-15mA -0.65 
saturation voltage 

VeE * Base-emitter voltage Ic=-150mA V CE= -10V -1.1 
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°C/W 

Unit 

nA 

p,A 

nA 

V 

V 

V 

V 

V 

V 
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2N 4036 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE DC current gain Ic= -0.1 mA VcE=-10V 20 -
* Ic= -150 mA VCE=-10V 40 140 --
* Ic= -500 mA VCE= -10V 20 -

fT Transition frequency Ic= -50 mA V CE= -10V 
f=20MHz 60 MHz 

CEBD Emitter-base Ic= 0 V EB = -0.5V 
capacitance f = 1 MHz 90 pF 

CCBD Collector-base IE=O V CB= -10V 
capacitance f = 1 MHz 30 pF 

ton Turn-on time Ic= -150 mA Vcc= -30V 
IBl=-15mA 110 ns 

toff Turn-off time Ic= -150 mA Vcc= -30V 
IBl=-IB2=-15mA 700 ns 

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

MEDIUM-POWER AMPLIFIERS 

The 2N 5320/BSS 15 and 2N 5321/BSS 16 are silicon planar epitaxial NPN transistors in 
Jedec TO-39 metal case. They are especially intended for high-voltage medium power 
applications in industrial and commercial equipments. 
The complementary PNP types are respectively the 2N 5322 and 2N 5323. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEV 
VCEO 
VEBO 
Ic 
IB 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = -1.5V) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base cu rrent 
Total power dissipation at Tamb .;;;; 25°C 

at T case .;;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 310 

2N 5320 2N 5321 

100 V 75 V 
100V 75V 
75 V 50 V 

~ 
2A 
1 A 
1W 

10W 
-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17_5 
175 

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

Parameter Test conditions Mill_ Typ_ Max. 

ICBO Collector cutoff for 2N 5320 
current (IE = 0) VCB =SOV 0.5 

for 2N 5321 
VCB =60V 5 

lEBO Emitter cutoff current for 2N 5320 
(Ic =0) VEB = 5V 0.1 

for 2N 5321 
VEB =4V 0.5 

V(BR)CEV Collector-emitter Ic - 0.1 rnA 
breakdown voltage for 2N 5320 100 
(VBE= -1.5V) for 2N 5321 75 

VCEO (sus)" Collector-emitter Ic = 10 rnA 
sustaining voltage for 2N 5320 75 
(lB = 0) for 2N 5321 50 

V(BR)EBO Emitter-base IE -0.1 rnA 
breakdown voltage for 2N 5320 6 
(lc = 0) for 2N 5321 5 

VCE(sat) '" Collector-em itter Ic = 500 rnA IB = 50 rnA 

0.51 saturation voltage for 2N 5320 
for 2N 5321 O.S 

VBE * Base-emitter voltage Ic = 500 rnA VCE =4V 
for 2N 5320 1.1 
for 2N 5321 1.4 

hFE * DC current gain for 2N 5320 
Ic =500mA VCE =4V 30 130 
Ic =1 A VCE = 2V 10 
for 2N 5321 
Ic = 500 rnA VCE =4V 40 250 

fT Transition frequency Ic = 50 rnA VCE =4V 50 

1:on Turn-on time Ic = 500 rnA Vcc =30V 
IB1 = 50 rnA SO 

toff Turn-off time Ic = 500 rnA Vcc = 30V 
IB1 = -IB2 = 50 rnA SOO 

* Pulsed: pulse duration = 300 jJ.s, duty cycle = 1 % 
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SILICON PLANAR PNP 

MEDIUM-POWER AMPLIFIERS 

The .2N 5322/BSS17 and 2N 5323/BSS18 are silicon planar epitaxial PNP transistors in 
Jedec TO-39 metal case. They are especially intended for high-voltage medium power 
applications in industrial and commercial equipments. 
The complementary NPN types are respectively the 2N 5320 and 2N 5321. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEV 
VCEO 
VEBO 

