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INTRODUCTION

This databook contains data sheets on the SGS-ATES range .of discrete devices for small
signal consumer, industrial and professional applications, with the exclusion of the RF 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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SELECTION GUIDE BY CHARACTERISTICS AND APPLICATION

Silicon PNP transistors for low level, low noise applications

hee @ o leltg | fr
“'min/max | (mA) “{mA)
; s ik B ’* AT . max min
BC177 TO-18| 300 | 45 |125/500%| 2 0.25 50/5 |200typ.| 10 20
BC178 TO-18| 300 | 25 |125/500%| 2 0.25 50/5 |200typ.| 10 20
BC179 TO-18| 300 | 20 |125/500%| 2 0.25 50/5 |200typ 4 20
BC477 TO-18]| 360 | 80 [110/450 |2 0.25 50/5 |150typ.| 10 48
BC478 TO-18| 360 | 50 |110/450 |2 0.25 50/5 |150typ 6 48
BC479 TO-18| 360 | 40 {220/450 |2 0.25 50/5 |150typ 4 48
BCY78 TO-18| 390 | 32 (120/630 |2 0.8 100/2.5 {180 typ 6 66
BCY79 TO-18| 390 | 45 |120/460 |2 0.8 100/2.5 | 180 typ 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
*hie @ 1 kHz
Silicon NPN transistors for low level, low noise applications
o P [V h e |v 1eft £ NF
o Tm. s P’fkage (n:;;) ' (s;;o minF/fiax @(mi) c&})sat) i (:::AE; (M:h) P
i e 1y R max |- ~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 |[150typ. |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| 1 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
*hie @ 1 kHz

Vi




Silicon PNP transistors for fast and ultra fast switches

Type  [packanel Do 100 e T | Ty | i | o [P
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
: : : t
Type .. (Package (::vt), vf\f)o mi:;ﬁax T (:;&) V(:(I\Et(fa“ T (l:j/:.? (wmz) fores Page
o i " : 3 max R i min: s}
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 10/1 400 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

» ' VcE(sat |t

Type  |Package| tot |VCEO| PrE @ lc |TCEED @ lcfle | L | CeBo o0

: : mwW)| (v) : min/max | {mA) max {mA) in {pF)
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 25 50/5 15 15 314

Silicon NPN high voltage transistors

Vcesat) @ 1n/ig fr Cre*
Type Package| tot [VCEO| PFE @ lc ) e | via) Ccao |Page

(mW) | (V) min (mA) max (mA) min (pF)
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 typ. 3* 80
BF258 TO-39(1000| 250 | 25 30 1 30/6 |90 typ. 3* 80
BF259 TO-39(1000| 300 | 25 30 1 30/6 |90 typ. 3* 80
BF457 TO-126{1250( 160 | 30 30 1 50/10 |90 typ. 4% 92
BF458 TO-126|1250| 250 | 30 30 1 50/10 |90 typ. 4% 92
BF459 TO-126/1250| 300 | 30 30 1 50/6 |90 typ. 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 typ. | 50 1 30/6 |50 3* 1106
2N3440S TO-39(1000| 250 | 40 20 0.5 50/5 |15 - 286
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Silicon PNP general purpose transistors

Piot |V h @ 1 \" 1/l f
Type Package (nt\;\tl) ((i/‘io min';:lax (m(»:M C(f’()sat) i (CmAI? (MI'Z) toff Page
. max min (ns)

BC139 TO-39| 700| 40 40/— 100 | 0.8 300/30 [200typ.| — 1
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 | 150 { 0.65 150/15 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 | 10 105 50/5 250 175 |283
2N3251 TO-18| 360| 40 | 100/300 | 10 |05 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




SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.)

Silicon NPN general purpose transistors

: i p Veeo h @ | v @ 1 f ts
fvee o : Sackaee (;\;’J) VC(S?* minj:\ax (m(l:\) C&/()Sat) (m(i\) (M;Z) :g;;* Page
: - max min

BC119 TO-39| 800| 30 40/120 |150(0.35 150 | 40 - 9
BC140 TO-39| 800| 40 40/250 | 100 |0.35 typ. 500 | 50 850" 14
BC141 TO-39| 800| 60 40/250 {100 |0.35 typ. 500 | 50 850" 14
BC300 TO-39| 800| 80 40/240 | 150(0.5 150 {120 typ.| — 28
BC301 TO-39| 800| 60 40/240 |150|0.5 150 {120 typ.| — 28
BC302 TO-29| 800( 45 40/240 {150(0.5 150 (120 typ.| — 28
BC377 TO-18| 375| 25 75/260 |100{0.7 500 {300 typ.| — 35
BC378 TO-18| 375| 40 75/260 |100(0.7 500 {300 typ.| — 35
BC440 TO-39{1000] 40 40/240 {50011 1000 | 50 - 42
BC441 TO-39{1000| 60 40/240 [500 |1 1000 | 50 - 42
BFR18 TO-18| 500| 55 60/180 |150/0.25 150 | 60 - 103
BFX69 TO-39| 800| 30 40/120 [{150|1.5 150 | 60 - 123
BFX69A TO-39| 800 40 40 150(0.8 150 | 60 - 123
BFY50 TO-39( 800| 35 30 150{0.2 150 | 60 140 typ.|135
BFY51 TO-39| 800| 30 40 150|0.35 150 | 50 160typ.|135
BFY52 TO-39| 800| 20 60 150 0.35 150 | 50 220typ.|135
BFY56 TO-39| 800| 45 30/150 [150|0.3 150 | 40 800" 138
BFY56A TO-39| 800 55 40/120 [1500.25 150 | 60 800" 138
BSS15 TO-39|1000| 75 30/130 {500|0.5 500 | 50 800* 310
BSS16 TO-39/1000| 50 40/250 |500]0.8 500 | 50 800" 310
BSX33 TO-18| 500| 55 50 50|0.3 150 | 60 800* 193
BSX45 TO-39|1000| 40 40/250 |[100|1 1000 | 50 850" |205
BSX46 TO-39/1000; 60 40/250 {10011 1000 | 50 850* |205
BSY51 TO-39| 800 25 40/120 [150{0.8 150 |100typ.| — 213
BSY52 TO-39| 800| 25 | 100/300 |150|0.8 150 |100typ.] — 213
BSY53 TO-39| 800 25 40/120 |150|0.6 150 {100typ.| — 217
BSY54 TO-39| 800| 30 |100/300 |150|0.6 150 [100typ.| — 217
BSY55 TO-39| 800| 80 40/120 |[150( 0.6 150 |100typ.| — 221
BSY56 TO-39| 800 80 |100/300 |150|0.6 150 [100typ.| — 221
2N718A TO-18] 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| 800( 80 40/120 (150|5 150 | 50 — 242
2N2218 TO-39| 800| 30 40/120 |[150| 1.6 500 | 250 225 245
2N2218A TO-39| 800| 40 40/120 1501 500 | 250 225 247
2N2219 TO-39| 800| 30 | 100/300 |150]| 1.6 500 | 250 225 245
2N2219A TO-39| 800| 40 | 100/300 |150] 1 500 | 250 225 247
2N2221 TO-18| 500( 30 40/120 |150( 1.6 500 | 250 225 245
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Silicon NPN general purpose transistors (continued)

hpe @ [Vegman @ le |

x
| min/max [,wm)

2N2221A TO-18| 500| 40 | 40/120 | 150 1 500 |250 225 |247
2N2222 TO-18| 500/ 30 |100/300 | 150 1.6 500 |250 225 |245
2N2222A TO-18| 500| 40 |100/300 | 150 1 500 |250 225 247
2N3019 TO-39| 800| 80 |100/300 | 150 0.5 500 |100typ - 275
2N3020 TO-39| 800 80 | 40/120 | 150 0.5 500 80typ - 275
2N3053 TO-39| 800| 40 | 50/250 | 150 1.4 150 [100 typ - 278 !
2N3107 TO-39| 800 60 |100/300 | 150 1.4 150 100 typ - 280 ‘[
2N3108 TO-39| 800| 60 | 40/120 | 150 1.4 150 [100typ - 280
2N3109 TO-39| 800| 40 |100/300 | 150 1.4 150 |100typ - 280
2N3110 TO-39| 800| 40 | 40/120 | 150 1.4 150 |100typ - 280
2N3700 TO-18| 500| 80 |100/300 | 150 0.5 500 |100 - 290 ;
2N3701 TO-18| 500 80 | 40/120 | 150 0.5 500 80 - 290 ‘r
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 50 800% |310

Silicon NPN transistors for high frequency applications

l Type ]Package tot

L (mW)
BF167 TO-72| 150 | 30 0.15 24 36
BF173 TO-72| 175| 25 0.23 26 typ 36
BF271 TO-72| 250 | 25 0.22 24 36
BF287 TO-72| 250 | 40 0.22 25 55
BF288 TO-72| 250 | 40 0.24 18 10.7




CROSS REFERENCE

TYPE ?\Iii:;SE‘? - PAGE TYPE ?“Gssggzgs PAGE TYPE ?:ZSA:;\;:: PAGE
BC100 | BF259 80 ||BC152 |BGC108 | 2 ||BC213 |BC178 20
BC107 |[BCI07 | 2 ||BC153 |BCi77 20 || BC214 |BC179 20
BC108 |BC108 | 2 [|BC154 |BC177 20 || BC215 | BC297 25
BC109 | BC109 2 [|BC157 |[BC177.:] 20||BC216 |BC298 25
BC110 |BC394 | 40 |[BC158 |[BC178 | 20 ||BC218 |[BC108 2
BC113 |BFR16 | 99 ||BC159 |BC179 20 || BC220 | BC107 2
BC114 |BFR17 {101 ||BC160 |BC160 | 17 ||BC221 |BC298 25
BC115 | BC140 14 ||BC161 |BC161 17 || BC222  [BC378 35
BC116 | BC160 17 ||BC167 |BC107 21| BC223 | BC377 35
BC117 | BC394 40 ||BC168 |[BC108 - 2 ||BC224 BC478 48
BC118 | BC107 2 ||BC169 | BC109 2||BC225 |BC478 . | 48
BC119 | BC119 9 ||BC170 |BC108 2 || BC226 | BC302 28
BC120 | BC119 9 ||BC171 |BC107 2 {|1BC231 |BC297 25
BC125 | BC377 35 ||BC172 |BC108 2 ||BC232 |BC377 35
BC126 |BGC298 25 ||BC173 |BG109 2 ||BC236 |BC394 | 40
BC129 |BC107 2 ||BC174 |BFR16 99 || BC237 | BC107 2
BC130 |BC108 2 |{BC177 |BC177 20 {|BC238 [BC108 2
BC131 | BC108 2 ||BC181 |BC177 20 || BC239 |BC109 2
BC132 | BC109 2 ||BC182 |BC107 2 || BC250 | BC179 20
BC134 | BC107 2 ||BC183 |BC107 - 2 ||BC251  |BC177 20
BC135 |BC107 2 ||BC184 |BC107 2 ||BCc252 |BC178 20
BC136 | BC140 14 ||BC185 |BC301 28 || BC253 | BC179 20
BC137 | BC139 11 ||BC186 |BC177 20 || BC254 | BC394 40
BC138 | BC140 14 ||BC187 |BC178 | 20 ||BC255 [BC394 40
BC139 |BC139 11 ||BC190 |BC107 2 ||BC256 | BCAT7 48
BC140  [BC140 14 ||BC192 |BC298 25 || BC257 | BC177 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 |BC177 20
BC145 |[BC394 | 40 |[BC207 |BC107 2 ||BC262 |BC178 20
BC147 |BC107 | 2 ||BC208 |BC108 2 | |BC263 |BC178 20
BC148 |BC108 | 2 |[BC209 [BC109 2 ||BC266 |BC477 48
BC149 |BC109 2 ||BC210 |BC377 35 | | BC267 |BC107 2
BC150 | BC108 2 ||BC211  |BC141 14 || BC268 |BC108 2
BC151 |BC108 | 2 ||BC212 |BC177 20 || BC269 |BC109 2
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SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BC270 | BC109 2 || BC328 | BC298 25.|| BC383 | BC108 2
BC271 | BC378 35 || BC329 | BFY76 | 148 || BC384 | BC108 2
BC272 | BC377 s5 || 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 | BC179 20 || BC395 | BC141 14
BC286 | BC301 28 || BC337 | BC377 35 || BC396 | BC161 17
BC287 | BC303 32 || BC338 | BC378 35 || BC40D | BC477 48
BC294 | BC160 17 || BC340 | BC140 14 || BC407 | BC107 2
BC295 | BC108 2 || BC341 | BC141 14 || BC408 | BC108 2
BC297 | BC297 25 || BC342 | BC141 14 || BC409 | BC109 2
BC298 | BC298 25 || NC343 | BC161 17 || BC417 | BC177 20
BC300 | BC300 28 || BC344 | BC300 28 || BC418 | BC178 20
BC301 | BC301 28 || BC345 | BC303 32 || BC419 | BC179 20
BC302 | BC302 28 || BC347 [ BC107 2 || BC420 | BC393 38
BC303 | BC303 | 32 ||BC348 |BC108 2 || BC429 | BC440 42
BC304 | BC304 | 34 ||BC349 |BC109 2 || BC430 | BC460 45
BC307 | BC177 | 20 || BC350 |BC177 20 || BC431 | BC301 28
BC308 | BC178 | 20 || BC361 |BC178 20 || BC432 | BC303 32
BC309 | BC179 | 20 ||BC362 |BCI179 20 || BC437 | BC107 2
BC310 | BC141 | 14 ||BC354 | BC4T8 48 || BC438 | BC108 2
BC311 | BC161 | 17 || BC365 | BC478 48 || BC439 | BC109 2
BC312 | BF258 | 80 || BC357 |BCA79 48 || BC440 | BC440 | 42
BC313 | BC303 | 32 ||BC358 |BC109 2 || BC441 | BC441 42
BC315 | BC177 | 20 [/ BC360 |BC160 17 || BC446 | BCA477 48
BC317 | BC107 | 2 ||BC361 |BC161 17 || BC448 | BC477 | 48
BC318 | BC108 2 || BC368 | BC440 42 || BCast | BC107 2
BC319 | BC109 | 2 ||BC369 |BC460 45 || BC452 | BC108 2
BC320 | BC177 20 || BC370 |BC298 25 || BC453 | BC109 | 2
BC321 | BC178 20 ||BC377 |BC377 | 35 || BC454 | BC177 20
BC322 | BC179 | 20 |[BC378 |BC378 | 35 || BC455 | BC178 20
BC324 | BC301 28 || BC381 | BC177 20 || BC456 | BC179 20
BC327 | BC297 25 || BC382 |BC107 2 || BC460 | BC460 45

Xin




CROSS REFERENCE (continued)

TYPE PAGE TYPE

BC585 99 || BCW78

07 BC586 20 || BCW79

BC468 | BC108 | 2 |/BC635 35 || BCW8O
BC469 | BC109 | 2 [|BC636 25 || BCW82
BC477 | BC477 | 48 ||BC714 20 || BCWS3
BC478 | BC478 | 48 ||BC727 25 || BCW84

BC479 | BCA79 | 48 ||BC728 25 ||BCwss |BFX37 | 111

BC512 | BC177 | 20 ||BC737 35 || BCW86 20
BC513 | BC178 | 20 ||BC738 35 || BCW87 55
BC514 | BC179 | 20 [|BCWI10 55 || BCW88 55
BC520 | BFR16 | 99 |/BCW11 66 || BCW90 | 35
BC521 BFR17 | 101 ||BCW12 55 || BCW91 1193
BC522 | BFR17 | 101 ||BCW13 66 || BCW92 25

BC523 | BFR16 | 99 ||BCW14
BC524 | BC107 2 ||Bcwi1s

55 || BCWO3 :‘2N2907Av 269
66 || BCWO4 | 2N2222A | 247

BC525 | BC478 | 48 ||BCW16 55 || BCW95 | 103
BC526 | BC477 | 48 ||BCW17 66 || BCW96 | 266
BC529 | BC297 | 25 ||BCW20 56 || BCW97 | 269
BC530 | BC393 | 38 ||BCW21 66 || BCwos 55
BCE31 | BC393 | 38 ||BCW22 55 || BCW99 66
BCE32 | BC394 | 40 ||BCW23 | 66 || BCX25 55
BC533 | BC394 | 40 |/BCW34 |2N2222A| 247 ||BCX26 66
BC535 | 2N3700 | 290 ||BCW35 |2N2907A| 269 || BCX40 42

BC546 | BFY76 | 148 ||BCW36 |2N2222A| 247 || BCX45 :2N2221A, 247

BC547 |BC107 | 2 ||BCW37 |2N2907A| 269 || BCX46 |2N2906A | 269
BC548 | BC108 2 ||BCW44 | BFX69A | 123 || BCX47 |2N2222A| 247
BC549 | BC109 | 2 ||BCW45 |BFX41 | 116 ||BCX48 |2N2907A| 269
BC550 | BC107 | 2 ||BCW50 |BC394 | 40 ||BCX49 |2N3701 | 290

BC556 | BCA77 | 48 ||BCW62 |2N3962 | 297 || BCX58 |BCYS8 | 55
BC557 |BC478 | 48 ||BCWe3 |[BCY79 | 66 || BCX59 |BCYS9 | 65
BC558 | BCA478 | 48 ||BCWe4 |BCY79 | 66 || BCX60 C461 | 45
BC559 | BC479 48 ||BCW73 |2N2221 | 245 || BCX73 [2N2222 | 245
BC560 |[BC478 | 48 |[BCW74 |2N2221A| 247 || BCX74 |2N2222A | 247
BC582 | BC107 2 ||BCW75 |2N2906 | 266 || BCX75 |2N2907 | 266
BC583 | BC108 2 ||BCW76 |2N2906A | 269 || BCX76 | 2N2907A | 269

BC109 | 2 ||BCW77 |2N2219 | 245 || BCX78 |BCY78 | 66

XV



TYPE SJ';ESA:.é':? PAGE TYPE SI\IGESA:;‘;: PAGE TYPE Sﬁ:;x:;:? PAGE
BCX79 | BCY79 66 || BF241 | BF173 76 || BF338 | BF259 80
BCY56 | BCY5E9 55 || BF248 | 2N2222 | 245 || BF355 | BF259 80
BCY58 | BCY58 55 || BF249 | 2N2907 | 266 || BF367 | BF167 72
BCY59 | BCY59 55 || BF250 | 2N2222 | 245 || BF371 | .BF271 84
BCY66 | BCYBY 55 || BF257 | BF257 80 || BF373 | BF173 76
BCY67 |-BCY79 66 || BF258 | BF258 80 || BF390 | BF259 80
BCY69 | BCY58 55 || BF259 | BF259 80 || BF391 | BC394 40
BCY70 | BCY70 60 || BF260 | BF167 72 || BF456 |-BF457 92
BCY71 BCY71 60 || BF261 | BF167 72 || BF457 | BF457 92
BCY72 | BCY72 60 || BF270 | BF167 72 || BF458 | BF458 92
BCY78 | BCY78 66 || BF271 |.BF271 84 || BF459 | BF459 92
BCY79 | BCY79 66 || BF287 | BF287 86 || BF497 | BF173 76
BF120 BC394 40 || BF288 | BF288 89 || BF523 | BF271 84
BF137 BF257 80 || BF291 [ 'BC107 2 || BF596 | BF167 72
BF156 BF257 80 || BF292 | BF258 80 || BF597 | BF173 76
BF157 BF257 | 80 || BF293 | BC107 2 || BFR10 | 2N2218 | 245
BF162 BF167 | 72 || BF294 | BF257 80 || BFR11 | 2N2221 | 245
BF163 BF167 | 72 || BF297 | BE257 80 || BFR12 | BCY59 55
BF164 | BF167 | 72 || BF298 | BF258 80 || BFR16 | BFR16 99
BF167 BF187 | 72 || BF299 | BF259 80 || BFR17 | BFR17 .| 101
BF173 BF173 76 || BF302 | BF288 89 || BFR18 | BFR18" | 103
BF174 BF258 | 80 || BF303 | BF287 86 || BFR19 | BFX69 | 123
BF176 BF173. 76 || BF304 |'BF288 89 || BFR20 | 2N3019 | 275
BF177 BF257 80 || BF305 |BF?258 80 || BFR21 | 2N1893 | 242
BF178 | BF258 80 || BF306 |BF173 76 || BFR22 | 2N1893:| 242
BF179 BF259 80 || BF307 | BF288 89 || BFR23 | 2N4036-| 307
BF198 ' 72 || BF308 | BF271 84 || BFR24 | 2N4036 | 307
BF199 76 || BF309 | BF271 84 || BFR39 | BFR18: | 103
BF207 72 || BF310 |BF173 76 || BFR40 | 2N3700 | 290
BF208 84 || BF311 |BF173 76 || BFR56 | BC440 | 42
BF214 89 || BF321 |BC108. 2 || BFRE7 | BF257 | 80
BF215 84 || BF322 |2N2218 /| 245 || BFR58 | .BF258 -1 80
BF224 E473 76 || BF323 | 2N2904 | 266 || BFR59 | BF259 80
BF225 | BF271 84 || BF325 |BF167 72 || BFR77 |.2N1893 | 242
BF226 BF288 89 || BF336 |BF257 80 || BFR78 | 2N3020:| 275
BF240 BF167 72 || BF337 |BE258 80 || BFR86 | BC394 40

XV




CROSS REFERENCE (continued)

TYPE ilGES/;:.ErSE'f PAGE TYPE S“?ESA":;;? PAGE TYPE ic;s;:;;s PAGE
BFR87 | BC394 40 ||BFV65 |BSX26 | 173 || BFX41 |BFX41 | 116
BFS61 | BSX33 | 193 ||BFV66 |2N2221A| 247 || BFX43 |2N2369 | 251
BFS62 | BF173 76 || BFV66A | 2N2222A| 247 || BFX44 | 2N2369A| 253
BFS69 | BC178 20 || BFV67 |2N709 | 225 || BFX48 |BFX48 | 120
BFS89 | BFS89 | 106 || BFV68 |2N2483 | 257 || BFX50 | 2N2222A| 247
BFS90 | BFW44 | 108 || BFV68A |2N2484 | 257 || BFX51 | 2N2221A| 247
BFS91 | BFX91 | 129 ||BFVO0A |2N2222 | 245 || BFX68 | 2N1711 | 238
BFS92 | BFX41 | 116 ||BFVO0B |2N2221 | 245 || BFX68A | 2N1711 | 238
BFS93 | BFX40 | 116 ||BFV99 |2N2221A| 247 || BFX69 | BFX69 | 123
BFS94 | BFX39 | 116 ||BFW20 |BCA477 48 || BFX69A | BFX69A | 123
BFS95 | BFX38 | 116 |[BFW21 |BFX37 | 111 || BFX74 | 2N2904 | 266
BFS99 | BC394 40 ||BFW22 |BC478 48 || BFX74A | BFX39 | 116
BFT22 | 2N2906 | 266 ||BFW24 |2N3108 | 280 || BFX77 |BFR16 | 99
BFT29 | 2N3701 /| 290 ||BFW25 |2N3110 | 280 || BFX84 | 2N1893 | 242
BFT30 | BSX33 | 193 ||BFW26 |2N3109 | 280 || BFX85 | 2N1893 | 242
BFT31 | 2N956 | 228 ||BFW29 |2N2219 | 245 || BFX86 |2N1711 | 238
BFT39 | BSS15 | 310 ||BFW31 |2N2905 | 266 || BFX87 | 2N2905A| 269
BFT40 | BSS16 | 310 || BFW32 |2N2219 | 245 || BFX88 | 2N2905 | 266
BFT41 | 2N5321 | 310 || BFW33 |[BSY56 | 221 || BFX91 |BFX91 | 129
BFT45 | 2N3440S| 289 || BFW36 | BF257 80 || BFX93 |2N930 | 236
BFT57 | BC394 40 || BFW38 | BF257 80 || BFX94 | 2N2221 | 245
BFT60 | 2N4033 | 301 || BFW43 |BFWA43 | 108 || BFX94A | 2N2221A| 247
BFT61 | 2N4030 | 301 || BFW44 |BFW44 | 108 || BFX95 |2N2222 | 245
BFT62 | 2N4030 | 301 ||BFW45 |BF257 | 80 || BFX95A | 2N2222A| 247
BFT69 | 2N4031 | 301 || BFW63 |[2N2222 | 245 || BFX96 |2N2218 | 245
BFT79 | 2N4031 | 301 || BFW63A | 2N2222A| 247 || BFX96A | 2N2218A| 247
BFT80 | 2N4033 | 301 || BFX12 |BFX48 | 120 || BFX97 |2N2219 | 245
BFT81 | 2N4032 | 301 ||BFX13 |BFX48 | 120 || BFX97A | 2N2219A| 247
BFV23 | BSX23 | 185 ||BFX23 |BSX32 | 189 || BFX98 | BF2567 80
BFV56 | BSS26 | 1563 ||BFX29 |2N2904A| 269 || BFY25 | 2N2219A| 247
BFVE6A | BSS26 | 153 || BFX35 |2N2907 | 266 || BFY26 | 2N2222A| 247
BFV57 | BSVE9 | 161 || BFX36 |2N2907A| 269 || BFY33 | BFY56 | 138
BFV57A | BSS26 | 153 ||BFX37 |BFX37 | 111 || BFY34 |2N1613 | 238
BFV64 | 2N2907 | 266 ||BFX38 |BFX38 .| 116 || BFY40 |2N1711 | 238
BFVG4A | 2N2907A| 269 ||BFX39 |BFX39 | 116 || BFY41 |BF257 | 80
BFV64B | 2N2907 | 266 ||BFX40 |BFX40 | 116 || BFY43 |BF257 | 80

XVI




SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BFY44 BFY56A| 138 || BSS68 BC393 38 || BSW27 | 2N3725 | 293
BFY45 BF257 80 || BSV15 BSV15 157 || BSW28 | BSX32 189
BFY46 2N1711 | 238 || BSV16 BSV16 157 || BSW28 | BSX32 189
BFY50 BFY50 135 || BSV17 BSV16 1567 || BSW37 | 2N2894 | 263
BFY51 BFY51 135 || BSV21 2N2894 263 || BSW38 | BSX19 169
BFY52 BFY52 135 || BSV23 BSX28 181 || BSW41 2N2221A| 247
BFY53 BFX69 123 || BSV24 BSX28 181 || BSW42 | BCY58 55
BFYb5 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 2N1711 | 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 BFY76 148 || BSV84 BSS15 310 || BSW54 | 2N2219A| 247
BFY77 2N2484-| 257 || BSV85 BSS16 310 || BSWe6t 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 | 2N2907 266 || BSW756 | 2N2907A| 269
BSS26 BSS26 153 || BSW20 | 2N2906 266 || BSW82 | 2N2221 | 245
BSS27 2N3725 | 293 || BSW20A | 2N2907 266 || BSW83 | 2N2222 | 245
BSS28 BSX32 | 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 BSS26 153 || BSW23 | 2N2904 266 || BSX21 BC394 40
BSS41 BSS26 153 || BSW24 | 2N2904A| 269 || BSX22 2N5321 | 310
BSS48 2N3440S| 286 || BSW25 | BSX29 185 || BSX23 2N5320 | 310
BSS59 2N3700 | 290 || BSW26 | BSS26 173 || BSX24 2N2221 | 245

XVl
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CROSS REFERENCE (continued)

TYPE ?\ﬁgs;::;:_? PAGE TYPE SI\IGEs;:;:'? PAGE TYPE SNGEs;:;gg PAGE
BSX25 | 2N2222 | 245 || BSX95 | 2N1613 | 238|| BSY82 |BFY52 | 135
BSX26 | BSX26 | 173 || BSX96 |2N1711 | 238 || BSY83 | BFY56A | 138
BSX27 | BSX27 | 177 || BSX97 |2N2221 | 245 || BSY84 | 2N1711 | 238
BSX28 | BSX28 | 181 || BSY10 |[2N2218A| 247 || BSY85 | BSX45 | 205
BSX29 | BSX29 | 185 || BSY11 |[2N2219 | 245 || BSY86 | BSX46 | 205
BSX30 | BSX32 | 189 || BSY17 |BSX19 | 169 || BSY87 |BSY56 | 221
BSX33 | BSX33 | 193 || BSY18 |BSX20 | 169 || BSY88 | 2N3107 | 280
BSX36 | BSX36 | 197 || BSY19 |BSX26 | 173 || BSY89 | BCY58 55
BSX38A | BCY58 56 || BSY20 | BSX20 | 169 || BSY95 | BSX19 | 169
BSX38B | BCY59 55 || BSY21 | BSX26 | 173 || BSY95A | BSX20 | 169
BSX39 | BSX39 | 201 || BCY22 |BCY59 55 || 2N656 | BSX46 | 205
BSX44 | 2N709 | 225 || BSY23 |BSX19 | 169 || 2N657 | BC300 | 28
BSX45 | BSX45 | 205 || BSY34 |BSX32 | 189 || 2N696 | BEX69 | 123
BSX46 | BSX46 | 205 || BSY38 |BSX19 | 169 || 2N697 | 2N1613 | 238
BSX47 | BFY56 | 138 || BSY40 |BSX29 | 185 || 2N698 | 2N1893 | 242
BSX48 | BSS26 | 153 || BSY41 |BSX29 | 185 || 2N706 |BSX26 | 173
BSX49 | BSS26 | 153 || BSY44 | BFX69A | 123 || 2N706A | BSX19 | 169
BSX51 | BCY58 | 55 || BSY45 |2N1893 | 242 || 2N707 | BSX39 | 201
BSX52 | BCY59 55 || BSY46 | 2N1613 | 238 || 2N708 | BSX26 | 173
BSX53 |BCY58 55 || BSY51 | BSYS1 | 213 || 2N709 | 2N709 | 225
BSX54 | BCY59 55 || BSY52 |BSY52 | 213 || 2N718A | 2N718A | 228
BSX59 | BSX32 | 189 || BSY53 |BSY53 | 217 || 2N720A | BER18 | 103
BSX60 | 2N3726 | 293 || BSY54 | BSYS4 | 217 || 2N721 | 2N2906 | 266
BSX61 | 2N3725 | 293 || BSYS5 |BSY55 | 221 || 2N722 | 2N2906A| 269
BSX76 | BSX20 | 169 || BSY56 |BSY56 | 221 || 2N735 | 2N2483 | 257
BSX77 | 2N2369A| 253 || BSY58 |[BSX32 | 189 || 2N736 | BFR18 | 103
BSX78 | BSX20 | 169 || BSY62A [ BSX19 | 169 || 2N743 | BSX19 | 169
BSX87 | BSX26 | 173 || BSY62B |BSX20 | 169 || 2N744 | BSX20 | 169
BSX87A | BSX26 | 173 || BSY63 [BSX93 | 209 || 2N753 | 2N2369A| 253
BSX88 | BSX39 | 201 || BSY70 |BSX39 | 201 || 2N754 | 2N1893 | 242
BSX88A | BSX39 | 201 || BSY71 |2N1711 | 238 || 2N760A |BFY76 | 148
BSX89 | BSX19 | 169 || BSY72 |BCYS58 55 || 2N780 | 2N930 | 236
BSX90 | BSX20 | 169 || BSY73 |BCYS8 55 || 2N834 | BSX20 | 169
BSX91 | 2N2369A| 253 || BSY74 | BCY59 55 || 2N869 | BSX29 | 185
BSX92 | 2N2369 | 251 ||BSY78 |[2N2222 | 245 || 2N870 | BSX33 | 193
BSX93 | BSX93 | 200 ||BSY81 |BFY51 | 135 || 2N871 |BFR18 | 103

XV




TYPE ?“GES};:;;? PAGE TYPE SNGESI;: ; SE'? PAGE TYPE is\lii:; SE'?
2N910- BFER18 103 || 2N2221 |2N2221 245 || 2N2927 | 2N2904A
2N911 BSX33 193 || 2N2221A|2N2221A| 247 || 2N2959 | 2N2219A
2N912 BER18 103 || 2N2222 |2N2222 | 245 || 2N3009 | 2N3009
2N914 2N914 231 || 2N2222A | 2N2222A| 247 |{ 2N3010 | 2N3010
2N929 BFY76 148 || 2N2297 |BFY56 138 || 2N3011 | BSX28
2N930 2N930 236 || 2N2368 |BSX19 169 || 2N3012 | 2N3012
2N956 2N956 228 || 2N2369 |[2N2369 | 251 || 2N3013 | 2N3013
2N978 2N2906 | 266 || 2N2369A |2N2369A| 253 || 2N3014 | 2N3014
2N995 BSX29 185 || 2N2405 |BC300 28 || 2N3015 |'BSX32
2N1132 | 2N2904 | 266 || 2N2410 | BSX32 189 || 2N3019 | 2N3019
2N1420 | 2N2219 | 245 || 2N2412 | BSX29 185 || 2N3020 | 2N3020
2N1507 | 2N2219 .| 245 || 2N2475 |2N709 225 || 2N3036 | 2N1893
2N1572 | 2N1893 .| 242 || 2N2477 |2N3725 .| 293 || 2N3053 | 2N3053
2N1573 | 2N1893 | 242 || 2N2483 |2N2483 | 257 || 2N3070 | 2N2905A
2N1574 ["2N3020 | 275 || 2N2484 |2N2484 257 || 2N3073 | 2N2906A
2N1613 | 2N1613 | 238 || 2N2511 |BFY76 148 || 2N3107 | 2N3107
2N1711 | 2N1711 | 238 || 2N2586 |BER17 101 |} 2N3108 | 2N3108
2N1890 | BSY55 221 || 2N2692 |BCY59 55 || 2N3109 | 2N3109
2N1893 | 2N1893 | 242 || 2N2693 BCY59 55 || 2N3110 | 2N3110
2N1983 | 2N2219 | 245 || 2N2694 |BCY59 55 |{ 2N3114 | BF257
2N1984 | 2N2218 :| 245 || 2N2711 |BCY58 55 || 2N3117 | BFR17
2N1985 | 2N1613 | 238 || 2N2712 |BCY58 55 || 2N3121 | 2N2906A
2N1986 | 2N2218 | 245 || 2N2714 | BCY59 55 || 2N3209 | 2N3209
2N1987 | BEX69 123 || 2N2845 | BSS26 153 || 2N3250 | 2N3250
2N1990 | 2N1893 | 242 || 2N2848 |BSX32 189 || 2N3251 | 2N3251
2N1991 | 2N2904 | 266 || 2N2864 |BFY50 135 || 2N3252 | 2N3725
2N2049 | BFY52 135 || 2N2868 | BFX69A | 123 || 2N3253 | BSX32
2N2102 | 2NB020 | 275 || 2N2894 |2N2894 | 263 || 2N3261 B_SXZO
2N2193 | BSX45 | 205 || 2N2904 |2N2904 | 266 || 2N3299 | 2N2218
2N2194A| 2N2218A| 247 || 2N2904A | 2N2904A| 269 || 2N3300 | 2N2219
2N2195 | 2N2218 | 245 || 2N2905 |2N2905 | 266 || 2N3301 | 2N2221
2N2217 | 2N2218 | 245 || 2N2905A | 2N2905A| 269 || 2N3302 | 2N2222
2N2218 | 2N2218 | 245 || 2N2906 |[2N2906 | 266 || 2N3309 | 2N2218
2N2218A| 2N2218A| 247 || 2N2906A | 2N2906A| 269 || 2N3440 | 2N3440S
2N2219 | 2N2219 | 245 || 2N2907 |2N2907 | 266 || 2N3440S| 2N3440S
2N2219A | 2N2219A1 247 || 2N2907A | 2N2907A| 269 || 2N3485 | 2N2906

PAGE

269
247
272
225
181
263
272
272
189
275
275
242
278
269
269
280
280
280
280

80
101
269
263
283
283
293
189
169
245
245
245
245
245
286
286
266

XIX



CROSS REFERENCE (continued)

SGS-ATES

SGS-ATES

TYPE .NEARE:ST PAGE TYPE NE REST PAGE TYPE

2N3486 | 2N2907 | 266 || 2N3964 |2N3964 | 297 || 2N4402 | 2N2906
2N3502 | 2N2905A 269 || 2N3965 | 2N3965 | 297 || 2N4403 | 2N2907 | 266
2N3503 | 2N2905 | 266 || 2N4013 |BSS26 | 153 || 2N4917 | 2N3251 | 283
2N3504 | 2N2907A| 269 || 2N4014 |BSS26 153 || 2N4927 | BE258 80
2N3505 | ZN2907 | 266 || 2N4030 |2N4030 | 301 || 2N5086 | BCY79 | 66
2N3565 | BFR16 99 || 2N4031 |2N4031 | 301 || 2N5087 | BCY79 66
2N3566 | 2N1711 | 238 || 2N4032 |2N4032 | 301 || 2N5088 | BCY59 | 55
2N3567 | 2N1613 | 238 || 2N4033 |2N4033 | 301 || 2N5089 | BCY59 55
2N3568 | BFYS6A | 138 || 2N4034 |2N4034 | 304 || 2N5128 | 2N2219 | 245
2N3569 | BFY56 | 138 || 2N4035 |2N4035 | 304 || 2N5132 | BC109 | 2
2N3638 | 2N2905 | 266 || 2N4036 |2N4036 | 307 || 2N5135 | BCY53 55
2N3641 | 2N2218 | 245 || 2N4037 |2N4036 | 307 || 2N5136 | BC119 9
2N3642 | 2N2218A! 247 || 2N4046 |BSX32 | 189 || 2N5138 | BCY79 66
2N3643 | 2N2219 | 245 || 2N4047 |2N3725 | 293 || 2N5172 | BCY58 55
2N3644 | 2N2905 | 266 || 2N4058 | BC177 20 || 2N5209 | BE107 2
2N3645 | 2N290BA| 269 || 2N4059 | BC178 20 || 2N5210 | BC107 2
2N3646 | BSX26 | 173 || 2N4060 |BC177 20 || 2N5219 | BC108 2
2N3700 | 2N3700 | 290 || 2N4061 |BC177 20 || 2N5262 | BSS15 | 310
2N3701 | 2N3701 | 290 || 2N4062 | BC178 20 || 2N5320 |2N5320 | 310
2N3712 | BF257 80 || 2N4121 | BCY70 60 || 2N5321 | 2N5321 | 310
2N3725 | 2N3725 | 293 || 2N4248 | BC177 20 || 2N5322 | 2NB322 | 312
2N3776 | 2N5321 | 310 || 2N4249 | BC177 20 || 2N5323 | 2N5323 | 312
2N3777 | 2N5322 | 312 || 2N4250 | BC178 20 || 2N5415S| 2N54155! 314
2N3793 | BC107 2 || 2N4258 | BC179 20 || 2N5550 | BC394 40
2N3794 | BC108 2 || 2N4264 | BC108 2 || 2NB551 | BC394 40
2N3825 | BC109 2 || 2N4265 | BC107 2

2N3828 | 'BC107 2 || 2N4286 | BC107 2

2N3829 | BSX36 | 197 || 2N4287 | BC1O7 2

2N3903 | 2N2222 | 245 || 2N4288 | BC178 20

2N3904 | 2N2221 | 245 || 2N4289 | BC177 20

2N3905 | 2N2906 | 266 || 2N4290 | BC179 20

2N3906 | 2N2907 .| 266 || 2N4291 | BC179 20

2N3930 | BFX90 | 129 || 2N4292 |BC109 2

2N3931 | BEX91 | 129 || 2N4293 | BC109 2

2N3962 | 2N3962 | 297 || 2N4358 | 2N54155| 314

2N3963 | 2N3965 | 297 || 2N4359 | BEX37 _J 111
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ALPHABETICAL LIST OF SYMBOLS

Ife

Jib

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, vy
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 susceptance (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.)

Input capacitance

Common-base, input capacitance (output a.c. short-circuited, h and
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 (cuiput short-circuited, y
matrix)

XX1




ALPHABETICAL LIST OF SYMBOLS (continued)

Job Common-base, output conductance (input short-circuited, y matrix)

doe Common-emitter, output conductance (input short-circuited, y
matrix)

Gp Power gain

Gpp Common-base, power gain

Gpe Common-emitter, power gain

9rb Common-base, reverse transconductance (input short-circuited, y
matrix)

Jre Common-emitter, reverse transconductance (input short-circuited, y
matrix)

Gyy Transducer power gain

Gy Unilateralized power gain

Gum Maximum unilateralized power gain

Gy Voltage gain

hip Common-base, small-signal value of the short-circuit forward current
transfer ratio

hte Common-emitter,small-signal value of the short-circuit forward cur-
rent transfer ratio

hee Common-emitter, static value of the forward current transfer ratio

hee1/hEes Common-emitter, static value of the forward current transfer
matched pair ratio

hip Common-base, small-signal value of the short-circuit input im-
pedance

hie Common-emitter, small-signal value of the short-circuit input
impedance

hob Common-base, small-signal value of the open-circuit output ad-
mittance

hoe Common-emitter, small-signal value of the open-circuit output ad-
mittance

hp Common-base, small-signal value of the open-circuit reverse voltage
transfer ratio

hre Common-emitter, small-signal value of the open-Circuit reverse
voltage -transfer ratio

g Base current

g1 Turn-on current

Igo Turn-off current

lgm Base peak current

lc Collector current

lego Collector cutoff current with emitter open

lceo Collector cutoff current with base open

lcer Collector cutoff current with specified resistance between emitter
and base

lces Collector cutoff current with emitter short-circuited to base

lcev Collector cutoff current with specified reverse voltage between
emitter and base

lcex Collector cutoff current with specified circuit between emitter and
base

XX1i



Rge
Ree
Rq
R;
RL
Ro
Rin
. Rth j-—amb(Rth j-a)
Ritn j-case (Rtn j<)
+ N

N
SVR
1
Tamb (Ta)
TCaSe (TC)
ta
t

Tstg (Ts)
Vge

VBE (sat)
V(sr)cBO
V(8R) ceO
V(8r)cER
V(8R)cEs

V(BR)CEV

V(8Rr)EBO
Vee

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

Input 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

XXl




ALPHABETICAL LIST OF SYMBOLS (continued)

Veeo
Vce
Vcex
Veeo
VCEO(sus)
Vcer

VCER(sus)
VCE(sat)
Vces
Vcev
VCEV(sus)
VCEX

VCEX (sus)

Ves
Vego
i
Vint
Vo

VDD
s
Yfb
Yte
Yib
Yie
Yob

yoe

Yro

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

XXV



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)

B Te i
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DATA SHEETS



BG 107
BG 108

BG 109 SILIGON PLANAR NPN

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

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

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

ABSOLUTE MAXIMUM RATINGS BC 107|BC 108 |BC 109
Vero Collector-base voltage (I = 0) 50V | 30V | 30V
Veeo Collector-emitter voltage (Iz = 0) 45V | 20V | 20V
Veso Emitter-base voltage (I = 0) _ 6V J \" 5V
Ic Collector current T 10mA
Pt Total power dissipation at T, =25°C 03 W

at T, =25°C 0.75 W
LI Storage temperature -55t0 175°C
Ti Junction temperature 175°C
MECHANICAL DATA Dimensions in mm
e
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BG 107
BG 108
BC 109

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

200

500

°C/W
°G/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
lcgo  Coilector cutoff :
current (I = 0) for BC 107 '
Vg =40V 15| nA
Vg =40V T, ,=150°C 15| A
for BC 108 - BC 109
Veg =20V 15| nA
Veg=20V T,,, =150°C 15] pA
Vier)cao Collector-base
: breakdown voltage
(le=0) lc = 10uA
o for BC107 | 50 v
for BC 108 | 30 \%
, v for BC109 | 30 v
V(ryceo” Collector-emitter
breakdcown voltage
(Il =0) lc =10mA
for BC107 | 45 \
for BC108 | 20 \%
for BC109 | 20 v
Vieryeso EMitter-base
breakdown voltage :
(e =0) I =10pA.
' for BC 107 6 \Y
for BC108 | 5 \Y
for BC109 | 5 \Y
Veg(sayx  Collector-emitter .
saturation voltage Ilc =10mA Iy =05mA 70 250 mV
Il =100mA i3 =5mA 200 600|mV
'/ Base-emitter voltage lc =2mA Ve, =5V |550 650 700]mV
le =10mA V=5V 700 770 mV.
Vge (sat) Base-emitter
saturation voltage Ilc =10mA | =05mA 750 mv
- lc =100mA I =5mA 900 mv

3



BG 107
.BG108
_ BG109

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee* DC current gain le =2mA Vg =5V
for BC 107 110 230 450| —
for BC107 Gr. A|110 180 220| —
for BC107 Gr. B|200 290 450| —
for BC 108 110 350 800| —
for BC108 Gr. A{110 180 220{ —
for BC108 Gr. B|200 . 1290 450] —
for BC108 Gr. C|{420 520 800| —
for BC 109 200 350 800| —
for BC109 Gr. BJ200 290 450| —
for BC109 Gr. C|420 520 800( —
lc =10pA Vi =5V
for BC 107 120 —
for BC107 Gr. A 90 —
for BC107 Gr. B} 40 150 —
for BC 108 120 —_
for BC108 Gr. A 90 —
for BC108 Gr. B| 40 150 —_
for BC 108 Gr. C|100 270 —
for BC 109 70 210 —
for BC109 Gr. B| 40 = 150 —
for BC109 Gr.. C{100 270 —
hg, Small signal
current gain lc =2mA V=5V
f  =1kHz
for BC 107 250 —
for BC107 Gr. A 190 —
for BC107 Gr. B 300 —
for BC 108 370 —
for BC108 Gr. A 190 —_
for BC 108 Gr. B 300 —
for BC 108 Gr. C 500 —
for BC 109 370 —
for BC109 Gr. B 300 —
for BC109 Gr. C 550 —
lc =10mA Vg =10V
f =100MHz. 2 —
Cepo  Collector-base
capacitance e =0 Vg =10V
f =1MHz 4 6| pF