Ic 
IB 
Ptot 

Collector=-base voltage (I E = 0) 
Collector-emitter voltage (VBE = 1.5V) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tamb ,;;;; 25°C 

at T case ,;;;; 25°C 
Storage and junction temperature 

MECHANICAL DATA 

7/76 312 

2N 5322 2N 5323 

-100V -75V 
-100V -75V 
-75 V -50 V 

~ 
-2 A 
-1 A 
1W 

10W 
-65 to 200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

21&322/BSS17 
21&323/8SS18 

max 
max 

17.5 
175 

DC/III 
DC/III 

ELECTRICAL CHARACTERISTICS (T case = 25DC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff for 2N 5322 
current (I E = 0) VCB = -80V -0.5 MA 

for 2N 5323 
VCB = -60V -5 MA 

lEBO Emitter cutoff current for 2N 5322 
(Ic = 0) VEB = -5V -0.1 MA 

for 2N 5323 
VEB = -4V -0.5 MA 

V(BR)CEV Collector-emitter Ic = -0.1 mA 
breakdown voltage for 2N 5322 -100 V 
(VBE = 1.5V) for 2N 5323 -75 V 

VCEO (sus) .. Collector-emitter Ic = -10 mA 
sustaining voltage for 2N 5322 -75 V 
(I B = 0) for 2N 5323 -50 V 

V(BR)EBO Emitter-base IE = -0.1 mA 
breakdown voltage for 2N 5322 -6 V 
(Ic= 0) for 2N 5323 -5 V 

VCE(sat) • Co Ilector-em itter Ic = -500 mA IB = -50 mA 
saturation voltage for 2N 5322 -0.7 V 

for 2N 5323 -1.2 V 

VBE .- Base-emitter voltage Ic = -500 mA VCE = -4V 
for 2N 5322 -1.1 V 
for 2N 5323 -1.4 V 

hFE * DC current gain for 2N 5322 
Ic = -500 mA VCE = -4V 30 130 -
Ic = -lA VCE = -2V 10 -

for 2N 5323 
Ic = -500 mA VCE = -4V 40 250 -

fT Transition frequency Ic = -50 mA VCE = -4V 50 MHz 

ton Turn-on time Ic = -500 mA Vcc = -30V 
IBI = -50 mA 100 ns 

toff Turn-off time Ic = -500 mA Vce = -30V 
IBI = -IB2 = -5U mA 1000 ns 

* Pulsed: pulse duration = 300 MS, duty cycle = 1% 
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SILICON PLANAR PNP 

HIGH-VOLTAGE AMPLIFIER 

The 2N 5415S is a sil icon planar epitaxial PNP transistor in Jedec TO-39 metal case, intend
ed for high voltage switching and linear amplifier applications. The complementary NPN 
type is 2N 3440S. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) -200 V 
VCEO Collector-emitter voltage (I B = 0) -200 V 
VEBO Emitter-base voltage (I C = 0) -4 V 

ICM Collector peak current -1 A 
Ptot Total power dissipation at Tamb ';;; 25°C W 

at T case .;;; 25°C 10 W 
Tstg, T j Storage and junction temperature -55 to 200 °C 

MECHANICAL DATA Dimensions in mm 

7/76 314 



THERMAL DATA 

Rth j-case 

Rth J-amb 
Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17.5 
175 

ELECTRICAL CHARACTERISTICS (Tamb=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff current Vcs= -175V -50 
(IE =0) 

IcEO Collector cutoff current V CE= -150V -50 
(Is = 0) 

IEso Emitter cutoff current VEs=-4V -20 
(lc = 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic = -10 mA -200 
(Is = 0) 

VCE(satj Coil ector-emitter 
saturation voltage Ic = -50 mA Is = -5 mA -2.5 

VSE; 
.. Base-emitter voltage Ic = -50 mA V CE= -10V -1.5 

hFE * DC current gain Ic = -50 mA V CE= -10V 30 150 

fT Transition frequency Ic = -10 mA V CE= -10V 
f= 5 MHz 15 

Ccso Collector-base 
capacitance IE = 0 Vcs= -10V 

f = 1 MHz 15 

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