BG 107
BG 108
BC 109

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
Cego  Emitter-base
capacitance lc =0 Vegg = 05V
f =1MHz 115 pF
NF Noise figure lc =02mA V=5V
' Rg = 2kQ f =1kHz
B =200Hz
for BC 107 2 10| dB
for BC 108 2 10| dB
. for BC109 15 4|dB
lc =02mA V=5V
R, =2 kQ
f =10Hzto 10 kHz
B = 157kHz
for BC 109 15 4|dB
h, Input impedance lc =2mA Vi =5V
f =1kHz
for BC 107 4 kQ
for BC107 Gr. A 3 kQ
for BC107 Gr. B 438 kQ
for BC 108 55 kQ
for BC108 Gr. A 3 kQ
for BC 108 Gr. B 4.8 kQ
for BC 108 Gr. C 7 kQ
for BC 109 55 kQ
for BC109 Gr. B 48 kQ
for BC109 Gr. C 7 kQ
h, Reverse voltage ratio le =2mA Vg =5V
f =1kHz
for BC 107 2.2x104 —
for BC 107 Gr. A 1.7 x 104 —
for BC 107 Gr. B 2.7 x 104 —
for BC 108 3.1 x104 —
for BC 108 Gr. A 1.7 x104 —
for BC 108 Gr. B| =~ 2.7x10+4 —_
for BC 108 Gr. C 3.8x104 —
for BC 109 3.1 x 104 —
for BC 109 Gr. B 2.7 x 104 —_
for BC109 Gr. C 3.8x 104 —_




~ BC107
BG108
~BG109

ELECTRICAL CHARACTERISTICS . (continued)

Parameter ) Test conditions Min. Typ. Max.| Unit
hg. Output admittance lc =2mA Vi =5V
' f =1kHz ’

~ for BC 107 20 us

for BC107 Gr. A - 13 vs

for BC107 Gr. B 26 us

for BC 108 © 30 us

for BC 108 Gr. A 13 »Ss

for BC 108 Gr. B 26 ns

for BC108 Gr. C 34 us

for BC 109 30 us

for BC109 Gr. B 26 .l us

for BC109 Gr. C 34 us

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

DC normalized current gain Collector-emitter saturation voltage
. G-3216 . G-3a17
hrEy VcE(sat) - [ H l ‘
(mv) | | Ui
Ic=201g
16 160 Hr
Tamb=45°C
12 s i 120
T Lt o ™
LA AT 250c] [T
!
A
08 o 80 /
Bl l /
e NORMALIZATION /
= hpg=1atlc=2mA Y [
0.4 ] Tamb=25°C Vcg =5V. 40
oL | .
10-2 10 1 10 Ic(mA) 102? 10" 1 10 Ic(mA)




BG 107
BG 108
BC 109

Collector-base capacitance

G-3218
Cco
(pF)
8
Ig=0
6
4 \‘
T ——
2
0 4 8 2 16 VegV)
Noise figure (for BC 109 only)
G -3
Rg 85 = NN
(kQ)s NN
“ N
N \ N\
2 \ \w N AN §7
N 15:9 N/}
™N
10 AT NN \‘ AN
8 N NN
6 N\ AVAY
N . N\
. \
\\ ™. \\\
\ \\‘ NN T2 \
\\:\f\\ )
1 N N 3
® ~ =
B = RN 4
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t = 100Hz NN 5
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1 \ﬁ~ N
16° 2 4 6 8 2 4 6 8 2 4 6 8

10- 10-2 10! Ic(mA)

Transition frequency

G-3219
t
(MHzT) L
Veg = 10
220
N
200 y
180 /
160
4
140 //
/
120 7
100
107 1 10 Ic(mA)
Noise figure (for BC 109 only)
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BG 107
BG 108
BC 109

Noise figure (for BC 109 only) Power rating chart
ST - A N - 3222 G-3223
Rgs T~ e Ptot
*)s fyeg = 5V ~ N (mW)
“ [#=10Hz to 10kHz AN NN 250
B =157 kHz N ‘\ NN \
2
N3N
NN
10 N~ N 200
N
6 BN -
4
SN N / 150 IN FREE AIR
A N5/
~N \N\
= ™ 100
M- — ]
P SN
! o — T~ ot 50
, ™~ ™ 4
N ~—~5
£ 907! g > 0
: Lo : “ose F4] 50 75 100 125 Tamb (*C)
102 107 I (mA)




BC 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 ’B” audio output stages.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) 60 V
Veeo Collector-emitter voltage (lIg = 0) 30 VvV
Veso Emitter-base voltage (I = 0) 5 V
Piot Total power dissipation at T, , = 25°C 08 W

at T,.= 25°C 5 W

at T, =100°C 28 W
T Storage temperature -55 to 200 °C
T; Junction temperature 200 ©°C
MECHANICAL DATA Dimensions in mm

9 5/73




BC 119

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35
max 220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. |{Unit
leso Collector cutoff
current (I = 0) Veg = 40V 100 | nA
Veg =40V T,,=150°C 20| pA-
V(er) ceo Collector-base
breakdown voltage
(Il = 0) lc =100 pnA 60 \
Veeo(sus)” Collector-emitter
sustaining voltage
(I = 0) le =10mA 30 \
V(er) eB0 EMitter-base
breakdown voltage
(e =0) le = 100 uA 5 \'%
Ve (saty” Collector-emitter
saturation voltage lc =150mA I3 = 15mA 015 035]| V
Ilc =500mA Iz =50mA 04 11|V
le =1A lg = 100 mA 08 15|V
Vg™ Base-emitter voltage le =500mA V=10V 1 18|V
lc =150mA Vg =1V 0.85 1V
Ve (sar)” Base-emitter
saturatior. voltage lc =#50mA Iz = 15mA 08 12|V
le =1A lg =01A 1.4 2l Vv
hee* DC current gain lc =80mA V=1V 40 100 -
le =150mA V=1V 40 90 120|—
lc =5800mA V=10V | 25 60 —
"ee,/"FE, Matched pair lc =300mA Vg =5V 14| —
fr Transition frequency le =50mA V=10V | 40 MHz
Ccso  Collector-base
capacitance le =0 Vg =10V 12 25 | pF

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

BC 139

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

Veeo
Vceo
Veso
Ic
Piot

Tstg
i

Collector-base voltage (Ig = 0)

Collector-emitter voltage (lg= 0)

Emitter-base voltage (Ic= 0)

Collector current

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

Storage temperature

Junction temperature

-40

-40

-5

-0.5

0.7

3

-55 to 200
200

o O

0O0=EE=r<<<

MECHANICAL DATA

1

Dimensions in mm

e

e P ——




BGC

139

THERMAL DATA

Thermal resistance junction-case

Rith j-case max 58 °C/W
Rth j-amb Thermal resistance junction-ambient max 250 °C/W
ELECTRICAL CHARACTERISTICS (T,mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff current|Vcg= -30V -100{ nA
(le=0) Veg=-30V Tampb= 75°C -50| MA
V(grjceo Collector-base break- |lc =-10 uA -40 \%
down voltage (Iz=0)
V(sRr)ceo *Collector-emitter break-|Ic = -10 mA -40 \%
down voltage (Ig=0)
Visryeso Emitter-base break- lg =-10 LA -5 \Y
down voltage (Io= 0)
VCE(sat) Collector-emitter lC = -300 mA
saturation voltage lg =-30 mA -0.45 -0.8| V
lc =-500 mA
lg =-50 mA -1 \Y,
Ve Base-emitter voltage lc =-10 mA
Vee=-10V -0.7
lc =-100 mA
VCE: -10V -0.77 \%
Ic =-300 mA
VCEz -1V -0.97 \%
hgg* DC current gain le =-10 mA
VCE: -10v 90 —
lc =-100 mA
VCE= -10V 40 90 —_
lc =-150 mA
VCE: -1v 45 —_
lc =-300 mA
VCE: -1V 20 35 -
fr Transition frequency |lc = -60 mA Vee=-10V 200 MHz
Ccro Collector-base le=0 Veg=-10V
capacitance f=1MHz 6 pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BC 139

Base-emitter voltage DC normalized current gain
G-3213 G-3214
-V
” | e 1]
(v) |
:;c =.so‘mv.x Tamb =45°C
085 e - 1 12 iz N
M N
»
% sec 1]
08 \‘ ) / T TN
- V1
/1
N ,/ e \
< L \
™. P \
075 \ 08 7 \
\\ ORMAL IZATIO! \
N ALIZATION
0 N 06 I¢ =-100mA
A VCE z-10V
N
h 1] 1
0.65 04 P’ L6
0 20 4“0 60 80 Tamp (°C) ! 10 10? -I¢ (mA)
Collector-emitter saturation voltage Power rating chart !
G-0893 G-INS
“Vee(sat) Prot i
(v) * W)
.
, 1c=-101g
3
AN
1 / AN
8
6 7 l’,
‘ / 2 /)"‘Y/
/ N, L
2 / \\@ i .
L N ’){o T b
107 2 N 8
‘ < ,
1 !
. \L
! IN ;
2 b : 35:‘"? I \\‘ |
i [ i i T~ N
0t Ll i 1 T
2 4 6 8 2 “ 6 8 2 “ 6 8
1 10 102 -Ig (mA) 0 50 100 10 Tamp(*C)
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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 1A.

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

ABSOLUTE MAXIMUM RATINGS

BC 140 I BC 141

Veso Collector-base voltage (I = 0)

Veeo Collector-emitter voltage (I; = 0) €2/5

Veso Emitter-base voltage (I = 0)

Ic Collector current

Ig Base current

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

T Storage temperature

T Junction temperature

60 V 80 V
40 V 60 V
7V
1A
0.1 A
08 W
4 W
-55 to 200 °C
200°C

MECHANICAL DATA

s
A0S

i e

Dimensions in mm



BC 140
BC 141

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistence junction-case
Thermal resistance junction-ambient

max 44
max 220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff
current (I = 0) Veg =50V 200 | nA
Veg =50V T, = 150°C 200 | pA
V(r) ceo Collector-base
breakdown voltage
(e =0) lc = 100 uA
for BC 140 60 \
for BC 141 80 \
V(sryceo"Collector-emitter
breakdown voltage
(I =0) lc =10mA
for BC 140 40 \
for BC 141 60 \
V(8r) eso Emitter-base
breakdown voltage
(Ic = 0) le = 100 nA 7 v
Ve (sary” Collector-emitter
saturation voltage lc =100mA Iz = 10mA 0.1 \Y
lc =500mA I3 =50mA 0.35 \
le =1A lg =01A 0.6 11V
Vg™ Base-emitter voltage le =1A Ve =1V 125 16| V
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BG 140
BC 141

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee* DC current gain lc =100uA V=1V
for BC 140-141 75 —_
for BC 140-141 Gr. 6 28 —
for BC 140-141 Gr. 10 40 —
le =100mA Vg =1V
for BC 140-141 40 140 250| —
for BC 140-141 Gr. 6 40 63 100| —
for BC 140-141 Gr.10 | 63 100 160| —
le =1A Ve =1V
for BC 140-141 26 —
for BC 140-141 Gr. 6 15 —
for BC 140-141 Gr. 10 20 —
"r,/"FE, Matched pair ratio lc =100mA Vg =1V 1.25| —
fr Transition frequency le =50mA V=10V 50 |MHz
Ceso  Collector-base
capacitance le =0 Veg =20V
f =1MHz 12 pF
ton Turn-on time lc =100mA
lg; = 5mA 250| ns
tos Turn-off time lc = 100mA
lgg = Iz, =5mA 850| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BC 160
SILICON PLANAR NPN BC 161

GENERAL PURPOSE TRANSISTORS

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

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

ABSOLUTE MAXIMUM RATINGS l BC 160 | BC 161
Veao Collector-base voltage (I; = 0) -60 V -80 V
Veeo Collector-emitter voltage (l; = 0) 40V | -60V
Veso Emitter-base voltage (I = 0) -5V
le Collector current -1 A
Ig Base current -0.1 A
Pyt Total power dissipation at T, , =25°C 08 W

at T,.=25°C 4 W
Ts‘g Storage temperature -55 to 200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

17 5/73




BC 160
BC 161

THERMAL DATA

R
R

Thermal resistance junction-case max 44 °C/W
Thermal resistance junction-ambient max 220 °C/W

th j-case

th j—amp

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

Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff
current (I = 0) Veg = =50V -200| nA
Veg =-50V T, = 150°C -200| pA
V(gr) ceo Collector-base
breakdown voltage
(Il =0) lc = -100 1A
forBC 160 | -60 \
for BC 161 -80 \"
V8r)ceo Collector-emitter
breakdown voltage
(g = 0) lc =-10mA
forBC 160 |-40 Vv
for BC 161 -60 \"
V(sr) eso Emitter-base
breakdown voltage
(Ic = 0) le = -100nA -5 \
Ve (sany” Collector-emitter
saturation voltage le =-01A I3=-10mA -0.1 \
le =-05A I;=-50mA -0.35 \
le =-1A lg=-01A -0.6 -1l Vv
Vg™ Base-emitter voltage le =-1A Vge=-1V -11 -16| V
hee* DC current gain lc =-100MA Vg =-1V
for BC 160-161 110 —
for BC 160-161 Gr. 6 46 —
for BC 160-161 Gr. 10 80 —
lc ==-100mA V= -1V
for BC 160-161 40 140 250] —
for BC 160-161 Gr. 6 40 63 100 —
for BC 160-161 Gr.10 | 63 100 160} —
e =-1A Ve = -1V
for BC 160-161 26 —_
for BC 160-161 Gr. 6 15 —
for BC 160-161 Gr. 10 20 —
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BGC 160
BC 161

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
"r,/"Fe, Matched pair ratio le =-100mA Vg =-1V 125 —
fr Transition frequency le =-50mA Vi =-10V | 50 MHz
Ceso  Collector-base
capacitance le =0 Veg = =20V

f =1MHz 15 pF
ton Turn-on time le = -100mA

lg; = -5mA 500| ns
ot Turn-off time lc = -100 mA

lgy = lgy = -5 mA 650| ns

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

19
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BG 177
BC 178

BC 179 SILICON PLANAR PNP

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

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

the BC 107, BC 108 and BC 109.

ABSOLUTE MAXIMUM RATINGS BC 177 | BC 178 | BC 179
Veso Collector-base voltage (Ig= 0) -50V -30V -25V
Vces Collector-emitter voltage (Vgg= 0) -45 'V =25V | -20V
Vceo - Collector-emitter voltage (Ig= 0) -45V -25V_| -20V
Vego Emitter-base voltage (Ic= 0) AV
lem Emitter peak current 200 mA
lc Collector current -100 mA
lem Collector peak current -200 mA
Piot Total power dissipation at T, < 25°C 300 mW

at Tease < 115°C 300 mW
Tstg Storage temperature -65to 175 °C
T; Junction temperature 175 °C

MECHANICAL DATA

Dimensions in mm

5/73 20
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BG 177
BG 178
BC 179

THERMAL DATA

Rtn j_case  Thermal resistance junction-case max 200 °C/W
Rtn j-amb  Thermal resistance junction-ambient max 500 °C/W
ELECTRICAL CHARACTERISTICS (Tamp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff current|Veg= -20V -1 -100| nA
(VBE': 0)
V@Rr)ceo* Collector-emitter lc =-2mA
breakdown voltage for BC 177 |-45 \Y
(lg =0) forBC178 |-25 \Y,
for BC179 |-20 \Y
Vir)ces Collector-emitter lc =-10 A
breakdown voltage for BC 177 |-50 \%
(Vge=0) forBC178 |{-30 \%
forBC179 |-25 Y,
Vir)eso Emitter-base break- le =-10 uA -5 "
down voltage (Ic=0)
Veegaty  Collector-emitter lc =-10 mA
saturation voltage lg =-0.5 mA -75 -250| mV
lc =-100 mA
lg =-56mA -200 mV
Vge Base-emitter voltage le =-2mA Vce=-bV |-600 -640-750| mV
Vgeaty ~ Base-emitter saturation|lc = -10 mA
voltage Ig =-0.5mA -720 mV
Ic =-100 mA
Ig =-bmA ] -860 mV
hgg DC current gain lc =-10 MA Vce=-6V |30 —
hye Small signal current lc =-2mA Vce= -5V
gain f=1kHz
for BC 177 Gr. A | 125 260| -
for BC 178 Gr. A | 125 260 | —
for BC 178 Gr. B | 240 500 —
for BC179 Gr. A | 125 260 | —
for BC 179 Gr. B | 240 500 —
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BG 177
BG 178
BC 179

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency [lc =-10mA  Vcg=-5V 200 MHz
CcBo Collector-base le=0 Veg=-10V 5.5 pF

capacitance
NF Noise figure lc =-0.2mA Vcg=-5V
Rg=2 k& f=1kHz
B =200 Hz
for BC 177 2 10| dB
for BC 178 2 10| dB
for BC 179 1.2 4| dB
hie Input impedance lc =-2mA Veg= -5V
f=1kHz
for BC 177 Gr. 6 1.5 ko
for BC 177 Gr. A 2.7 ke
for BC 178 Gr. 6 1.5 ke
for BC 178 Gr. A 2.7 ks
for BC 178 Gr. B 5.2 ke
for BC 179 Gr. A 2.7 ke
for BC179 Gr. B 5.2 ke
hre Reverse voltage ratio |Ic = -2 mA Vcg= -5V
f=1kHz
for BC 177 Gr. 6 1.8-10-4 -
for BC 177 Gr. A 2.7-10"4 -
for BC 178 Gr. 6 1.8-10"4 -
for BC 178 Gr. A 2.7-10°4 -
for BC 178 Gr. B 4.5-10°4 -
for BC 179 Gr. A 2.7-10°4 -
for BC 179 Gr. B 45-10°4 -
hoe Output admittance le =-2mA Vce= -5V
f=1kHz
for BC 177 Gr. 6 20 uS
for BC 177 Gr. A 25 MS
for BC 178 Gr. 6 20 MS
for BC 178 Gr. A 25 uS
for BC 178 Gr. B 35 MS
for BC 179 Gr. A 25 MS
for BC 179 Gr. B 35 uS
* Pulsed: pulse duration = 300 us , duty cycle = 1%.
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BG 177
BG 178
BC 179
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- BC177
‘BG 178
BC 179

Typical normalized h parameters
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BG 297

SILICON PLANAR PNP BC 298

AUDIO DRIVERS OR OUTPUT STAGES

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

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

ABSOLUTE MAXIMUM RATINGS l BC 297 I BC 298

Vees Collector-emitter voltage (Vg = 0) -50 V l -30 V
Veeo Collector-emitter voltage (I3 = 0) -45 V -25 V
Veso Emitter-base voltage (I = 0) -5V
lg Emitter current 12 A
I Collector current -1 A
Ig Base current -0.2 A
Pyt Total power dissipation at T, =25°C 375 mW

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

MECHANICAL DATA

Dimensions in mm

Supersedes issue dated 9/70 25
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BC 297
BC 298

THERMAL DATA

Rihj-case Thermal resistance junction-case max 100 °C/W
Rip j-amp ~ Thermal resistance junction-ambient max 400 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lees Collector cutoff
current (Vg = 0) for BC 297 Ve = -50V -100| nA
for BC 298 Veg = -30V -100 | nA
V(gry ceoCollector-emitter
breakdown voltage
(I =0) lc =-10mA forBC297 |[-45 \'
forBC 298 |-25 v
V gr) eso EMitter-base
breakdown voltage
(Ilc =0) le = -10pA -5 \
Vee (sat) Collector-emitter
saturation voltage lc = -500 mA
lg =-50mA -0.7| V
Vge Base-emitter voltage le =-100mA Vg =-1V -770 mV
Vige (sat) Base-emitter
saturation voltage Ic = -500mA
Iz =-50mA 12| V
heg DC current gain Gr. 6| I =-100mA V, =-1V| 75 150 —
Gr. 7|l =-100mA Vg =-1V[125 260 —
lc =-300mA Vg =-1V| 30 -
- hrey/hFE; Matched pair ratio lc =-100mA Vg = -1V 141 —
fr Transition frequency lc =-50mA Vg =-10V 250 MHz
Cecso  Collector-base
capacitance le =0 Veg = -10V 8 pF
Cego  Emitter-base
capacitance I. =0 Vgg = -05V 30 pF
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BC 297
BC 298
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BC 302 SILIGON PLANAR NPN

MEDIUM POWER AUDIO DRIVERS

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

ABSOLUTE MAXIMUM RATINGS BC 300 | BC 301 IBC 302
Veso Collector-base voltage (Iz = 0) 120V | 9V | 60V
Veeo Collector-emitter voltage (lg = 0) 80V| 60V |4V
Veey Collector-emitter voltage (Vg = -1.5V) —_
Veso Emitter-base voltage (I = 0)
lc Collector current
lem Collector peak current
lem Base peak current
Piot Total power dissipation at T, =25°C 085 W

at T,,.=25°C 6 W
Tsto Storage temperature -65 to 175 °C
T, Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm




BC 300
BG 301
BC 302

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

°C/W
°C/W

max 25
max 175

ELECTRICAL CHARACTERISTICS

(Tease = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg=60V 5 20| nA
leso Emitter cutoff
current (I = 0) Veg =7V 20[ nA
Vceo(sus)“Collector-emitter
voltage (lg = 0) lc =10 mA
for BC 300 80 Vv
for BC 301 60 Vv
for BC 302 45 \'
Veev(sus) “Collector-emitter
voltage lc =10 mA Vg =-15V
for BC300 |120 \'
for BC 301 90 \"
Ve sat) Collector-emitter
saturation voltage lc =150mA Iy = 15mA 0.2 0.5
Vge Base-emitter voltage lc =150mA V=10V 0.78
hee DC current gain Gr. 4 | I =150mA Vi =10V 40 80| —
Gr.5 |l =150mA V=10V 70 140 —
Gr.6 [l =150mA V=10V |120 240 —
lc =01mA V=10V 20 —
le =500mA V=10V 20 —
fr Transition frequency lc =10mA V=10V 120 MHz
Ccso Collector-base
capacitance le =0 Veg= 10V 10 pF
h;, Input impedance le =5mA  Vi=10V
f =1kHz 1.1 kQ

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BC 300
BC 301
BC 302

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
h. Reverse voltage ratio le =5mA  Vg=10V
= 1kHz 1.7x10-4 —
he, Small signal
current gain lc =5mA  Vi=10V
f =1kHz 140 —
hoe Output admittance lc =5mA V=10V
f =1kHz 14 usS
DC normalized current gain Collector-emitter saturation voltage
her - T — £r Vee 6-0233
1. (mv)
e L : I I— e
TYP VCE: 10V :
TYR LA
1 LT AT 102 £
—~ T
7 \
F =1V 10
\
1
107 T 10 102 I (mA) 10" 1 10 102 Ic(mA)
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BC 300
BG 301
BC 302
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BC 303

BC 304

SILIGON PLANAR PNP

MEDIUM POWER AUDIO DRIVERS

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

ABSOLUTE MAXIMUM RATINGS

BC 303 | BC 304

Veso
Vceo
Veev
Veso
lc
lem
lam
Piot

Tstg
i

Collector-base voltage (Ig= 0)

Collector-emitter voltage (Ig= 0)

Collector-emitter voltage (Vgg= 1.5V)

Emitter-base voltage (Ic= 0)

Collector current

Collector peak current

Base peak current

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

Storage temperature

Junction temperature

-85V -60 V
-60 V -45V
-85V -
-7V
-0.5 A
-TA
-0.5 A
0.85W
6W
-65 to 175 °C
175°C

5/73

MECHANICAL DATA

Dimensions in mm



BG 303
BC 304

THERMAL DATA

Rith j-case ~ Thermal resistance junction-case max 25 °C/W
Rin j-amp  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T .= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
leso Collector cutoff current|V = -60V -5 -20| nA
(Ie=0)
leBo Emitter cutoff current |Vgg= -5V -20| nA
“c: 0)
Vceo (sus) * Collector-emitter lc=-10 mA
voltage (Ig=0) for BC 303 |-60 \
for BC 304 |-45 Vv
Vcev (sus) * Collector-emitter volt- [Ic=-10 mA Vgeg=15V |-85 \
age (for BC 303 only)
Vceay — Collector-emitter lc=-150 mA
saturation voltage Ig=-15 mA -0.25 -0.65| V
Vge Base-emitter voltage lc=-150mA  Ve=-10V -0.78 \%
hee DC current gain Gr. 4 [Ic=-150mA Vce=-10V |40 80| —
Gr.5 |[Ic=-1560mA Vg=-10V |70 140{ —
Gr.6 [Ic=-160mA Vce=-10V |120 240 —
Ic=-0.TmA  Vce=-10V 20 -
Ilc=-500mA Vce=-10V |20 —
fr Transition frequency  |lc=-10 mA Vee=-10V 75 MHz
Cego Collector-base lge=0 Veg=-10V 15 pF
capacitance
hie Input impedance lc=-5mA Vee=-10V
f=1kHz 0.9 ko
hye Reverse voltage ratio Ic=-bmA Vee=-10V
f=1kHz 1.7-1074 -
hte Small signal current lc=-5mA Vee=-10V
gain =1kHz 140 -
hoe Output admittance lc=-5mA Vee=-10V
f=1kHz 45 MS

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BC 303
BC 304

DC normalized current gain Collector-emitter saturation voltage
heg G-02L Ve G-0u5
cEn F—
(mv)
10° =
=
“Veg=10V FH ~
| e L Al
3 10
N\
AY
10
“Veg2 1V
i
L | 1 [T
107 ) 10 107 -lc (mA) 107" 1 10 102 -Ic(mA)
Collector cutoff current Transition frequency
G-0246 ¥ G-0207
-lcso P T
(nA) -~ (MHz)
eg = 60
8 7
10% et Vi
~Veg=10V
3 / !
103 e e g A
102
102 |= 1l bk 4 4o
~ Pal
/ ]
10 4 Sy SN 4
1 10
0 50 100 150 Tcase(*O) 1 10 10? -Ic (mA)

34



SILICON PLANAR NPN

BC 377
BC 378

AUDIO DRIVERS OR OUTPUT STAGES
The BC 377 and BC 378 are silicon planar epitaxial NPN transistors in TO-18

metal case. They are particularly intended for

use in high current, high gain

applications, in driver stages of hi-fi equipments or in output stages of low power
class B amplifiers. The complementary PNP types are the BC 297 and BC 298,
respectively.

ABSOLUTE MAXIMUM RATINGS

| BC 377 I BC 278

Vees
= Veeo
Veso

e
le

I

P

T

tot

stg

T,

Collector-emitter voltage (Vg = 0)

Collector-emitter voltage (I; = 0)

Emitter-base voltage (I = 0)

Emitter current

Collector current

Base current

Total power dissipation at T, , =25°C
) at T ,,.,=75°C

Storage temperature

Junction temperature

50 V 30 V
40 V ’ 25V
6V
-1.2 A
1A
02 A
375 mW
1 W
-65 to 175 °C
175 °C

MECHANICAL DATA

Dimensions in mm

Supersedes issue dated 5/73 35




BG 377
BC 378

THERMAL DATA

R
Rth j=amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

100
400

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T...

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lees Collector cutoff
current (Vge = 0) for BC 377 Vg =50V 15] nA
for BC 378 Vg =30V 15| nA
V(gr) eso0 EMitter-base
breakdown voltage
(le=0) I =10pA 6 \%
V(gr) ceoCollector-emitter
breakdown voltage
(I =0) lc =2mA
for BC 377 40 \'%
for BC 378 25 \
Ve (sar) Collector-emitter
saturation voltage lc =500mA
Iz =50mA 07| Vv
Vg Base-emitter voltage le =100mAV, =1V 740 mV
Vi (sat) Base-emitter
saturation voltage lc  =500mA
Iy =50mA 12] v
hee DC current gain Gr. 6 |I. =100mAV, =1V 75 150 | —
Gr. 7|l =100mAV, =1V 125 260 ) —
lc =300mAV, =1V —
heE)/"FE; Matched pair ratio lc =100mA Vg =1V 141 —
fr Transition frequency lc =50mA Vg =10V 300 MHz
Ceso  Collector-base
capacitance e =0 Veg =10V 8 pF
Ceso  Emitter-base
capacitance Il =0 Vegg =05V 30 pF
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BG 377
BC 378

DC normalized current gain Collector-emitter saturation voltage
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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

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

at Tepee <25 °C 1.4 W
Tetg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C

MECHANICAL DATA Dimensions in mm

1/75 38



THERMAL DATA

Rin jcase  Thermal resistance junction-case max 1256  °C/W
th jamp  1hermal resistance junction-ambient max 440 °C/W
ELECTRICAL CHARACTERISTICS (T,,,,,= 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
leso Collector cutoff
current (Ig = 0) Veg= -100V 50| nA
Veg=-100V  T,np= 150°C 50| MA
V(BR)CBO Collector-base
breakdown voltage Ilc =-10 A -180 \
(IE =0)
Vceo * Collector-emitter
) sustaining voltage lc =-2mA -180 \%
(lg =0)
V(BR)EBO Emitter-base
breakdown voltage lg =-10 MA -6 \%
“c =0)
Vce@aty Collector-emitter
saturation voltage lc =-10mA Ilg=-1TmA -100 -300 | mV
Ilc =-50mA Ig=-5mA -230 mV
Vee(aty Base-emitter
saturation voltage Ilc =-10mA Ig=-1mA -750 -900 | mV
lc =-50mA Ig=-5mA -850 mV
hee* DC current gain lc =-1mA Vee=-10V 140 —
lc =-10mA  Vge=-10V |50 150 -
fr Transition frequency lc =-10mA  V¢ee=-10V |50 120 MHz
CcBo Collector-base
capacitance lg=0 Veg=-10V
f =1MHz 4 7| pF

* Pulsed: pulse duration = 300 us, 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

Veeo  Collector-base voltage (1g = 0) 180 Vv
Vceo Collector-emitter voltage (lg = 0) 180 \
Vego Emitter-base voltage (I = 0) 6 Y
le Collector current 100 mA
Piot Total power dissipation at Tmp < 25 °C . 0.4 w

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

1/75 40



THERMAL DATA

Rin jcase  Thermal resistance junction-case
th j-amb  Thermal resistance junction-ambient

max 125
max 440

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff
current (lg = 0) Veg= 100V 50| nA
Veg= 100V T,,p=150°C 50| MA
Vgryceo Collector-base
breakdown voltage Ic =100 HA 180 \%
(le =0)
VcEo (sus) * Collector-emitter
sustaining voltage Ilc =10mA 180 \%
(lg=0
Vgr)eso Emitter-base
breakdown voltage lg =100 A 6 \
(lc =0)
Vcegaty Collector-emitter
saturation voltage lc =10mA Ig = 1mA 200 300 mV
Ic =50 mA Ig =5mA 400 mV
VgE@at) Base-emitter
saturation voltage lc =10mA lg = 1TmA 750 900 mV
lc =50 mA Ig =56mA 850 mV
hee ™ DC current gain Ilc =1mA Vee= 10V 80 —
lc =10mA Vce= 10V (30 90 -
fr Transition frequency lc =10mA Vce=10V |50 90 MHz
Cceo Collector-base
capacitance le =0 Veg= 10V
f =1MHz 5 pF

* Pulsed: pulse duration = 300 us, 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 f{ransistors in TO-39
metal case. They are intended for general purpose applications, especially for
driver stages.

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

ABSOLUTE MAXIMUM RATINGS BC 440 BC 441
Veso Collector-base voltage (I = 0) 50 V 75V
Vceo (sus) Collector-emitter voltage (lz = 0) 40 VvV 60 V
Veer Collector-emitter voltage (Rge = 100 ) 50 V 7BV
Veso Emitter-base voltage (I = 0) 5V
lem Collector peak current 2 A
lam Base peak current 1A
Pt Total power dissipation at T, , =25°C 1w

‘ at T, ,=25°C iow
L Storage temperature -65 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BGC 440
BC 441

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 17.5 °C/W
max 175 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lego Collector cutoff
current (I = 0) Veg = 40V 100 | nA
leee Collector cutoff
current (Rgz = 100 Q) forBC 440 V. = 50V 10 nA
forBC 441 V. =70V 10 | BA
V(gr) eso Emitter-base )
breakdown voltage
(Ic = 0) le = 100unA 5 v
Veeo(sue; Collector-emitter
voltage (I, = 0) lc =10 mA forBC440| 40 v
for BC 441 | 60 \
VCE(SBS Collector-emitter
saturation voltage le =1A Iy = 100mA Y
Vae(sa; Base-emitter
saturation voltage lc =1A Iy =100mA 15§ V
hes DC current gain Gr. 4| I. = 500 mA
Veg = 4V 40 70| —
Gr. 5| I = 500 mA
Ve =4V 60 130 —
Gr. 6| I = 500mA
Ve = 4V 115 2501 —
e =1A Veg =2V 20 —
(for BC 440 only)
Fie"re, Matched pair ratio lc =500MA Ve =4V 14 —
f, Transition frequency lc =50mA V., =4V 50 MHz

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BC 440
BG 441

Typical DC normalized current gain Typical collector-emitter
saturation voltage
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BC 460
SILICON PLANAR PNP ~ BG 461

MEDIUM POWER AMPLIFIER

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. i

ABSOLUTE MAXIMUM RATINGS I BC 460 I -BC 461
|

Vero Collector-base voltage (Il = 0) -50 V =75V
Veeo (sus) Collector-emitter voltage (I = 0) -40 V -60 V
Veer Collector-emitter voltage (Rge = 100 Q) -50 V -75 V }
Veso Emitter-base voltage (I = 0) -5V
lem Collector peak current -2 A
lam Base peak current -1 A
Py Total power dissipation at Tamijé25 °C 1w

at T.,,.,=25°C 10 W !
Teg Storage temperature -65 to 200 °C |
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 3/71 45 5/73




BG 460
BGC 461

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

17.5
175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (I = 0) Veg = =40V ~-100| nA
lcer Collector cutoff
current (Ry = 100 Q) for BC 460 V. = -50V -10 (pA
forBC461 Vo = -70V -10 | nA
V(gr) eso Emitter-base
breakdown voltage
(I =0) lg = -100 nA -5 %
Veeo(sus) Collector-emitter
voltage (I = 0) lc =-10 mA forBC 460 |-40 \'
for BC 461 | -60 \
Ve (sary  Collector-emitter
saturation voltage le =-1A lg=-100mA -1| Vv
Vee (s::) Base-emitter
saturation voltage lc =-1A Ig =-100 mA -1.5| V
hi DC current gain Gr. 4 | I. = -500mA
Ve = -4V 40 70| —
Gr. 5|l = -500mA
Veg = -4V 60 130 —
Gr. 6 | I = -500 mA
Vg = -4V 115 250 —
e =-1A  Vg=-2V
(for BC 460 only) 20 —_
"ee,/"Fe, Matched pair ratio lc =-500mA Vi = -4V 14| —
fr Transition frequency Ilc =-50mA V,=-4V]| 50 MHz

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

Typical DC normalized current gain
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BC 477
BGC 478

BC 479 SILIGON PLANAR PNP

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

metal case.

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

amplifier applications.

ABSOLUTE MAXIMUM RATINGS

BC 477

BC 478|BC 479

Vees Collector-emitter voltage (Vg = 0)

Veeo Collector-emitter voltage (I; = 0)

Veso Emitter-base voltage (I = 0)

I Collector current

Py Total power dissipation at T, , =25°C
at T, ,.=25°C

Tag Storage temperature

T. Junction temperature

-90 V
-80 V

-50 V| -40 V
-50 V| -40 V

-6V

-150 mA
0.36 W

-55

12 W
to 200°C

200 °C

MECHANICAL DATA
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BG 477
BG 478
BC 479

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

146
480

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. |Unit
legs Collector cutoff
current (Vg = 0) for BC 477
Vg =-70V -10| nA
Vg ==-70V T, ., = 125°C -10 | pA
for BC 478
Ve = -40V -10| nA
Vg =-40V T, = 125°C -10 | uA
for BC 479
Ve =-30V -10| nA
Vg =-30V T, = 125°C -10| uA
leso Emitter cutoff
current (I = 0) Vg = -4V -10| nA
V(er) ces Collector-emitter
breakdown voltage
(Vge = 0) lc =-10pA
forBC 477 | -90 \"
forBC 478 | -50 \"
forBC 479 | -40 v
V(sryceo ‘Collector-emitter
breakdown voltage
(lg=0) lc =-5mA
forBC 477 | -80 v
forBC 478 | -50 \
forBC 479 | -40 \"
V(er) B0 Emitter-base
breakdown voltage
(lc =0 I =-10pA -6 v
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BG 477
BGC 478
BC 479

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit

Ve (saty” Collector-emitter

saturation voltage le =-10mA
lg =-05mA -0.1 -0.25| V
Ilc =-100mA
lg =-5mA -0.3 \%

o

Vee" Base-emitter voltage le =-2mA Vi =-5V | -0.55-0.65 -0.75| V

A
|

Vie (sar)” Base-emitter

saturation voltage lc =-10mA
lg =-05mA -0.75 -09| V
lc = -100mA
lg =-5mA -0.9 \'%
hee” DC current gain le =-10pA Vi =-5V
for BC 477 30 115 —

forBC477 Gr.Vi| 30 70 —
for BC 477 Gr. A 50 130 —
for BC 478 50 195 —
for BC 478 Gr. A 50 130 —_
forBC 478 Gr.B | 100 250 —

for BC 479 100 290 —
forBC479Gr.B | 100 250 —_
lc =-2mA Vg =-5V
for BC 477 70 250 —
for BC 477 Gr. VI 70 130 —
forBC 477 Gr. A | 110 250 —
for BC 478 110 450 —
forBC478 Gr. A | 110 250 —
forBC478 Gr. B | 220 450 —
for BC 479 220 o
forBC 479 Gr. B | 220 450 | —
lc =-10mA Vi =-5V
for BC 477 160 —
for BC 477 Gr. VI 100 —
for BC 477 Gr. A 180 —
for BC 478 270 —
for BC 478 Gr. A 180 —
for BC 478 Gr. B 350 —
for BC 479 400 —
forBC 479 Gr. B 350 —

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BC 477
BG 478
BC 479

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee Small signal
current gain le =-2mA Vg=-5V
f =1kHz
for BC 477 75 260 —
forBC 477 Gr. VI | 75 150 —
forBC 477 Gr. A | 125 260 —
for BC 478 125 500 | —
forBC478 Gr. A | 125 260 | —
for BC478 Gr. B | 240 500 | —
for BC 479 240 —
for BC479 Gr. B | 240 500 —
le =-10mA Vi =-5V
f = 20MHz 75 —_
Ceso  Collector-base
capacitance I =0 Vg = -5V 4 6| pF
Cego  Emitter-base
capacitance le =0 Veg = =05V 11 15| pF
NF Noise figure lc =-20pA Vi =-5V
R, = 10kQ
f = 10Hzto 10 kHz
B = 15.7 kHz
for BC 479 08 35|dB
lc = -200uA Ve = -5V
R, =2kQ
f = 10Hzto 10 kHz
B = 15.7 kHz
for BC 478 15 dB
for BC 479 1 41dB
lc =-20pA Vi =-5V
R, =10k f =1kHz
B =200 Hz
for BC 479 05 25|dB
lc =-200uA Ve = -5V
R, =2k f =1kHz
B = 200Hz
for BC 477 2 10| dB
for BC 478 1.2 6|dB
for BC 479 0.8 4]dB
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- BC 477
-~ BG 478
- BC 479

Typical collector-emitter Typical collector cutoff current
saturation voltage
G2 3106 G-3224
-Veg(sat) -lcso == ~
(v) (ua) I Y4
-|C=_2O| BC477 Vcg=-70V
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0.3 y 4
7
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/ /
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BC 477
BGC 478
BC 479

Noise figure (for BC 477 only)
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Noise figure (for BC 478 only)
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BG 477
BG 478
BC 479

Noise figure vs. frequency (for BC 479 Power rating chart
only)
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SILICON PLANAR NPN

LOW-NOISE AUDIO AMPLIFIERS

The BCY5B8 and BCY59 are silicon planar epitaxial NPN transistors in Jedec TO-18
metal case.
They are intended for use in audio input stages, driver stages and low-noise input stages.

The complementary PNP types are respectively the BCY 78 and BCY 79.

ABSOLUTE MAXIMUM RATINGS

BCY 58 | BCY 59

Vces
Vceo
VeBo
I

Is
Ptot

Collector-emitter voltage (Vgg = 0)

Collettor-emitter voltage (Ig = 0)

Emitter-base voltage (¢ = 0)

Collector current

Base current

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

Tstg. T; Storage and junction temperature

32V l 45V
32v_| 45V
7V
200 mA
50 mA
0.36 W
1.2W

-65 to 200 °C

MECHANICAL DATA

Dimensions in mm
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THERMAL DATA

Rin j.case  Thermal resistance junction-case max 146 °C/W
Rih j-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,n, = 25°C.unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg =0) for BCY58
VEZRV T o°c 01 10| pa
Ve =32V = 150° . MA
for BCY59
Veg =45V 0.1 10| nA
Vcg =45V Tymp = 150°C 0.1 10| pA
lcex Collector cutoff
current (Vgg = -0.2V) | for BCY58
Vee =32V T,mp = 100°C 20| pA
for BCY59
Veg =45V Tamp = 100°C 20| uA
leso Emitter cutoff current | Vgg =5V 10| nA
('c =0)
Vgr)yceo Collector-emitter
breakdown voltage lc =2mA for BCY58 32 \
(Ig=0) for BCY59 45 \Y
Vee saty.  Collector-emitter
saturation voltage lc = 10mA Ig =0.25mA 0.12 0.35| V
lc =100 mA I3 =25 mA 04 07| V
Ve Base-emitter voltage |lc = 2mA Vg =5V 055 065 07| V
lc =100 MA Vg =1V 0.75 \Y
Vet  Base-emitter
saturation voltage lc= 10mA I =025mA |06 0.7 085 V
lc =100mA I =25 mA |075 09 12| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
hee DC current gain lc=10 uA Vece=5V 195 -
Gr. VII 100 -
Gr. VIII 20 140 -
Gr. IX 40 195 -
Gr. X 100 280 -
*1le=2mA Vee=5V 120 350 630| —
Gr. Vi1 120 170 220 —
Gr. VI 180 250 310 —
Gr. IX 250 350 460 —
Gr. X 380 500 630 —
*1c=10mA V=1V 80 365 -
Gr. VIl 80 175 -
Gr. VIII 120 260 -
Gr. IX 160 365 -
Gr. X 240 520 -
*1c=100mA V=1V 40 -
Gr. VII 40 -
Gr. VIII 45 -
Gr. IX 60 -
Gr. X 60 -
hye Small signal current lc=2mA V=5V
gain f=1kHz 125 -
Gr. VII 125 250 —
Gr. VI 175 350 —
Gr. IX 250 500( —
Gr. X 350 700| —
f+ Transition frequency Ic=10mA  Vceg=5V
f =100 MHz 200 MHz
Ceso Emitter-base 1c=0 Vegg= 0.5V
capacitance f=1MHz 1 15| pF
Cceo Collector-base lg=0 Veg= 10V
capacitance f=1MHz 3.5 6| pF
NF Noise figure 1c=02mA V=5V
Rg=2 k& f=1kHz 2 6| dB
ton Turn-on time Ic=10mA  V¢ee= 10V
Ig1= 1 mA 85 150| ns
Ic=100 mA V=10V
Ig1= 10 mA 55 150| ns
totr Turn-off time Ic=10mA V=10V
lg1=-lgo=1mA 480 800| ns
Ic=100mA V=10V
Ig;=~lga= 10 mA 480 800| ns

* Pulsed: pulse duration = 300 us; duty cycle = 1%
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BCY 58

BCY 59

Noise figure (f= 100 Hz)
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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

BCY 70 ‘ BCY 71 I BCY 72

Vego  Collector-base voltage (Ig = 0)

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

lem Collector peak current

Piot Total power dissipation at T ,mp < 25°C
Tstg, T) Storage and junction temperature

50V | -45V -25V
40V | 45V -25V
—__’-_\g—\‘/\__/
-200 mA
350 mW
~-65 to 200 °C

MECHANICAL DATA
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max 150 °C/W
th j-amb 1 hermal resistance junction-ambient max 500 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.{ Unit
lceo Collector cutoff
current (I = 0) for BCY 70
Veg = -40V -10] nA
Veg = -50V -500; nA
Veg =40V Tymp = 100°C -500| nA
for BCY 71
VCB = -40V -50| nA
Veg = -45V -500( nA
Veg =-40V  T,mp = 100°C 2| MA
for BCY 72 A
Veg = -20V -50| nA
Veg = -25V -500| nA
Veg =-20V T, = 100°C -2| MA
lcex Collector cutoff
current (Vgg = 3V) Ve = -50V -20| nA
leBo Emitter cutoff
current (Ic = 0) Veg = -5V -500| nA
VeE (sat) Collector-emitter
saturation voltage Ilc =-10mA Ig =-1TmA -0.25| V
lc =-50mA Ig =-5mA -0.5| V
VBE (sat) Base-emitter
saturation voltage Ilc =-10mA g =-1TmA
for BCY 70 and BCY 71 only [-0.6 -0.9| V
lc =-60mA Ig =-5mA -1.21 VvV
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg DC current gain for BCY 70
lc =-0.1 mA Vgg =-1V 40 -
lc = -1mA Vgg =-1V 45 -
lc = -10mA V¢gg =-1V 50 -
lc = -60 mA VCE =-1V 15 —_
for BCY 71
lc =-0.0lmA Vg = -1V 40 -
lc =-0.1mA Vg =-1V 80 -
le = -1mA Vgg =-1V 90 -
lc = -10mA Vgg = -1V 100 600| —
for BCY 72
IC = -1TmA VCE =-1Vv 40 -
lc =-10mA Vg =-1V 50 -
hse Small signal
current gain lc =-1TmA Vcg =-10V
(for BCY 71 only) f =1kHz 100 400( -
fr Transition frequency |Ilc =-0.1 mA Vgg = -20V
f =10.7 MHz
for BCY 71|15 MHz
lc =-10mA Vg =-20V
f =100 MHz
for BCY 70{250 MHz
for BCY 71 and BCY 72/200 MHz
Ceso Emitter-base
capacitance le = Vegg = -1V
f =1MHz 8| pF
Ceeo Collector-base
capacitance lg =0 Veg =-10V
f =1MHz 6| pF
NF Noise figure lc =-0.1 mA Vg = -5V
Ry= 2ka
f =10to 10 000 Hz
for BCY 70 and BCY 72 6| dB
for BCY 71 2| dB
hie Input impedance le =-TmA Vg =-10V
(for BCY 71 only) = 1kHz 2 12| ke
hye Reverse voltage ratio le =-TmA Vg =-10V
(for BCY 71 only) f = 1kHz 20x1074| —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hoe Output admittance le =-TmA V¢g =-10V
(for BCY 71 only) f = 1kHz 10 60| uS
14 Delay time lc =-10mA V¢e =-3V
(for BCY 70 and lg; =-1TmA 23 35| ns
BCY 72 only)
t, Rise time le =-10mA Ve =-3V
(for BCY 70 and lg1 =-1TmA 25 35| ns
BCY 72 only)
ts Storage time lc =-10mA Ve =-3V
(for BCY 70 and lg; =-lga =-1mA 270 350| ns
BCY 72 only)
te Fall time lc =-10mA Ve =-3V
(for BCY 70 and lg; = -lgz =-1TmA 50 80| ns
BCY 72 only)
Iton Turn-on time lc =-10mA Ve =-3V
(for BCY 70 and lg; =-1mA 48 65| ns
BCY 72 only)
toff Turn-off time le =-10mA Ve =-3V
(for BCY 70 and lg1 = -lgz2 =-1mA 320 420| ns
BCY 72 only)

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

6-2019 G-2019
Veesat) > ]l\o “VBE(sat) |
a
(v) ¢ |-EE (v) |hpg=10
N 12
/]
Tamb=125°C4
2 1 // ,#__. 1 T
!
25°c Y/ i
L fl % Tamb=-55°C _L—4+—1T] T
10" 0.8 L >
~TTeC 250C atl =
. =
‘ T = e
= 125°C__+—1
. i | -
]
2 } -
! ! 02
10 i ’ o
2 4 & 8 2 4 68 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
10~ 1 10 -lc (mA) 10" 1 10 1o (mA)
DC current gain Transition frequency
6-1850 G-1851
hre fr
(MHz)
Veg -1V Veg=-20V s
A 12100 MHz
150 /" ” /i BCYTI
BCY T\ A \ 300 ,/ BCY72
7 /
L
AL ABcy ¢ ) /
100 5
A /
r Pra .
oss g AN 200
nee BCY72) D
50 i
// Jan
I
0 : 100
2 4 68 2 4 68 2 4 68 2 4 68 2 4 6 L) 2 4 6 ®
102 10" 1 0 -l (mA) 1 10 “1¢(ma)
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Collector-base capacitance

40 -VCB(V)

Equivalent input noise current (for
BCY 71 only)

100 uAr HHf-—

A

468
10?

[y
6
“
2

Equivalent input noise voltage (for
BCY 71 only)

6-1853

i

4 68

f (kHz)

Countours of constant white noise
figure (for BCY 71 only)
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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

BCY 78 ’ BCY 79

VC ES
VC EO
VE BO
le

ls
Ptot

TStgr Tj

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (Ig= 0)

Emitter-base voltage (Ic = 0)

Collector current

Base current

Total power dissipation at Tymp < 25°C
at Tease <45°C

Storage and junction temperature

32V ! 45V
-32V -45 V
-5V
-200 mA
-20 mA
390 mwW
1w
-65 to 200 °C

MECHANICAL DATA

7/76
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BCY78
BCY 79

THERMAL DATA

Rin j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 150 °C/W
max 450 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) for BCY 78
Vce = -25V -2 -20( nA
VCE = —32\/ -100| nA
Ve =-25V  Tymp = 150°C -10| pA
for BCY 79
Veg = -35V -2 -20{ nA
Veg = -45V -100| nA
Vece =-35V T mp = 150°C -10| pA
lcex Collector cutoff
current (Vgg = 0.2V) |for BCY 78
Veg =-32V Ty = 100°C -20| MA
for BCY 79
VCE = -45V Tamb = 100°C -20 [JA
leso Emitter cutoff current | Vgg = -4V -20| nA
“c =0)
Ver)ces Collector-emitter
breakdown voltage Ilc =-10 uA
(Vgeg =0) for BCY 78 -32 Y
for BCY 79 -45 Vv
Vigr)ceo Collector-emitter
breakdown voltage lc =-2mA
(Ig=0) for BCY 78 -32 Y
for BCY 79 -45 \Y
V(BR)EBO Emitter-base
breakdown voltage lg =-1uA -5 \
“c =0)
Vee(sat Collector-emitter
saturation voltage le=-10mA Iz =-0.256 mA -0.12-0.25| V
1c=-100mA Iz =-2.5 mA -04 08| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ve Base-emitter voltage |lc=-10MA Vg =-5V -0.55 \"
lc=-2mA Vce = -5V -0.6 -0.65-0.75 V
Ic=-10mA  Vgg =-1V -0.68 Vv
|C=—100 mA VCE =-1V '0.75 \Y
Vge(saty  Base-emitter
saturation voltage lc =-10mA 1g =-0.25mA|-0.6 -0.7 -0.85| V
lc =-100mAlg = -25mA|-0.7 -0.85 -1.2| V
hee DC current gain lc =-10MA Vg =-5V
Gr. VI 140 -
Gr. VIII 30 200 -
Gr. IX - 40 270 -
IC =-2mA VCE = -bV
Gr. VIl 120 170 220{ —
Gr. VIII 180 250 310 —
Gr. IX 250 350 460 —
lc =-10mA Vgg =-1V
Gr. VIl 80 180 -
Gr. VI 120 260 400 —
Gr. IX 160 360 630 —
lc =-100 mA Vgg = -1V
Gr. VII 40 -
Gr. VI 45 -
Gr. IX 60 -
for BCY 78 only
Gr. X
1c=-0.01 mA Vgg =-5V 100 340 -
lc=-2 mA Vee = -5V 380 500 630 —
Ic=-10mA Vg =-1V 240 500 1000( —
|C=_100 mA VCE =-1V 60 -
hse Small signal
current gain Ilc =-2mA Vgg =-5V
f = 1kHz
Gr. VII 126 200 250{ —
Gr. VI 175 260 350 —
Gr. IX 250 330 500 —
for BCY 78 only
Gr. X 3560 520 700{ —
fr Transition frequency |[lc =-10mA Vgg = -5V
f =100 MHz 180 MHZ
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance Ic=0 Vegg=-0.5V
f= 1 MHz 1 15| pF
Ccro Collector-base
capacitance le=0 ce=-10V
f=1MHz 45 7| pF
NF Noise figure 1c=-0.2mA Vceg=-5V
Ry=2 ko f=1kHz 2 6| dB
hie Input impedance Ic=-2mA  Vcg=-5V
f=1kHz
Gr. VIl 2.7 ko
Gr. VIII 3.6 ko
Gr. IX 4.5 ke
for BCY 78 only
Gr. X 7.5 ke
hre Reverse voltage ratio [ lc=-2mA  Vg=-5V
=1kHz
Gr. VII 1.5x10-4 -
Gr. VI 2x10 —
Gr. IX 2x10* -
for BCY 78 only
Gr. X 3x10™ -
hoe Output admittance 1c=-2mA  Vceg=-bV
f=1kHz
Gr. VII 18  30{ umS
Gr. VI 24 50| uS
Gr. IX 30 60| uS
for BCY 78 only
Gr. X 50 100| uS
tg Delay time Ic=-10mA Vce=-10V
Ig1=-1mA 35 ns
Ic=-100 mA Ve=-10V
IBl= -10 mA 5 ns
t, Rise time lc=-10mA Vge=-10V
Ig=-1mA 50 ns
Ic=-100 mA Vc=-10V
Ig;=-10mA 50 ns
g Storage time Ic=-10mA  Ve=-10V
Ig1=-lgp=~1m 400 ns
lc=-100 mA Vcc— -10v
Ig1=-lg,=-10 mA 250 ns

69




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
tf Fall time lc=-10mA Vce=-10V
'Bl= -'BZ= -1 mA 80 ns
Ic=-100 mA Vce=-10V
IBlz “IBZ=_10 mA 200 ns
ton Turn-on time lc=-10mA  Vcc=-10V
Ig1= -1 mA 85 150| ns
'C= -100 mA VCC= -10V
lg1=-10 mA 65 150| ns
tos Turn-off time Ic=-10mA V¢e=-10V
Ig1=-lga= -1 mA 480 800| ns
lc=-100mA Vce=-10V
'Bl=_|82= -10 mA 450 800 ns
* Pulsed: pulse duration = 300 us, duty cycle = 1%
Collector-emitter saturation voltage Base-emitter saturation voltage
G-1056 6-1857
“VeE(san) ~VBE (sat)
(v) )
heg =40 2
08 P s
1
0.6
0.8 Lt
"]
0.4 06 T
) 0.4
0.2
0.2
0 0
2 4 68 3 4 4 68 2 4 68 2 4 68 2 4« 68
0! 1 -Ic(mA) 10! 1 0 -Ic (mA)
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DC current gain Normalized h parameters -

G- 1858 G-1860/1
h - h
N
e | [ 1] . N
VCE."V 6
N
600 4
Veg=5Y \h{e pe
500 1 \ tzlkHz
Lt \\ H A
BCY 78X e |
400 86X~ . N re 1 [
¥ IX,BCY 791X . = >
300 N Nte [T H
ot 6
Y 78 VILLBCY 79 VIII |
N .
200 BCY 78VIL,BCY 79 VI N
.. N V
N , hoe
100 /
0 107 Va
? 4 68 2 4 68 2 4 608 2 L 69 2 4 L] 8 2 4 6 L]
102 0 1 0 -lma) 0" 1 “Ic(ma)
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BF167

SILICON PLANAR NPN

TV AGC IF AMPLIFIER

The BF 167 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 Collector-emitter voltage (Vg = 0)
Veeo Collector-emitter voltage (I = 0)

Veso Emitter-base voltage (I. = 0)

I Collector current

Pio: Total power dissipation at T, , =25°C

Storage temperature
Junction temperature

40

30

4

25

150

-55 to 175
175

<< <

mA
mwW
°C
°C
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BF 167

THERMAL DATA

R

th j—amb

Thermal resistance junction-ambient

max 1000

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff
current (Vg = 0) Ve =10V 50| nA
Ve =10V T, = 100°C 5| nA
V(sr) ces Collector-emitter
breakdown voltage
(Vge = 0) lc =10pA 40 Vv
V(er) ceo Collector-emitter
breakdown voltage
(Il =0) lc =5mA 30 \Y
V(8r) eB0 Emitter-base
breakdown voltage
(e =0) g =10pA 4
Vae* Base-emitter voltage le =4mA . V=10V 0.74
hee* DC current gain le =1mA  Vie=10V 35 —
le =4mA Vg =10V 30 45 —_
le =10mA V=10V 20 —
fr Transition frequency lc =4mA V=10V 600 MHz
-C,. Reverse capacitance Ic. =0 Vg =10V
f =1MHz 0.15 pF
NF Noise figure le =4mA V=10V
R, =100Q f=36MHz 3 dB
G,.,** Powergain le =4mA V=10V
f =36MHz 24 28 dB

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

** See test circuit
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BF 167

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit
AG,,  Power gain control Vee = =25V Rge = 3.9kQ
f =36MHz 60 dB
Oie Input conductance le =4mA V=10V
f =36MHz 3.8 mS
b;, Input susceptance le =4mA Vi =10V
f =36MHz 5 mS
O¢ Forward
transconductance le =4mA Vg =10V
= 36 MHz 95 mS
by, Forward
transusceptance le =4mA Vi =10V
f =36MHz 34 mS
9oe Output conductance lc =4mA  Vg=10V
f =36MHz . 62 usS
b, Output susceptance le =4mA V=10V
f =36MHz 270 uS
DC normalized current gain Transition frequency
6-3236 ¢ G- 3237
heg T
N ) TN
2 Tamb = 45°C . \
// L LN L4
y 25 ‘ , /
W N
08 A i
pany: 102
/ :
/|
v ‘
04 INORMALIZATION
wE=latlg=4mA
—Vce =10V \ * [Veg =10V
L
0 LI »
2 4 68 2 4 68 2 4 68 2 o 6 8 2 4 6 8
10" 1 10 Ic(mA) 10! ' Ic (mA)
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BF 167

Power gain
G-3238
Cpe t =36 MHz
(dB) VCE =10V
P, ™
30 A \C
2 \
\
10 \\
0
-10
\\ —
-20 |
-30! ‘
0 1 2 3 4 5 6 Ig (mA)
TEST CIRCUIT
Power gain (f = 36 MHz)
10 pF 22 pF ~
IN
50 Q T
ER i
. o
o~
22pF
100p - wminm T

Power rating chart

Ptot
(mW)

150

100

IN FREE AIR

50

25 $0 75 100 125 150 Tamb(°C)

-

$S 0001

ouT
500
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BF 173
SILICON PLANAR NPN

VIDEO IF AMPLIFIER

The BF 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

Veso Collector-base voltage (Iz = 0) 40 VvV
Veeo Collector-emitter voltage (I; = 0) 25 VvV
Veso Emitter-base voltage (I = 0) 4 Vv
Ie Collector current 25 mA
Piot Total power dissipation at T, =25°C 175 mW

at T,.=25°C 230 mW
Tstg Storage temperature -55 to 175 ©°C
T; Junction temperature 175 °C

MECHANICAL DATA Dimensions in mm
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BF 173

THERMAL DATA

R

th j—amb

Thermal resistance junction-ambient

max 850

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lees Collector cutoff
current (Vg = 0) Vg =20V 20| nA
lego Emitter cutoff
current (I = 0) Vegg = 4V 100| nA
V(gr) ceoCollector-base
breakdown voltage
(le =0) lc =100 uA 40 \'
V(gr) ceoCollector-emitter
breakdown voltage
(g =0) lc =2mA 25 \
Ver Base-emitter voltage le =7mA  Ve=10V 09| Vv
fr Transition frequency lc =5mA  Vi=10V 1000 MHz
-C.. Reverse capacitance lc =5mA Vg =10V
f =05MHz 0.23 pF
Is Base current le =7mA V=10V 61 185| nuA
A Output voltage le =72mA V=12V
f = 38.9MHz 6 7.7 \'
G,, Transducer power gain | I =72mA Vg, =12V
f = 36.4MHz 26 dB
Jie Input conductance le =7mA Veg =10V
f =385MHz 3 mS
C. Input capacitance le =7TmA  Vi=10V
f =35MHz 22 pF
* Voltage across the detector load R_ =27 kQ for 30% syncronisation pulse

compression
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BF 173

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
¥yel Reverse transadmittance | I. =7mA V=10V
f =385MHz 55 us
<p,e' Phase angle of reverse
transadmittance le =7TmA Vg =10V
f =35MHz 267° —
[¥sel Forward transadmittance | I, =7mA V=10V
‘ f =35MHz 165 mS
(7% Phase angle of forward
transadmittance le =7TmA V=10V
f  =35MHz 336° —
Goe Output conductance le =7TmA  Vge=10V
f =35MHz 65 uS
Coe Output capacitance le =7TmA V=10V
f =385MHz 1.9 ‘| PF
Gyn*  Maximum unilateralized
power gain le =7TmA V=10V
f =35MHz 445 dB
Vsl
* Gyy = 10 log
4 Gie Yoe
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BF 173

DC normalized current gain Transition frequency
hFEN G-0403 fT - = ‘-LL
(MHz) F o e s
Vee=10V
10°= 1 T < SEzgi
7 . .
Vee=10V TYP — N H
‘|  E— -
YR
102 o - \
B — A\
\
10 il 10 l
1072 107 1 10 Ic (mA) T 10 Ic (mA)
TEST CIRCUIT
G,, test circuit
V; 147pF 6.4pF 120pF Tur i 2.JO|9pF b
i A R P . \d
i p p _| p > 1 ’e)
liC AN
w c W VA /U— w c
o o] 1 a a
Jé=s S= g |l el g=d= ]
(o2 [se] f /| © [e2] o~
" i
) J ) "5- 0049/} O
0IpF 470Q 0.01pF
O v O
- +

L, = 0.8 uH, 9 turns J 0.15 mm. enameled silk-covered copper wire. L, = 0.25 uH,
4 turns J 0.15 mm. enameled silk-covered copper wire. L; = 1.7 uH, 125 turns
& 0.15 mm. enameled silk-covered copper wire L, = 1.3 uH, 11 turns & 0.15 mm.
enameled silk-covered copper wire.
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SILICON PLANAR NPN

HIGH VOLTAGE VIDEO AMPLIFIERS

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

l BF 257| BF 258 I BF 259

Vego Collector-base voltage (I = 0)

Veeo Collector-emitter voltage (i = 0)

Veso Emitter-base voltage (I = 0)

Ie Collector current

lem Collector peak current

Pyot Total power dissipation at T, =50°C
Tstg Storage temperature

T Junction temperature

160 V| 250 V | 300 V
160 V| 250 V | 300 V

~

100 mA
200 mA
5 W
-55 to 200°C
200 °C

Dimensions in mm
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THERMAL DATA

R
R

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

th j-case

th j-amb

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) for BF 257 Veg = 100V 50| nA
for BF 258 Veg = 200V 50 nA
for BF 259 Veg = 250V 50| nA I
V gr) cao Collector-base f
breakdown voltage ‘\
(le =0) lc =100 uA
for BF 257 | 160 v ‘
for BF 258 | 250 v {
for BF 259 | 300 v '
V gr)ceo”Collector-emitter
breakdown voltage
(I =0) lc = 10 mA
for BF 257 160 \
for BF 258 | 250 \%
for BF 259 | 300 v
Vgr) eso Emitter-base
breakdown voltage
(Ilc =0) le = 100pA 5 v !
Ve (sar)” Collector-emitter ;
saturation voltage lc =80mA I3 =6mA 1| Vv i
hee” DC current gain le =30mA V=10V 25 — |
fr Transition frequency lc =15mA V=10V 90 MHz i
-C,e Reverse capacitance lc =0 Veg = 30V
f =1MHz 3 pF i
* Pulsed: pulse duration = 300 us, duty cycle = 1% j
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DC current gain Collector-emitter saturation voitage

G-1695

heg Ve (sat) RERY
v
Tcase = 25°C LT
80 0.8
7
Ic=5 g
v
60 0.6
—
-~ < \
40 0.4 4
Vcg =10 /r
20 02
L ]
0 3 ‘ 5 0 A 0 2 4 4 6 !
1 Ic(mA) 1 10 le(mA) 102
Collector cutoff current Collector-base capacitance
lCBO vog_f:é: c V000411
(nA) : (pF)
¢ A
2 | _Neg=100v  BF 257 o K N
200V BF 258
10’ = 250V BF 259 R
8 LV ™
f N Ccro
yd 6
2 - 7 N
Cre NL TN
10° = /TR e S
: v aa 4 AN
2 7 /
10 D
I 2
4
1 v ! 0 4 8 2 4 6 8
25 50 7 100 125 Ta(C) 1 10 Ve
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BF 257
BF 258
BF 259

Transition frequency

G-1413
fr 11
(MHz) [ 11
Veg=1ovV | | |
=20 MHz
150
100
Y ™~
/V
y 4
50
i
0 0 20 30 Q0 1 (ma)
Safe operating area
102 r — 3-890
S ioMax TN
Ic OoN
SHN
(mA) 94) “+H
)
v
A
Ig/p (second breakdown) — |
10
(BF257) Vgo 160 Vi—>!
(BF258) Vego 250V
BF259) Vg o 300V
1 T
10 10° Ve (V) 10°

Power rating chart

Pot

(W)

N

40

80

120

160 Tease (°C)

83

!




BF 271
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 IF video amplifiers. It features high power
gain, low feedback capacitance and excellent linearity. i

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (1g= 0) 30 \Y,
Vceo Collector-emitter voltage (Ig= 0) 25 \Y
VEeBO Emitter-base voltage (Ic= 0) 4 \Y
lc ) Collector current 25 mA
Piot Total power dissipation at Tymp < 25°C 250 mW

at Teaee < 25°C 430 mw
Tstg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C

MECHANICAL DATA Dimensions in mm
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BF 271

THERMAL DATA

Rin j-case ~ Thermal resistance junction-case max 400 °C/W
Ritnh j-amb  Thermal resistance junction-ambient max 700 °C/W

|

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

Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff current|Veg= 10V 100| nA
(VBE= 0)
V@r)ceo Collector-base break- |l = 10 uA 30 \% '
down voltage (Ig=0)
Vir)ceo Collector-emitter break{lc =1 mA 25 Vv
down voltage (Ig=0)
Vr)eso Emitter-base break- le =10 MA 4 \%
down voltage (Ic=0)
Vge Base-emitter voltage lce =10 mA Vece=5V 780 mV
hgg* DC current gain le =1TmA Vee= 10V 55 -
lc =10mA Vee= 10V |30 75 -
fr Transition frequency |[lc = 10 mA Vee= 10V 900 MHz
-Cre Reverse capacitance le =0 Vee= 10V
f=1MHz 0.22 pF
Gpe Power gain le =10 mA Vee= 10V
f =36 MHz 24 27 dB
Jie Input conductance Ic = 10 mA Vee= 10V
f.=36 MHz 4.8 mS
bie Input susceptance le=10mA Vee= 10V
f =36 MHz 5.2 mS
Ofe Forward lc =10 mA Vee= 10V
transconductance f =36 MHz 200 mS
bre Forward lc =10 mA Vee= 10V
transusceptance f=36 MHz 80 mS
doe QOutput conductance lc =10 mA Vee= 10V
f =36 MHz 80 uSs
boe Output susceptance Ilc =10 mA Vee= 10V
f =36 MHz 380 uS
* Pulsed: pulse duration =300 us; 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

Veso Collector-base voltage (lz = 0) 40 Vv
Veeo Collector-emitter voltage (I3 = 0) 40 VvV
Veso Emitter-base voltage (I = 0) 4 Vv
Ic Collector current 20 mA
Pt Total power dissipation at T, , =25°C 250 mW
at T, =45°C 220 mW
Tog Storage temperature -55 to 200 °C
T Junction temperature 200 ©°C
MECHANICAL DATA Dimensions in mm




BF 287

THERMAL DATA

R

th j-amb

Thermal resistance junction-ambient

max

700

°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max.| Unit
lees Collector cutoff
current (Vg = 0) Veg =10V 100| nA
V(8r) cao Collector-base
breakdown voltage
{le =0) lc =10pA 40 \Y
Veeo (sus) Collector-emitter
sustaining voltage
(I =0) le =5mA 40 v
V(gr) eso Emitter-base
breakdown voltage
(lc=0) Il = 100 puA 4 v
Ve Base-emitter voltage lc =1mA V=7V 710 mV
lc =2mA V=10V 740 mv
hee DC current gain le =1mA V=7V 30 50 —
lc =2mA Vg =10V 40 60 —
fr Transition frequency le =1mA V=7V
f = 100MHz 600 MHz
lc =2mA V=10V
f =100 MHz 700 MHz
Gpe Power gain lc =1mA V=7V
f = 470kHz 42 45 dB
f  =10.7 MHz 18 22 dB
lc =2mA Ve =10V
f =55MHz 25 29 dB
9ie Input conductance lc =1mA V=7V
f = 470kHz 0.17 mS
f  =10.7 MHz 0.25 mS
b, Input susceptance le =1mA Vge=7V
f = 470kHz 24 us
f =10.7 MHz 0.52 mS
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BF 287

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test condjtions Min. Typ. Max. | Unit
Ofe Forward
transconductance le =1mA V=7V
f = 470kHz 35 mS
f =10.7 MHz 35 mS
-bye Forward
transusceptance le =1mA V=7V
f = 470kHz 40 us
f =107 MHz 0.96 mS
Joe Output conductance lc =1mA V=7V
f = 470kHz 6 wS
f =107 MHz 11 us
b, Output susceptance le =1mA V=7V
f = 470kHz 45 us
f =410.7 MHz 100 us
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BF 288
SILIGON 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

Veso Collector-base voltage (I = 0) 40 Vv
Veeo Collector-emitter voltage (Ig = 0) 40 V
Veso Emitter-base voltage (I = 0) 4V
Ic Collector current 20 mA
Piot Total power dissipation at T, , =25°C 250 mwW

at T, =45°C 220 mW
Teg Storage temperature -55 to 200 °C
T, Junction temperature 200 °C

MECHANICAL DATA Dimensions in mm

(sim. to TO-72).
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BF 288

THERMAL DATA

Rth j-amb

Thermal resistance junction-ambient

max

700

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lees Collector cutoff
current (Vg = 0) Ve =7V 100f nA
V(sr) cao Collector-base
breakdown voltage
(Il = 0) lc = 10uA 40 \Y
Veeo (sus) Collector-emitter
sustaining voltage
(le=0) lc =5mA 40 \Y
V(gr) o EMitter-base
breakdown voltage
(le =0) le =100 uA 4 \
Vg Base-emitter voltage le =1mA V=7V 740 mV
hee DC current gain le =1mA V=7V 65 90 —
fr Transition frequency lc =1TmA V=7V 500 MHz
-C,.  Reverse capacitance Ve =7V f =1MHz 0.24 pF
Gpe Power gain le =1mA V=7V
f = 470 kHz 42 45 dB
f =107 MHz 18 22 dB
Jie Input conductance Ilc =1mA V=7V
f =470kHz 0.17 mS
f  =10.7MHz 0.25 mS
b, Input susceptance Ilc =1mA V=7V
f = 470 kHz 24 O]
f =10.7MHz 0.52 mS
[« P Forwérd
transconductance lc =1mA V=7V
f = 470kHz 35 mS
f =10.7 MHz 35 mS
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BF 288

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
~by, Forward .
transusceptance lc =1mA V=7V
f = 470kHz 40 uS
f =107 MHz 0.95 mS
Joe Output conductance lce =1mA Veg =7V
f = 470kHz 6 uS
f =107 MHz 1h| uS
b, Output susceptance le =1mA V=7V
f = 470kHz 4.5 ws
f =107 MHz 100 uS

91

iy




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 have been studied in order to guarantee the maximum
resistance against flash over.

ABSOLUTE MAXIMUM RATINGS

BF 457 | BF 458 I BF 459

Veeo
Vceo
Veso
lem
lem
Piot

Tstg
T;

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Ig =0)

Emitter-base voltage (I =0)

Collector peak current

Base peak current

Total power dissipation at Ty, < 25 °C
Tease S 25°C

Storage temperature

Junction temperature

160V | 250V | 300V

as0v | 2s0v | 300y,

5V
300 mA
50 mA
1.256 W
125 W
-55 to 1650 °C
150 °C

MECHANICAL DATA

Dimensions in mm

6/75
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THERMAL DATA

Rth j-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

10
100

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (lg =0) for BF 457 Veg= 100V 50| nA
for BF 458 Veg= 200V 50| nA
for BF 459 Veg= 250V 50| nA
Vigr) ceo~ Collector-emitter
sustaining voltage lc = 10 mA
(lg =0) for BF 457 (160 \
for BF 458 |250 \
for BF 459 |300 \
Vier)eso Emitter-base
breakdown voltage lg =100 uA 5 \Y
('c =0)
Vee@an  Collector-emitter
saturation voltage lc =50 mA Ig =10 mA 11V
h,:: DC current gain lc =30mA Vce= 10V |30 80 —
fr Transition frequency lc =30 mA Vee= 10V 90 MHz
~Cre Reverse capacitance lc =0 Vcee=30V
f=1MHz 4 pF
Coe Output capacitance lc =0 Vce= 30V
f=1MHz 5 pF

* Pulsed: pulse duration = 300 us, duty cycle 1%
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Typical DC current gain Typical collector-emitter saturation
voltage
G-1411 G-1412
heg VeE(sat)|
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7
2 7
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’,—’ 005
0 0
2 4« 6 8 2 4 6 8 2 4 60 2 ) 2 L]
W' 1 0 Ic (mA) 1 10 I¢ (ma)
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. H el
(MHz)
Vee=0v | | | P =tz | | |
=20 MHz N ic=0
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150
A
N
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100 Coe
// ™ & —— Cre
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SILICON PLANAR NPN

MEDIUM POWER VIDEO AMPLIFIERS

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

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

BF 657 | BF 658 | BF 659

Vceo
Vceo
Veso
lc
lCM
Ptot

Tstg
T;

Collector-base voltage (Ig = 0)

Collector-emitter voltage (lg = 0)

Emitter-base voltage (Ic = 0)

Collector current

Collector peak current

Total power dissipation at Te,e < 60°C
at Tease < 140°C

Storage temperature

Junction temperature

160 V 250 vV 300 V
160 V 250 V 300 V

-55 t0 200 °C
200 °C

MECHANICAL DATA

Dimensions in mm




THERMAL DATA

Rin jcase  Thermal resistance junction-case max 20 °c/w
Rin j:amp  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T,.,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcBoO Collector cutoff
current (lg =0) for BF 657 Veg= 100V 50| nA
for BF 658 Veg= 200V 50| nA
for BF 659 Veg= 250V 50| nA
Vrycso Collector-base
breakdown voltage lc = 100 uA
(I =0) for BF 657 |[160 \Y,
for BF 658 |250 Y
for BF 659 (300 \
V(BR)CEO* Collector-emitter
breakdown voltage Ilc =10 mA
(lg =0) for BF 657 |160 \Y
for BF 658 |250 \
for BF 659 |300 \%
V(BR)EBO Emitter-base
breakdown voltage lg = 100 LA 5 \
“c =0)
Veeat  Collector-emitter
* saturation voltage Ic =30 mA lg =6 mA 1 V
hee* DC current gain lc =30mA  Vcg=10V |25 -
fr Transition frequency lc =15 mA Vce= 10V 90 MHz
-Cre Reverse capacitance lc =0 Vee= 30V
f =1MHz 3 pF

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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Typical collector cutoff current

leso

Typical DC current gain
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1
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Safe operating areas
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I I
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N
N
BF657 Vepo MAX = 160V —»]
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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

Vceo Collector-emitter voltage (Ig= 0) 60 \Y “
ces Collector-emitter voltage (Vgg= 0) 60 \Y |
Vego Emitter-base voltage (1= 0) 8 \Y |
lc Collector -current 50 mA |
Piot Total power dissipation at T,mp,= 25°C 0.36 w
Tease = 25°C 12w
Tsg, T; Storage and junction temperature -b5 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rth jcase  Thermal resistance junction-case max 146 °C/W
Rih j-amp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T.mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
Ices Collector cutoff current | Vg = 50V 0.1 10| nA
(Veg= 0) Vce= 50V Tampb=150°C 0.1 10| uA
lego Emitter cutoff current | Vgg= 5V 0.1 10| nA
“c: 0)
VcEeo(sus) * Collector-emitter Ie=10 mA 60 \
sustaining voltage(lg=0
V(B;R)CES Collector-emitter break- 1= 10 MA 60 \%
down voltage (Vgg= 0)
V(BR)EBO Emitter-base 'E: 10 HA 8 \%
breakdown voltage
(IC= 0
hegg* DC current gain lc= 10 MA Vee=5bV 150 —
Ic= 100 LA Vee= 5V 80 220 -
le=1mA Vee=5V 150 350 490| —
lc=10mA Veg=5V 150 370 —
hte Small signal current lc=1mA Vceg=5V
gain f=1kHz 350 —
fr Transition frequency le=1mA Vece=5V
f =20 MHz 70 100 MHz
Ccero Collector-base le=0 Veg= 5V 35 6| pF
capacitance
CEBO Emitter-base IC= 0 VEB= 0.5V 35 6 pF
capacitance
NF Noise figure Ic=10 MA Vce=5V
Ry= 10k
f=10Hz to 10 kHz 1.5 4| dB
f=1kHz 1 4| dB
hie Input impedance 10 ko
hoe Output admittance | 1S= ' Fin  VeE= OV 17 us
hye Reverse voltage ratio 4.3-104 —

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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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  Collector-emitter voltage (Vgg= 0) 60 \% |
Vceo  Collector-emitter voltage (Ig= 0) 60 \Y |
Vego Emitter-base voltage (1= 0) 8 \%
le Collector current 50 mA
Piot Total power dissipation at Tynp= 25°C 0.36 W

Tease = 25°C 12 W
Tstg, T; Storage and junction temperature -55 to 200 °C

MECHANICAL DATA . Dimensions in mm

3 (sim. to T0-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
Rtn jamp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T.mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff current| Vcg= 50V 0.1 20| nA
(Vge=0) Vce= 50V Tamp=150°C 0.1 20{.sA
lego Emitter cutoff current {Vgg=5V 0.1 20| nA
(Ic=0)
Vceo(sus)* Collector-emitter lc=10mA 60 \%
sustaining voltage(l B—O)
V(BR)cEs Collector-emitter break-| Ic= 10 uA 60 \
down voltage(Vgg= 0)
V(BR)EBO Emitter-base le=10 uA 8 \%
breakdown voltage
(1c=0
Vcegay*  Collector-emitter lc=1mA Ig= 0.1 mA 0.15 0.35| V
saturation voltage
Vge* Base-emitter voltage le=1mA Vee= 5V 0.64 \
Ic=100 A  Ve=5V 0.58 0.70| V
hgg* DC current gain lc=10 uA VCE— 5V 130 220 —
lc=1mA Vee= 5V 450 530 -
IC= 10 mA VCE— 5V 530 -
hte Small signal current le=1TmA Vce=5V
gain =1kHz 530 —
f Transition frequenc le=1mA Vee=5V
T Y SomheCF 70 100 |MHz
Ccro Collector-base capacit. |1g=0 Veg= 5V 35 6| pF
Cego Emitter-base capacit. =0 Veg= 0.5V 3.5 6| pF
NF Noise figure lc=10 uA Vee=5V
: Ry= 10 ka
f=10Hz to 10 kHz 1.5 4| dB
f=1kHz 1 3| dB
f=10kHz 1 3| dB
hie Input impedance _ 10 ke
hoe Output admittance ;‘:__11kn|3|ﬁ‘ Vee=5V 20 uS
hre Reverse voltage ratio 45-107* -

* Pulsed: pulse duration = 300 us, duty cycle= 1%
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SILICON PLANAR NP - BFR18

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 a w.dc 1ange of voltage and current.

ABSOLUTE MAXIMUM RATINGS ‘

Vees  Collector-emitter voltage (Vgg = 0) 85 \ !
Veeo Collector-emitter voltage (lg = 0) 55 \Y |
Vego Emitter-base voltage (I = 0) « 7 \% |
Ic Collector current 1 A |
Piot Total power dissipation at T,,, < 25°C 05 w

at T, <25°C 1.8 w
Tstg.T; Storage and junction temperature 5510200 °C

MECHANICAL DATA Dimensions in mm

~(sim. to TO-18)
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 97 °C/W
Rih jamp  Thermal resistance junction-ambient max 350 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 60V 02 10 {nA
current (Vgg =0) Vee=60V  T,np=150°C 02 10 | pA
leso Emitter cutoff
current (I¢ =0) Veg=5V 0.1 nA
Veryces Collector-emitter
breakdown voltage Ic= 100uA 85 \
(VBE =0)
Vceo(sus Collector -emitter
sustaining voltage lc= 10mA b5 \Y,
“B =0)
V(BR) EBO Emitter-base
breakdown voltage lg= 100uA 7 \%
(Ic =0)
Veegatyw  Collector -emitter
saturation voltage lc= 150mA Ig= 156mA 013 025 | V
lc=500mA Ig= 50mA 0.30 \"
le=1A Iz=0.1A 0.65 1V
Vge Base -emitter voltage Ic= 10mA Vee=1V 0.66 \%
VgE saty” Base - emitter
saturation voltage lc= 150mA lg= 16mA 0.85 11V
Ic=500mA Ig=50mA 1.1 \
le=1A Ig=0.1A 135 16| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
heg ™ DC current gain Ic= 100uA Vee=1V |30 75 -
lc=10mA Vee=1V 70 120 180 | —
lc=150mA Vee=1V 60 90 180 | —
lc=500mA Vce=1V 30 45 -
IC= 150mA VCE: v
Tamp = -55°C 15 -
he Small signal
current gain le=TmA Veg=5V
f=1kHz 120 -
fr Transition frequency | I =50mA Vee = 10V
f =20MHz 60 90 MHz
Cego Emitter - base
capacitance le = Vegg = 0.5V
f=1MHz 50 80 | pF
CcBo Collector -base
capacitance lg =0 Veg = 10V
f=1MHz 12 20 | pF
NF Noise figure lc =30uA Vece = 10V
Ry = 1ka f = 1kHz 2 7| dB
hie Input impedance le =1TmA Vee =5V
f=1kHz 22 ke
hre Reverse voltage ratio | Ic = 1mA Ve =5V
f=1kHz 2.4x10% -
hoe Output admittance Ilc = 1TmA Veg =5V
f=1kHz 85 us

* Pulsed: pulse duration = 300us, 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

Veeo Collector-base voltage (Ig= 0) 300 Vv

Vceo Collector-emitter voltage (Ig= 0) 300 \

Vego Emitter-base voltage (1= 0) 5 \Y

e Collector current 150 mA

lem Collector peak current 500 mA

Piot Total power dissipation at T, < 25°C 5 w
star T Storage and junction temperature -55t0 175 °C

MECHANICAL DATA

7/76
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 30

°C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
lcgo Collector cutoff Veg= 250V 50| nA
current (lg= 0)
Visr)ceo Collector-base Ic=100 LA 300 \%
breakdown voltage
“E: 0)
Vceo(sus) * Collector-emitter lc=10mA 300 \%
sustaining voltage
“B= 0)
Vcegaty  Collector-emitter Ic=30mA Ig=6 mA 11 Vv
saturation voltage
hee DC current gain lc=50mA Vee= 10V |25 -
fr Transition frequency lc=30mA Vee= 10V 90 MHz
Ccro Collector-base le=0 Veg= 30V
capacitance f=1MHz 3.5 pF
-Cre Reverse capacitance lc=1mA Vce= 30V
f=1MHz 3 pF

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

Collector-emitter saturation voltage

G-0869

Vee(sa) I

v)

Q8

hee=10

Qa6

04 /

0z TYP

=
0 2 8 2 4 8
1 0 lc (ma) 107

107

Collector-base and reverse capacitances

c S
(pF)
8 e
~.
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C
6 CBO
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e | N
. N TYR
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2
0 1
2 4 6 8 2 4 6 B8
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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 TO-39 (BFW 44) metal cases.

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

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (g = 0) -150 Vv
Vceo  Collector-emitter voltage (Ig = 0) -150 \Y
Veso Emitter-base voltage (I¢ = 0) -6 \Y
le Collector current -100 mA
Piot Total power dissipation at T, < 25°C
for BFW 43 0.4 w
for BFW 44 0.7 w
at Tease S 25°C
for BFW 43 1.4
for BFW 44 25 w
Tstg, T; Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

BFW 43 BFW 44
Rinh j—case Thermal resistance junction-case max | 1256 °C/W 70 °C/W
Rih j-amb Thermal resistance junction-ambient max | 438 °C/W | 250 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (Ig =0) Veg = -100V -0.2 -10| nA
Veg =-100V T,np=125°C -0.03 -10| uA
Viryceo Collector-base
breakdown voltage lc =-10uA -150 \%
“E =0)
Veeo(sus): Collector-emitter
sustaining voltage lc =-2mA -150 \
(IB =0)
Vgryeso Emitter-base
breakdown voltage lg = -10pA -6 \Y
(lc =0}
Vcewayy  Collector-emitter
saturation voltage lc =-10mA Ig =-1mA -0.1 -05} V
Vge@at)  Base-emitter
saturation voltage lc =-10mA Ig = -1TmA -0.74 -09| V
hee DC current gain lc = -1TmA Vce=-10V (40 85 -
lc =-10mA Vce=-10V |40 100 -
lc =-10uA Vee=-10V
Tamp = -55°C 30 —
fr Transition frequency |Vcg =-10V f =20MHz
lc =-1mA 50 MHz
lc =-10mA | 60 MHz
Ceso Emitter-base
capacitance le = Vegg=-0.5V
f=1MHz 20 25| pF
Cceo Collector-base
capacitance lg = Veg = -5V
f=1MHz 5 7| pF

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

DC current gain
3 G- 3059 G-3137
hee ] -Vee(sat) ‘ 1 i ’ ’
)
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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 1A to 100mA and excellent NF at low fre-
quency.

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (Vgg = 0) -90 \

Vceo Collector-emitter voltage (Ig = 0) -80 \
EBO Emitter-base voltage (Ic = 0) -6 \ ‘

c Collector current -100 mA
Piot Total power dissipation at Tymp < 25°C 0.36 w |

at Tease < 26°C 1.2 w

Tstg. T;  Storage and junction temperature -55 to 200 °C

MECHANICAL DATA

Dimensions in mm

" (sim. to TO-18)
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 146 ©°C/W
Rin j-ambp  Thermal resistance junction-ambient max 486 ©°C/W
ELECTRICAL CHARACTERISTICS (T,n, = 25°C unless otherwise specified)
!
Parameter Test conditions Min. Typ. Max. Unit |
lces Collector cutoff
current (Vgg =0) | Veg =-70V -0.1 -10| nA
Veg =-70V Tamp=150°C -0.1 -10| nA
leBO Emitter cutoff
current (I = 0) Veg = -4V -0.1 -10| nA
V(BR)CES Collector-emitter
breakdown voltage
(Vge =0) lec =-10uA -90 Vv
Veeo(sus)©  Collector-emitter
sustaining voltage lc =-bmA -80 \%
“B =0)
V(BR)EBO Emitter-base
breakdown voltage | lg = -10uA -6 \Y
(lc =0)
Vee sty - Collector-emitter :
saturation voltage | lc =-10mA Ig=-0.5mA -0.1-0.26| V
lc =-50mA lg= -5mA -0.15 -04 | V
Vge Base-emitter
voltage lc =-TmA Veg =-5V -0.65 \
Ve (sat) Base-emitter
saturation voltage | lc =-10mA Ig=-0.5mA -0.73 09| V
Ilc =-50mA Ig=-5mA -0.82 -095| V
hee DC current gain lc =-1uA Vceg = -5V 130 -
lc =-10uA Veg =-5V |70 170 230| —
lc =-100uA Vg =-5V | 125 200 -
le =-1TmA Veg =-5V [125 220 280| —
g =-10mA V¢ =-5V | 125 200 -
hse Small signal
current gain Ilc =-TmA Veg =-5V
f=1kHz 250 -
fr Transition
frequency lc =-06mA  Veg =-5V
f =20 MHz 40 70 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ceso Emitter-base
capacitance lc = Vegg=-0.5V
f=1MHz 12 15| pF
Ccro Collector-base
capacitance lg = Veg =-bV
f=1MHz 4.5 6| pF
NF Noise figure lc =-20uA Vee =-5V
Rg = 10ka
f=1kHz 08 25| dB
f=10to 10 000 Hz 1 35| dB
hie Input impedance lc =-1TmA Vecg =-5V
f=1kHz 6.5 ko
hre Reverse voltage
ratio lc =-1TmA Vce =-5V
f=1kHz 2.5x10™ -
hoe Output admittance | lc =-1TmA Veg =-5V
f=1kHz 15 uS

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

DC current gain Collector-emitter saturation voltage
G-3183 G- 3184
il o L |
(v)
Vg =-5V -1¢=-10lg
400 0.2
Tamb =125°C
300 = ‘ 0.15
/
([ S /4
200 ] b SS 01 // ,/
|+ NI Tams 125°c g’ /1
—TT] \ P— -t ol
L+ Fs5eC | )
100 = R 0.08 - 25°C 13
-55°C
0 o 4 6
103 107 107 1 10 -I¢ (mA) 10-! ) 1 10 -I¢ (mA)
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Collector-base capacitance
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Noise figure vs. source resistance
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Contours of constant noise figure
(f =100 Hz)

G-3189
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Contours of constant noise figure
(f =10 kHz)
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Contours of constant noise figure
(f =1 kHz)
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Noise figure vs. frequency
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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 giigg gi§:2
Veeo Collector-base voltage (Ig = 0) -55V -75V
Veceo Collector-emitter voltage (Ig = 0) =65V -75V
Vego Emitter-base voltage (Ic = 0) -5V
le Collector current ) -1A
Piot Total power dissipation at Ty, < 25°C 0.8W

at Tease < 25°C 4w
Tsg. T;  Storage and junction temperature -5510 200°C

MECHANICAL DATA Dimensions in mm
S, - ) ‘ I e
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THERMAL DATA i

Rin j-case Thermal resistance junction-case max 44 °C/W !
th j-amb Thermal resistance junction-ambient max 219 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff for BFX38 - BFX39
current {lg = 0) Veg = -40V -0.2 -50| nA
Veg =-40V T, mp=125°C -0.25 -50| uA
for BFX40 - BFX41
Vceg = -50V -0.2 -50{( nA ;
Veg =-50V T,np=125°C -0.25 -50| A :
Vgr)ceo Collector-base lc = -10uA
breakdown voltage for BFX38-BFX39 |-55 Y :
(lg =0) for BFX40-BFX41 |-75 Y ,
Vceous) Collector-emitter Ic = - 10mA
sustaining voltage for BFX38-BFX39 -65 \
(g =0) for BFX40-BFX41 -75 Y,
Vgr)eso Emitter-base
breakdown voltage lg = -10uA -5 \Y
“c =0)
Vce@ay Collector-emitter lc =-150mA |g =-15mA -0.12-0.15| V
saturation voltage Ic =-500mA Ig = -50mA -0.3 -05 | V
Vee@ay ~ Base-emitter lc =-150mA |g =-15mA -08 -09 | V
saturation voltage lc =-500mA |g =-50mA -0.9 -1.1 \)
heg DC current gain for BFX 38 - BFX 40

lc =-100UA Vcg =-5V |60 90
*|1c =-100mA Vcg=-5V |85 130
*||c =-500mA Ve =-5V |60 120 1
for BFX39 - BFX 41 5:
lc =-1004A Veg =-5V |30 45 -

*|lc=-100mA Vig =-5V |40 70 -
*|1c =-500mA V._=-5V |25 65 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit

hee DC current gain *lle=-1TA Vce= -5V
for BFX38 |30 -
for BFX39 (15
for BFX40 |25
for BFX41 |10 -
*|1c=-100mA  Vee=-5V
Tamp= -55°C

for BFX38 - BFX40 |30 -

for BFX39 - BFX41 |15 -

fr Transition frequency lc=-B0mA  Vceg=-10V
= 100 MHz 100 150 MHz

Cego Emitter-base 1c=0 Veg=-0.5V
capacitance f=1MHz 75 120| pF

Ccro Collector-base le=0 Veg=-10V
capacitance f=1MHz 15 20| pF

ton Turn-on time Ic=-500mA Vc=-30V
Ig3=-60 mA 33 100| ns

g Storage time 1c=-500 mA Vc=-30V
Ig1= -lg2=-50 mA 160 350| ns

¢ Fall time lc=-500 mA Vce=-30V
|31= _IBZ= -50 mA 27 50f ns

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

DC current gain (for BFX38 and DC current gain (for BFX39 and
BFX40 only) . BFX41 only)
. G-3193 h'g ] Q.3194
nee Tamb=125° [ I ]! [!I;
’,_-—UP VYee =-S5V
160 N 160

120

\
2 S
\

© o l""$“ 11 % : 25°C
pepgontst
potee?! " _EEe
0 =T §5°C 0
« ot !
Veg -8V |ttt et
. il | . WL (L L
10°! 1 10 107 -I¢ (ma) 10°! ! 0 102 «]c(mA)



Collector-emitter saturation voltage Base-emitter saturation voltage
-3195 G-3196
-Vce(sat) I 1 ‘ ~Vaeisat) T
V) ) T .
-lc=-101g : |
0.8 1 12 )
' v
Tamb =-55°C_ A |4
08 e ad |
) 08 1 25°C_ L1 .
! LR
/ T 25— g
04 - e / 06 [ b b e T s
T L - TR ‘
i a4 — . w M R :
02 / 7 : i - ; ‘ ! i
’ //, : -l¢=-101g i i
- ~55°C 02 |- T T =+ |
e e I 0! [ R S | J ] | J' . } - |
0 I 0 | L LT
4 6 8 2 4 6 8 2 3 6 2 o 6 8
10 10? -1¢ (mA) 10 10? -lc (mA)
g
Transition frequency Collector-base capacitance
6-3197/1 ©-3198
tr CcBo B ae
8 r |
(MH2) . (pF) |
6 i
|
— ;
160 /’_ = “ N |
/ \L\
2 0
120 /’ W.N
10 ' —
/ 8
/
80 / 6
. ! . .
t 2100 MHz i
w0 y =-10V Ig =0 T ‘ |
2 T 1
i i
y i
P i
0 1
4 4 2 4 6 4 2 4 68 2 L 68 2 4 68
1 10 102 -1 (m#) 10 1 0 “Veg (V)
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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 applications including low noise, low current high gain RF
and wide band pulse amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veego Collector-base voltage (Ig =0) -30 \Y
Vceo Collector-emitter voltage (Ig = 0) -30 \
Vego Emitter-base voltage (I = 0) -5 Vv
le Collector current -100 mA
Piot Total power dissipation at T,y < 25°C 0.36 w

at Teaee <25°C 1 w
Tetg. T Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 175 °C/W
Rin jamp  Thermal resistance junction-ambient max 486  °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff
current (VBEz 0) VCE: -20V -15| nA
Vee=-20V T, np=125°C -15| pA
Vir)ceo Collector-base
breakdown voltage lc =-10 uA -30 \
“E =0)
Vceo (sus) - Collector-emitter
sustaining voltage lc =-10mA -30 \
“B =0)
V(B R)EBO Emitter-base
breakdown voltage lg = -10 uA -5 \
“c =0)
Vcewt Collector-emitter le=-TmA Ig=-0.1mA -0.13| V
saturation voltage le =-10mA Ig =-1mA -0.1 -0.14| V
lc =-50mA lg =-5mA -03| V
Vgeaty Base-emitter
saturation voltage lc=-TmA Ig=-0.TmA -0.75| V
lc =-10mA Ig=-1mA -0.77 09| V
lc =-50mA Ig =-5mA -110 Vv
hee DC current gain le =-10uA  Vce=-1V 40 80 -
lc =-100 UA Veg=-1V 70 130 -
lc =-10mA Vee=-1V 90 160 -
lc =-50mA V¢ee=-1V 20 40 -
lc =-10mA Vce=-1V
Tamp= -55°C 30 -
fr Transition frequency lc =-10mA V¢eg=-20V
f =100 MHz 400 550 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
Cego Emitter-base
capacitance le = Vegg=-0.5V
f =1MHz 4 55| pF
Cceo Collector-base
capacitance lge =0 Veg=-10V
f =1MHz 22 35| pF
NF Noise figure lc =-1TmA Vgg=-bV
f =100 MHz Ry =100 35 6| dB
ton Turn-on time lc =-50mA Ig; =-bmA 20 50| ns
tosf Turn-off time lc =-50 mA
Ig;= -lgo=-b mA 95 160| ns
rpy'Cpe  Feedback time
constant lc =-10mA  Vceg=-20V
f =80 MHz 40| ps
* Pulsed: pulse duration = 300 s, duty cycle = 1%
Collector-emitter saturation voltage Base-emitter saturation voltage
G-201 6-2019
“Vee(sat) T T “VeE(sat)
W) . g =10 . V) {hpg=10)
4 / 1.2
Tamb*125°C ¥
\ amb Z;; %i 1 I
™ 55 Tamb = -55°C L1 .
o P8 - // 08 amb 1 gHE (A_/’ !
s — o -55°C 25°C T
s 0.6 = o=
125°C ]
4 0.4 ’_'-—'ﬂ
! 0.2
102 0
2 6 8 2 “ L3 ? “ b 8 2 “ 68 2 4 6 8 H L I )
10! 1 10 “lg (ma) 10" 1 10 -1g (mA)
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BEXGY
SILICON PLANAR NPN - BFXG9A

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 BFX 69 ’ BFX 69A
Veeo Collector-base voltage (Ig = 0) 75 V 80V
Vceo Collector-emitter voltage (Ig = 0) 30V 40V
CER Collector-emitter voltage (Rge < 10%2) 50V | -
EBO Emitter-base voltage (Ic = 0) 7V
le Collector current 1A
Piot Total power dissipation at Tymp < 25 °C 0.8W
at Teaee <25 °C
for BFX 69 3w
for BFX 69A 5W
at Tegee < 100 °C
for BFX 69 1.7 W
for BFX 69A 28 W
Tag. Tj Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA BFX 69 | BFX69 A
Rin jcase T hermal resistance junction-case max | 58.3 °C/W 35 °C/W
th jamb 1 hermal resistance junction-ambient max | 219 °C/W | 219 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff
current (Ilg = 0) Veg =60V
for BFX 69 0.3 10| nA
for BFX 69A 0.4 10| nA
Veg =60V Tamp= 125°C
for BFX 69 0.4 10| HA
for BFX 69A 0.5 10| MA
leo Emitter cutoff
current (Ic =0) Vegg =5V 0.05 10| nA
V(BR)CBO Collector-base
breakdown voltage Ilc =0.1 mA
(le =0) for BFX69 (75 \
for BFX 69A |80 \
VeeRresus) . Collector-emitter
sustaining voltage Ilc =10 mA
(Rge < 109) for BFX 69 |50 %
Vceosus)” Collector-emitter
sustaining voltage Ilc =10 mA
(Ilg=0 for BFX 69 |30 \Y
for BFX 69A |40 \Y
V(BR)EBO Emitter-base
breakdown voltage le = 0.1 mA 7 \%
(lc =0)
Veewat)w  Collector-emitter
saturation voltage lc =150 mA Ig =15 mA
for BFX 69 06 15| V
for BFX 69A 04 08| V
lc =500 mA |g =50 mA
for BFX 69A 1.2
Veewt© Base-emitter
saturation voltage lc =150 mA Ig =15 mA
for BFX 69 095 13| V
for BFX 69A 086 11| V
lc =500 mA Ig =50 mA
for BFX 69A 1.8
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BFX69
BFX69A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hgg DC current gain lc =10 MA Vee= 10V
for BFX 69 35 -
for BFX 69A 40 -
IC =0.1mA VCE= 10V
for BFX 69 |20 50 —
for BFX 69A |30 60 -
IC:10 mA VCE= 10V
for BFX69 |35 80 -
for BFX 69A (40 95 —
Ilc =150mA V=10V |
for BFX 69 |40 80 120 —
for BFX 69A {40 90 -
Ilc =500mA  Vce= 10V
for BFX 69 |20 55 —
for BFX 69A |25 60 —
'C =10 mA VCE= 10V
Tamp= -55°C
for BFX 69 |20 35 —
Ilc =150 mA Vce= 10V
Tamb= "55°C
for BFX 69A {20 40 —
hye Small signal current
gain lc =1TmA Vee=5V
f =1kHz
for BFX 69 (30 55 100 —
for BFX 69A 70 -
IC =5 mA VCE= 10V
f =1kHz
for BFX 69 |35 70 150| —
fr Transition frequency lc =50 mA Vece= 10V |60 80 MHz
f =20 MHz
Cego Emitter-base
capacitance lc =0 Veg= 0.5V
f =1MHz 50 80| pF
Cero Collector-base
capacitance le=0 Veg= 10V
f =1MHz
for BFX 69 18 25| pF
for BFX 69A 13 20| pF
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
NF Noise figure lc =03 mA V=10V
Ry =510 f=1kHz
for BFX 69 6 12| dB
le =30 A  Vceg=10V
Ry =1 ke f=1kHz
for BFX 69A 3.5 7| dB
hie Input impedance lce =1mA Vce =5V
f =1kHz
for BFX 69 2.2 ke
for BFX 69A 1.8 ks
hye Reverse voltage ratio lc =1mA Vce =5V
f =1kHz
for BFX 69 3.6x10™* -
for BFX 69A 2.1x107* -
hoe Output admittance lc =1mA Vce=5V
f =1kHz
for BFX 69 12.5 MS
for BFX 69A 8 MS
hip Input impedance lc =1mA Veg=5V
f =1kHz
for BFX69 |24 27 34| @
for BFX 69A 27 Q
lc =5mA Veg= 10V
for BFX69 |4 6.3 8
hyp Reverse voltage ratio lc =1TmA Veg=5V
f =1kHz
for BFX 69 0.7x10% 3x104| —
for BFX 69A 0.5x10"4 -
|C=5mA VCB=10V
f =1kHz
for BFX 69 0.8x10"4 3x104| —
hop Output admittance lc =1 mA Veg=5V
f =1kHz
for BFX69 0.1 0.16 0.5| uS
for BFX 69A 0.12 MS
lc =5mA VCB: 10V
f =1kHz
for BFX69 |0.1 0.19 1] uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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DC current gain Collector-emitter saturation voltage
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Emitter-base and collector-base capa-
citances
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Normalized h parameters vs. collector-
emitter voltage
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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
(BFX 90) and Jedec TO-39 (BFX 91) metal cases.

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

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (lg = 0) -180 \Y
Vceo Collector-emitter voltage (Ig = 0) -180 \
Vego Emitter-base voltage (Ic = 0) -6 \Y
le Collector current -100 mA
Piot Total power dissipation at T, <25 °C
for BFX 90 0.4 w
for BFX 91 0.7 w ;
at Tepee <25°C
for BFX 90 1.4 w |
for BFX 91 25 w :
Teg, Tj Storage and junction temperature -55 to 200 °C

MECHANICAL DATA Dimensions in mm
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THERMAL DATA BFX 90 BFX 91

Rith j-case  Thermal resistance junction-case max | 126°C/W | 70°C/W
Rin j-amb  Thermal resistance junction-ambient max | 438 °C/W | 250 °C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff
current (lg = 0) Veg= -100V -0.2 -10{ nA
Veg=-100V T mp= 125°C -0.03 -10| pA
leso Emitter cutoff
current (I = 0) Vegg= -4V -0.2 -10| nA
V(sr)ceo Collector-base
breakdown voltage lc =-10 A -180 \%
(e =0)
Vceo susy Collector-emitter
sustaining voltage le =-2mA -180 \%
(lg =0)

Ver)eso Emitter-base

breakdown voltage lg =-10 A -6 \

(Ic =0)
Veeat): Collector-emitter

saturation voltage le=-10mA g =-1TmA -0.1 -025| V
Vge ) Base-emitter

saturation voltage le=-10mA [g=-1mA -0.74 09| V
heg DC current gain lc =-10 uA  Vee=-10V |60 110 —

Vee=-10V |80 170 -
-10mA Vce=-10V |80 200 300| —

o
(I (]
L
3
>

lc =-10 A Veeg=-10V

Tamp= -55°C 15 60 -

IC =-100 ,UA VCE: -10V

Tamp= -55°C 30 90 -
hse Small signal current

gain lc =-TmA  Vce=-10V

f =1kHz 100 400 —
fr Transition frequency lc =-TmA Vee=-10V

f =20 MHz 40 60 160 [MHz




ELECTRICAL CHARACTERISTICS (continued)

e ——— N

PRt

Parameter Test conditions Min. Typ. Max.| Unit
Cero Emitter-base
capacitance le =0 Vegg= -0.5V
f =1MHz 20 25| pF
Cceo Collector-base
capacitance le =0 Veg=-bV
f =1MHz 5 7| pF
NF Noise figure lc =-10 A  Veg=-5V
Ry = 10 ka
f =10kHz B=2kHz 1 3| dB
f =1kHz B =200 Hz 1 3| dB
f =100Hz B=20Hz 2 10( dB
h; Input impedance le =-TmA  Vee=-10V
'e putimp S =1kHz 25 12| ke
hge Output admittance lc =-TmA  Vce=-10V
f =1kHz 5 25| uS

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

DC current gain Collector-emitter saturation voltage

6-313/ G - 3158
h -
re [T ! cesao T TTT]]
Veg =-10V ! j ) P
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[ Tamp = 125°C c="0lg
2%0 ! | "Lb gt 0.2
i ; 1 25
200 : 2 - aats
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015 /
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a -55 I . - /
LA > §::--m—- Tamb =125 °C Lot /
120 . o 01 PN 4
n !
L " N 25°C /|
80 \’ A TTH L
prd 0.05 -55°
© "iﬂ |
Al |
i
o I T o LI
107 1072 10! 1 10 -1¢ (mA) 10! 1 10 - I¢ (ma)
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Base-emitter saturation voltage Normalized h parameters vs. collector

current
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temperature capacitances
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Contours of constant transition

frequency
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SILICON PLANAR NPN

BFY 50
BFY 51
BFY 52

MEDIUM-POWER AMPLIFIERS

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

ABSOLUTE MAXIMUM RATINGS

BFY 50 I BFY 51 ’ BFY 52

VCBO
VCEO
VEBO
lc
lem
Ptot

Tag, Tj

Collector-base voltage (lg = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (¢ = 0)

Collector current

Collector peak current

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

Storage and junction temperature

80 V i 60 V ' 40V
35V 30v | 20v
6V
1A
15A
0.8W
5W
-65 to 200 °C

MECHANICAL DATA
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THERMAL DATA

Rin jcase ~ Thermal resistance junction-case max 35 °C/W
Rinh jamb  Thermal resistance junction-ambient max 218 °C/W
ELECTRICAL CHARACTERISTICS (T 5= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff for BFY 50
current (Ig =0) Veg =60V 2 50{ nA
Veg=60V Tcaee =100°C 0.055 25| uA
for BFY 51
Veg =40V 2 50| nA
Veg=40V T, =100°C 0.055 25| uA
for BFY 52
Veg=30V 2 50| nA
Veg =30V  Tcase =100°C 0.0565 25| uA
leBo Emitter cutoff Veg=5V 50| nA
current (Ic =0) Veg=5V  Tcase =100°C 2.8| uA
Visryceo Collector-base Ic =100 nA for BFY 50 80 \%
breakdown voltage for BFY 51 60 \%
(Ig =0) for BFY 52 40 Vv
Vceo(sus) * Collector-emitter lc =10 mA for BFY 50 35 Vv
sustaining voltage for BFY 51 30 \
(g =0) for BFY 52 20 \
V(sr)eso Emitter-base break- lg =100 HA 6 \Y
down voltage (I =0)
Vcesaty = Collector-emitter Ic =150mA Ig =15 mA
saturation voltage for BFY 50 014 02| V
for BFY 51 and BFY 52 0.14 035} V
Ic.=1A lg=0.1TA
for BFY 50 0.7 1 VvV
for BFY 51 and BFY 52 0.7 16| V
Ve (saty » Base-emitter Ic=150mA Iz =15mA 0.95 \Y
saturation voltage Ilc=1A lg =0.1 A 15 2\ V
hee© DC current gain for BFY 50
le =10 MA Vg =6V 20 40 -
lc =150 mA Vg =6V 30 55 —
lc =1A Vee =6V 15 30 -
for BFY 51
lc =150 mA Vg =6V 40 70 -
Ile=1A Ve =6V 15 40 -
for BFY 52
lc =10 mA V=6V 30 80 —
lc =150 mA V cg=6V 60 130 -
Ic=1A V=6V 15 60 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current Vee=6V  f=1kHz
gain lc =1mA
for BFY 51 30 42| —
for BFY 52 30 84| —
c™ 10 mA
for BFY 50 45 —
for BFY 51 60 -
for BFY 52 120 —
fr Transition frequency c =50 mA V g=6V
for BFY 50 60 100 MHz
for BFY 51 50 110 MHz
for BFY 52 50 120 MHz
Cego Collector-base lg = Veg=12V
capacitance f=1MHz 7 12| pF
hie Input impedance Ilc =10 mA Vg =6V
f=1kHz
for BFY 50 180 Q
for BFY 51 220 Q
for BFY 52 400 Q
hre Reservevoltageratio | Ic =10mA Vg =6V
f=1kHz
for BFY 50 55x10°¢ -
for BFY 51 70x10°¢ -
for BFY 52 130x10°¢ -
hoe Output admittance lc =10mA Ve =6V
f=1kHz
for BFY 50 30 MS
for BFY 51 35 MS
for BFY 52 70 uS
ty Delay time Ic =150 mA Ve =10V
Ig; =15 mA Vgg =-2V 25 ns
t, Rise time lc =150 mAVe =10V
Ig;=15mA Vgg =-2V 30 ns
ts Storage time lc =150mA Ve =10V
lBl =—|32 =15 mA
for BFY 50 140 ns
for BFY 51 160 ns
for BFY 52 220 ns
te Fall time Ic =160mA Ve =10V
lg; =-lgo =15 mA
for BFY 50 and BFY 51 35 ns
for BFY 52 40 ns

* Pulsed: pulse duration =300 us, duty cycle = 1%
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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 BFY 56 | BFY 56A
Vegs  Collector-emitter voltage (Vgg = 0) 85V l 85V
Vceo  Collector-emitter voltage (Ig = 0) 45V 55 V
Vego  Emitter-base voltage (I = 0) 7V
Ie Collector current 1A
Piot Total power dissipation at T,y < 25°C 0.8W

at Tese <25°C 5W
Tag. T; Storage and junction temperature -55 to0 200 °C

MECHANICAL DATA Dimensions in mm

-
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THERMAL DATA
Rih j-case  Thermal resistance junction-case max 35 °C/W
thj-amb  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff
current (Vgg = 0) Vcg =50V 02 20| nA
Veg =50V Tump = 150°C 02 20| uA
lego Emitter cutoff
current (I = 0) Vgg =5V 0.1 20| nA
Vigryces Collector-emitter
breakdown voltage Ic = 100 A 85 \
(Vge =0)
Veeo(sus)© Collector-emitter
sustaining voltage lc =10 mA
for BFY 56 |45 v
for BFY 56A |55 v
Vierjeso Emitter-base
breakdown voltage lg =100 uA 7 \%
(Ic =0)
Veesayy©  Collector-emitter
saturation voltage for BFY 56
lc =150 mA Ig =16 mA 0.13 03| V
Ic=1A lg =0.1A 065 12| V
for BFY 56A
lc= 10mA Ig= TmA 0.05 \Y
lc =1560mA Ig = 15'mA 0.13 0.25( V
lc= 1A Iz3=01mA 065 1| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vee(saty©  Base-emitter
saturation voltage for BFY 56
Ilc =160 mA g = 15mA 085 15| V
Ie= 1A Ig=0.1A 15 23| v
for BFY 56A
lc= 10mA Ig= 1Tm 068 08| V
Ilc =150mA Ig = 15 mA 0.85 11 Vv
le= 1A Ig=01A 1.3 16| V
hee DC current gain for BFY 56
le = 0.1mA Vcg =10V 15 50 -
le =500 mA Vcg = 10V 20 55 -
lc =150 mA Vg = 1V 30 70 150 —
for BFY 56A
lc = 0.1mA Vg = 1V 20 50 —
le= 5mA Veg= 1V 50 85 120 -—
lc =160 mA Ve = 1V 40 80 120 —
lc =500 mA Vcg = 10V 25 55 -
hte Small signal
current gain le =1mA Vce =5V
f =1kHz
for BFY 56 60 —
for BFY 56A 80 -
fr Transition frequency |lc =50mA  Vcg = 10V
f =20MH:z
for BFY 56 40 90 MHz
for BFY 56A |60 90 MHz
Cego Emitter-base
capacitance le = Veg = 0.5V
f =1MHz 50 80| pF
Cego Collector-base
capacitance lg = Veg = 10V
f =1MHz 14 25| pF
hie Input impedance lc =1TmA Vece =5V
f =1kHz
for BFY 56 1.8 ko
for BFY 56A 2 ko
hre Reverse voltage ratio |lc =1mA Vg =5V .
f =1kHz 2.1x10° -




BFY 56 -
 BFY56A |

ELECTRICAL CHARACTERISTICS (continued)

s

Parameter Test conditions Min. Typ. Max.| Unit
hoe Output admittance lc =1TmA Ve =5V
f =1kHz 8 uS
hip Input impedance le =1TmA V¢ =5V
=1kHz 27 Q ‘
hep Reverse voltage ratio  [lc =1TmA V¢ =5V 1"""
f =1kHz 0.5x10"4 - ‘
hob Output admittance lc =1TmA Vg =5V
=1kHz 0.12 uS
ton Turn-on time le =150 mA V=20V
Ig;=7.56 mA 150 225| ns
Tott Turn-off time lc =150 mA V=20V ,
Ig1= ~lga =75 mA 350 800| ns i

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

DC current gain Collector-emitter saturation voltage
G- 3145 G-3146
e LI M1
(mV) .
60 Veg =1V Tamp =125°C .
» I¢c =101
L C B
{
,/' 2 //
120
/,
10? 4
] sDTamb=125°C
80 Lil25°C \\ S I Z
ol / \\ 4
I 250c .
T \ AR 55°C |
0 T i
2
rTIT=55°C T
o ‘0 2 4 68 2 4 6 2 4 4 68
-1 2
10-2 10-1 1 10 102 1 (ma) 10 1 10 107 I¢ (mA)
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Base-emitter saturation voltage Emitter-base and collector-base capa-

G- 3147 CItanCES G- 3148/
VBE(sat) l H’ c
W Y (pF)
I¢ =101g
16
60
N
’ ™MlCego Ic= 0
12 )
\
=,
Tamb =-55°C___41 A~/ N
08 =TT "M{¢cBo 1e=0
25°C_lL—1"
A i N
— 11T 20 ™
125°C i N
04 = N
LT N
\
o I . N
1 2 2 4 4 6 4
10 1 10 102 1¢ (mA) 0! 1 0 VR (V)
Transition frequency Normalized h parameters
G-3149/ 6- 31501
. pi===:E
(MMz) 6 T
™\ «—Vee =5V
80 -t = 1kHz
2 !
<
D% 0, 5
60 6 hoe
// 4 4
A
2
40 N 1 ___h
] N e <
8
Vcg =10V N hre /~
f =20MHz ‘R g
20 ‘
z R
1 Rns
o N 4 6 10 2 4 6 8 2 4 68 2 4 68
1 10 Ic (mA) 107! 1 10 I (mA)
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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 mA, line driver,
memory applications and in low-noise amplifiers.

ABSOLUTE MAXIMUM RATINGS

e

Veeo  Collector-base voltage (lg = 0) -40 \
Veeo  Collector-emitter voltage (Ig = 0) -40 \%
Vegso  Emitter-base voltage (Ic = 0) -5 \
lc Collector current -500 mA
Piot Total power dissipation at T,y < 25°C 0.7 w

at Tease < 25°C 3 w
Tsg, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMA

L DATA

Rihj-case  Thermal resistance junction-case max 58 °C/W
thj-amb  1hermal resistance junction-ambient max 250 °C/W
ELECTRICAL CHARACTERISTICS (T,mp, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff
current (VBE = 0) VCE =25V -0.2 -30( nA
Vir)ceo Collector-base
breakdown voltage lc =-10 uA -40 Vv
(IE =0)
Vceo(sus) . Collector-emitter
sustaining voltage lc =-10mA -40 \"
(lIg =0)
Vigrieso Emitter-base
breakdown voltage lg =-10 uA -5 Vv
(lc =0)
Veesaty”  Collector-emitter
saturation voltage lc =-50mAlg =-25mA -0.08 -0.3| V
lc =-150 mA Ig = -15mA -0.18 -0.5| V
lc =-500 mA Ig = -50 mA -06 -1.8| V
Vee(saty. Base-emitter
saturation voltage lc =-50mAlg =-25mA -092 -1.1| V
lc =-150 mA Iz = -15mA -1 14| V
Ic =-500 mA Ig = -50 mA 22| v
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
hee DC current gain lc =- 10 A Vg = -10V 130 -
lc =- TmAVce =-10V 200 -
*le =- 10mAVce =-10V |80 200 —
*lle =- 80 mAVeg =- 1V 150 -
*|le =-150 mA Vg = -10V 130 -
h¢e Small signal lc =-10mA Vcg =-10V
current gain f = 1kHz 200 -
fr Transition frequency |lc =-50 mA Vgg = -20V
f =100 MHz 200 250 MHz
CEBO Emitter-base
capacitance lc =0 Vgg = -0.5V
f =1MHz 15 25| pF
Cceo Collector - base
capacitance lg = Veg =-10V
f =1MHz 6 10| pF
NF Noise figure lc =-30 UA Vg =-5V
Ry= 10k f=1kHz 1 dB
hie Input impedance lc =-10mA Vgg =-10V
f=1kHz 1 ke
hre Reverse voltage ratio |l =-10 mA Vg =-10V
f=1kHz 2.4x104 -
hoe Output admittance lc =-10mA Vg =-10V
f=1kHz 110 MuS
ton Turn-on time lc =-300 mA Vc=-30V
Ig1=-30 mA 35 50| ns
ot Turn-off time Ic =-300 mA V¢e=-30V
lgy = -lga =-30 mA 70 120| ns

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

Collector-emitter saturation voltage
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SILICON PLANAR NPN

LOW-LEVEL, LOW-NOISE AMPLIFIER

The BFY 76 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed for use in high-performance, low level, low noise amplifier circuits from audio to
high frequencies.

ABSOLUTE MAXIMUM RATINGS

Vces  Collector-emitter voltage (Vgg = 0) 60 \
Vceo  Collector-emitter voltage (Ig = 0) 60 \Y
Vego  Emitter-base voltage (I = 0) 8 \Y
Ic Collector current 50 mA
Piot Total power dissipation at Tymp < 25°C 0.36 w

Tease < 25°C 1.2 W
Tstg. T; Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm

10/78 : 148 Supersedes issue dated 7/76



THERMA

L DATA

Rinhj-case  Thermal resistance junction-case max 146 °C/W
Rinj-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) Veg = 50V 0.1 20| nA
Veg =50V Tmp = 150°C 0.1 20| uA
leBo Emitter cutoff current | Vgg = 5V 0.1 20| nA
(Ic =0) n
Vigryces Collector-emitter
breakdown voltage Ilc =10 MA 60 \
(VBE =0)
| Vceo(sus)” Collector-emitter
sustaining voltage lc =10 mA 60 Y
(IB =0)
Vigr)eso Emitter-base
breakdown voltage lg =10 uA 8 \
(Ic =0)
Vee(saty.  Collector-emitter
saturation voltage lc=1TmA Ig=0.1mA 0.15 0.35
Vge Base-emitter voltage lc =100 uMA Ve =5V 05 058 0.7
—|hgg® DC current gain lc = 10MA Vg =5V 30 70 -
lc =100 UA V¢g =5V 120 -
lc = 1mA Vgg =5V 150 190 300| —
le = 5mA Vgg =5V 220 -
hte Small signal lc =1TmA  Vcg =5V
current gain f =1kHz 80 220 300| —
fr Transition frequency | lc = 1mA Vgg =5V
f =20MHz 70 100 MHz
Cero Emitter-base
capacitance lc =0 Vgg = 0.5V
f =1MHz 35 6| pF




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cceo Collector-base
capacitance lg = Veg =5V
f =1MHz 3.5 6| pF
NF Noise figure lc =10 MA Vg =5V
Ry=10ka
f =100 Hz 4 15| dB
f= 1kHz 1.5 4| dB
f= 10to
10 000 Hz 1.9 4| dB
hie Input impedance lc=1TmA Vg =5V
f =1kHz 1.5 8 15| ke
hye Reverse voltage ratio Ilc =1mA Vce =5V
f =1kHz 3x104 8x10%| —
hoe Output admittance lc =1TmA Vg =5V
f =1kHz 1 35| uS
hip Input impedance le =1TmA  Veg =5V
f =1kHz 25 27 32| a

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

DC current gain
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High frequency current gain
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Contours of constant noise figure

Contours of constant noise figure
(f =1 kHz) (f =10 kHz)
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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

Vego  Collector-base voltage (lg = 0) 60 \
Vces  Collector-emitter voltage (Vgg = 0) 60 \
Veeo  Collector-emitter voltage (g = 0) 40 \
Vego  Emitter-base voltage (I = 0) 6 \Y
le Collector current 1 A
Piot Total power dissipation at T, < 25°C 0.36 W

at Tepe < 25°C 1.2 w
Tsq, T; Storage and junction temperature -55 to 200 °C
MECHANICAL DATA Dimensions in mm

 (sim. 10 T0-18)
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 146 °C/W
Rtn j-amp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff Vcg = 40V 0.1 1.7|MA
current (Ig = 0) Veg =40 Tamp = 100°C 20 120 MA
Vier)ceo Collector-base
breakdown voltage lc =10 uA 60 \
(lg =0)
Vigr)ces Collector-emitter
breakdown voltage lc =10 A 60 \
(VBE =0)
Veeosus)” Collector-emitter
sustaining voltage le =10 mA 40 Vv
(Ig =0)
V@eRr)eso Emitter-base
breakdown voltage lg = 10 uA 6 \
“c =0)
Veesaty©  Collector-emitter lc =100 mA Ig =10 mA 017 03| V
saturation voltage lc =500 mA Ig =50 mA 03 05| V
le= 1A I1g=01A 05 095| V
Vee(saty.  Base-emitter lc =100 mA Ig =10 mA 0.78 0.9} V
saturation voltage lc =500 mA |g =50 mA 08 095 12|V
le= 1A I1g=01A 1.06 17| V
heg™ DC current gain lc = 10mMA Vcgg =1V 25 b5 -
lc =100 mA Vgg =1V 40 75 -
lc =500 mA Vgg =1V 25 45 —
le= 1A Vg =5V 45 -
fr Transition frequency |lc = 50 mA Veg = 10V
f =100 MHz 250 400 MHz
Cego Emitter-base le = Vegg = 0.5V
capacitance f =1MHz 40 55| pF
Ccro Collector-base lg = Veg = 10V
capacitance f =1MHz 4.8 12| pF
ton Turn-on time lc =500 mA V=30V
lg;= 50 mA 15 35{ ns
toff Turn-off time lc =500 mA V=30V
lg; = -lg2 =50 mA 40 60| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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BSS 26
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Ccs0
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Collector-base capacitance

Collector cutoff current
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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

BSV15 ’ BSV16

Vces
Vceo
Veso

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

Collector current

Base current

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

40V ' 60V
-40V_| 60V
BV
1A
-0.2A
5W
-65 to 200 °C

Dimensions in mm
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 35 °C/W
Rinj-amp  Thermal resistance junction-ambient max 200 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) for BSV 15
Ve = -40V -0.1| A
Vce =-40V  T,.,, = 150°C -50| A
for BSV 16
Vce = -60V -0.1( uA
Veeg =-60V T, = 150°C -60| MA
lcex Collector cutoff
current (Vgg = 0.2 V) |for BSV 15
Veg =-40V T, = 100°C -50| uA
for BSV 16
Veg =-60V T, = 100°C -60| MA
lEsO Emitter cutoff current | Vgg = -4V -50| nA
V(BR)CES Collector-emitter
breakdown voltage lc =-10 uA
(Vee = 0) for BSV 15 |-40 Vv
for BSV 16 -60 \Y
Vceosus)” Collector-emitter
: sustaining voltage le =-10mA
(lg =0) for BSV 15 -40 Y
for BSV 16 -60 \Y
Vigr)eso Emitter-base
breakdown voltage lg =-10 uA -5 \Y
(Ic =0)
Veesat)  Collector-emitter
saturation voltage lc =-500mA Iz =-25mA |-0.25 -1 V
Vee Base-emitter voltage lc =-100mA Vg =-1V -1 V
lc =-500 mA Vgg =-1V  [-0.7 -0.85 -1.4| V
heg DC current gain lc =-0.1TmA Veg =-1V
Gr. 6 15 44 -
Gr. 10 20 75 -
Gr. 16 30 120 -
lc =-100 mA Veg = -1V
c G- 6 |40 63 100| —
Gr. 10 63 100 160| —
Gr. 16 100 160 250| —
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CBSVIS
BSVI6

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
heg DC current gain 1c=-600 mMA  Vceg=-1V
Gr. 6 20 40 —
Gr. 10 25 55 -
Gr. 16 35 85 —
hte Small signal current lc=-1mA Vee=-5V
gain f=1kHz 20 -
fr Transition frequency lc=-50 mA Vee=-1V
_ f =20 MHz 50 MHz
Ceso Emitter-base Ic=0 Vegg=-0.5V
capacitance f=1MHz 180 pF
Ccro Collector-base lg=0 Veg=-10V
capacitance f=1MHz 20 30| pF
g Storage time 1c=-100 mA  Vcc=-20V
lg;=-lg2=-bmA 500( ns
i Fall time Ic=-100 mMA Vc=-20V
lg;=-1gz=-b mA 150( ns
ton Turn-on time Ic=-100 mA  Ve=-20V
Ig;=-bmA 500( ns
* Pulsed: pulse duration =300 us, duty cycle = 1%
. G-1863
Safe operating areas -Ie o FTomax R T
(A) . N n
AN N\
) NN AN
\\\ N 0.ms
NN
2 \ 02ms
#REPETITIVE PULSE \
OPERATION \\
10" | _DUTY CYCLE =1% \J05ms,
Tms
8 \\J2ms
Sms
6
3
Tamb’ 50°C
: BSV 15>}
BSV16
102
2 4 6 8 2 4 6 8
1 10 “Veg (V)

TR




150

100

S0

“VBE (sat)
)

05

DC current gain

Collector-emitter saturation voltage

G-1086 G-1864
1T “VeE(sat)
- 1 l‘lv w
CE heg =0
BSV15-g ||
- 8sV16-
1
B5V15-10[ | ]
LH BSV16-10
[ 1] o5
= HBSVIS-6 ~ H
&= B5V16-6 {11
4
/
il 0
2 4 69 68 2 4 60 2 4 s 2 6 8 4 68
0! 0 07 -1 (mA) 1 07 -1 (ma)
Base-emitter saturation voltage Transition frequency
G-1865 G-1867
| [T
heg =10 (MHz)
FE Vg =-10V
t=35MHz
75 .
/
’
-
Lt=t"T1 50
—tT1
25 /
0
2 4 60 2 4 68 2 W s 2 L) 4 69
1 10? “1¢(mA) ' 10? “1c(ma)
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SILICON PLANAR NPN

BSV59

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 mA.

ABSOLUTE MAXIMUM RATINGS

Veego  Collector-base voltage (lg = 0)

Veeo  Collector-emitter voltage (lg = 0)

Vego  Emitter-base voltage (I = 0)

le Collector current

Piot Total power dissipation at Ty, < 25°C
at Tase < 25°C
at Teae < 100°C

Tsg. T; Storage and junction temperature

60

30

5

500

0.36

1.2

0.68

-65 to 200

&EEE%<<<

MECHANICAL DATA
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Dimensions in mm
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.|Unit
lcso Collector cutoff
current (lg = 0) Veg = 30V 40 200| nA
Veg =30V Tamp = 125°C 20 200| pA
Verycso Collector-base
breakdown voltage lc =0.1mA 60 \
“E =0)
Veeo (sus)” Collector-emitter
sustaining voltage lc = 10 mA 30 \Y
“B =0)
Vier)eso Emitter-base
breakdown voltage le =0.1mA 5 \'
(lc =0)
Veesaty.  Collector-emitter
saturation voltage le = B0mA Ig = 5mA 0.16 \Y
I¢ =160 mA Ig =15 mA 022 04| V
lc =500 mA Ig =50 mA 0.48 1 Vv
Vee(sat). Base-emitter
saturation voltage lc = B0mA Ig = 5mA 0.78 \
lc =150 mA lg =15 mA 08 1.2 V
Ilc =500 mA g =50 mA 112 16| V
hee™ DC current gain lc = 50mA Vg =10V 60 -
lc =150 mA Ve = 10V 30 60 140] —
Ilc =500 mA Vg =10V 20 50 -
Ilc =150 mA Veeg = 1V 50 -
lc =500 mA Veeg = 1V 10 30 -




BSV59

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency |[Ilc = 50mA Vee = 10V
f =100 MHz 250 350 MHz
Ceso Emitter-base
capacitance lc =0 Vegg = 0.5V
f =1MHz 38 pF
Ccro Collector-base
capacitance lge =0 Veg = 10V
f =1MHz 6 8| pF
ton Turn-on time lc =150 mA Ve =10V
Ig; =15 mA 18 40| ns
Lot Turn-off time lc =150 mA Ve = 10V
lg; = -lga = 15 mA 25 40| ns

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

DC current gain

Collector-emitter saturation voltage

h , G - 30 G-3087
FE|Vog =10V H Veeat] 1 To;
CE il (| =08
L L
/| \
80 Y L
oo o4
/ L
<7
/ .
60 / 4 \N 03 /
Y N
7 7/,
40 ‘1"‘* a2 R Tamb=25 °C /
N
A NUE>>4
<
) 42 \\:_ e
A l -
20 P - 01 755 °C
i
=
0 0 +
107! 1 10 102 Ig (mA) 1 10 102 Ic (mA)
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Base-emitter saturation voltage Emitter-base and collector-base capa-

citances
G - 3088 G -3089
Veesan| | 1ol <
™) Ic=10lg (N
6
12 4 QBO Cx0
/ -1
L
o < ) // 2
T‘Ebpss Jlizgg
25°C 1 10 C
et PEcd e w80 Ig g
06 s R e
| ptt1
4
03
2
0 4 4 6 2 ! 2 “ 6 8 2 4 6 8 2 L o6 8
1 10 10 Ic (mA) 10! 1 10 Va)
Contours of constant transition fre- Switching characteristics
auency
G-3030 G-3091
Vcee t
(O3 (ns)
4|
) 24 \
v
L& pd y
04 ) 7 20 \
6= N o AL \ /
| 7 \ ts
N 11AN S ® AN B 4
l Aﬁv’ \}'(\ .,
S e
2
3 ///)(0{
8 -7 ~
6 s 8 \
3 . N
Vee=10 d
4 t1¢=101g=-101g: —
) |
107 0 |
0 50 100 150 200 250 300 Ic (mA) 2 4« 6 8 2 “ 6 8
10 102 Ic (mA)
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SILICON PLANAR NPN

HIGH-SPEED, HIGH-CURRENT SWITCH

The BSX12 is asilicon planar epitaxial NPN transistor in low profile TO-39 metal case, with
very high speed switching capability at high currents.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lg = 0) 25 Vv
cEO Collector-emitter voltage (Ig= 0) 12 \Y
Vego Emitter-base voltage (I = 0) 4 Y,
le Collector current 1 A
Piot Total power dissipation at T,y < 25°C 0.6 W
at Teae <25°C 3 w

Teq, T 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

Rth j-case
th j-amb

58.3
292

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,5 = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
Ices Collector cutoff
current (Vgg=0) |Veg =15V 1.5 100 | uA
V(BR)CBO Collector-base
breakdown voltage |lc = 500 uA 25 Vv
(g =0)
Vceosusy - Collector-emitter
sustaining voltage |[lc = 10 mA 12 \
“B:O)
V(BR)EBO Emitter-base
breakdown voltage |lg = 100 uA 4 \
(|c=0)
VcE(sat) Collector-emitter
saturation voltage |lc = 10mA lg =1 mA 0.17 0.25| VvV
* llg = 100mA lg = 10mA 0.18 0.23| V
* |1 = 300mA lg = 30mA 0.24 0.33| V
lle=1A lg = 100mA 051 07| V
* |lc =300mA lg = 30mA
Tamp=85°C 025 05| V
VBE(sat) Base-emitter
saturation voltage |lc = 10mA Ig = TmA 0.68 0.78 | V
* 1le = 100mA Ig = 10mA 084 11|V
lc = 300mA lg = 30mA 1 1.3| Vv
lc =1A lg =100mA[0.9 136 21| V
heg” DC current gain lc =10 mA Vce =05V |20 45
lc = 100mA Vee =0.5V |30 -
lc =300mA Veg =05V (30 60 120 —
fr Transition
frequency lc = 100mA f=100MHz
Vce =5V {450 650 MHz
Veg =0 200 MHz

166



ELECTRICAL CHARACTERISTICS (continued)

T e o

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance lce =0 Vegg = 0.5V
f =1MHz 14.8 25| pF
Ceso Collector-base le =0 f = 1MHz
capacitance Veg =5V 6.2 15 | pF
VCB =0 25 pF
1 Storage time Ic = 100mA Vee =5V
IBl ="|32:100mA 13 15 ns
ton Turn-on time lc =1A Vee =12V
lg1 = 100mA 10 15| ns
toff Turn-off time Ilc =1A Vee =12V
Ig1=-lg> = 100mA 15 25 | ns

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

DC current gain

Collector-emitter saturation voltage

G-3067 G-3068
heg I [ ‘ VeE(sat) ]
(v) Iec =101
c 8
Tamb =35°C/4"' \
80 0.6
\
LAT 0.5
. d 25°C Lin N~
V| // \L
L~ P 04
’4#',
LA
40 > 0.3 4
2/
~ {1 ]/["amb =85°C A
0.2 1 ==
20 = cFH
Veg =5V ¢
0.1
0 6 0 7 6
1 10 102 Ic (mA) 1 10 102 Ic (ma)
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Base-emitter saturation voltage Emitter-base and collector-base capa-

citances
G-3069 G-3070
bl IR -

(v) (pF)

1c=101g
1.3 16 \;\
, \\C\E g0 lc =0
N,
/, N
N
11 4 y 12 N
) \\\fcao Ig=0
09 8 i
Tamb =25'C/ 85°C \\
A/ T
//(’ ,-/ S~
07 - <d 4
’ ,—F"'//
— L
//

05 e 0 7 L6
! 10 102 I (mA) 10-! 1 10 Vg (V)
Contours of constant transistion fre- Switching characteristics
guency
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V, T 2 | . t T T—T
&E 8 A W 7 (ns) i —
. T\ i 7 . 1 1
| NI JU JU it Ic=101g=-101g;

4 \ \ \ / / 4 Vee=12V
\ 1N \SO;OMHZ / (l

, \ N4 / / s

AN /1
550MHz ts
1 X X .4 y 4 I‘ 10 \“ e =
[ ’ / =
A WE ¥ 7/ — I~
N \ / s ST t, L2
y 4 —_—
A / / . ™ te
/ —~—
\ 500MHz / .
\ N ta N
400MHz /
2 N - 2
\ Tamb =25°C
300MHz
107 \\H-!—P"’ LI 1
2 4 6 8 2 4 6 8
10 102 Ic (ma) 100 200

400 600 I¢ (mA)
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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

Veeo
Vces
Vceo
Veso
lem
Piot

Tstg ’ Tj

Collector-base voltage (lg = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (lg = 0)

Emitter-base voltage (Ic = 0)

Collector peak current (t = 10 us)

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

Storage and junction temperature

40

40

15

4.5

0.5

0.36

1.2

-65 to 200

O

OSEr<<<<

MECHANICAL DATA
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THERMAL DATA

Rinh jcase  Thermal resistance junction-case max 146 °C/W
R¢n jamb  Thermal resistancq junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff Vep= 20V 0.4| MA
current (lg = 0) Veg= 20V Tamp= 150°C 30| uA
lces Collector cutoff Vee= 15V Tamp= 55°C 0.4 HA
current (Vgg=0) Vce= 40V 1| MA
lcex Collector cutoff Vee= 15V Tamp= 5b°C 0.6| HA
current (Vgg= -3V)
leso Emitter cutoff Vgg= 4.5V 10| MA
current (I¢ =0)
lgEx Base cutoff current Vee= 15V Tamp= 55°C 0.6 MA
(Vge=-3V)
VceR (sus) - Collector-emitter lc =10 mA 20 \%
sustaining voltage
(Rge= 10Q)
VCEO (sus) *Collector—emitter IC =10mA 15 \%
sustaining voltage
“B= 0)
Vcegaty Collector-emitter lc=10mA Ig=1mA 0.25| V
saturation voltage lc =100 mA g =10mA 06| V
for BSX 19
lc=10mA Ig=0.6mA 03| V
for BSX 20
le =10mA 15 =03mA 03| V
Vge Base-emitter voltage lc =30 MA  Vg=20V
Tamb= 100°C 0.35 \%
Vge@saty Base-emitter lc =10mA Ig=1mA 0.7 0.85| V
saturation voltage Ilc =100mA g =10mA 16| V
hee DC current gain for BSX 19
lc =10mA V=1V 20 60| —
lc =100mA V=2V 10 -
|C=10mA VCE=1V
Tamp= -55°C 10 -
for BSX 20
lc =10mA V=1V 40 120 —
lc =100mA Vg=2V 20 -
le =10mA V=1V
Tamp= -55°C 20 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency lc =10mA V=10V
for BSX 19 400 500 MHz
for BSX 20 500 600 MHz
Ceso Emitter-base Ilc=0 Vegg= 1V 45| pF
capacitance
Cceo Collector-base lg=0 Veg= 5V 4| pF
capacitance
15 Storage time le =10mA V=10V
Ig1=-lgy=10 mA
for BSX 19 5 10f ns
for BSX 20 6 13| ns ‘
ton Turn-on time le =10mA V=3V l
Ig1=3 mA 12| ns j
lc =100mA V=6V |
lg; =40 mA 7| ns l
tors Turn-off time le =10mA V=3V
|31=3mA '32=—1.5mA
for BSX 19 15| ns
for BSX 20 18| ns

IC=100 mA VCC=6V
lg = 40mA  lg,=-20 mA

for BSX 19 18| ns
for BSX 20 21| ns
* Pulsed: pulse duration = 300 us, duty cycle = 1%
Collector-emitter saturation voltage Base-emitter saturation voltage
G-1949 G-1950
Vee(sat) VBE (sat) T
) T )
0.5 hFE' 0
hFE=IO
1.2
0.4
1
h
03 ] 08 S flc=00mA |
N Lt lctmmA | N _—
- 0.6 T [~ soma
0.2 A, ’ [T
—t—"T0mA 0k 0 mA
0.1
0.2
0 [
-00  -50 0 50 100 150 T,(C) -00 -5 0 50 %0 150 200 TY(C)
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DC current gain DC current gain (for BSX 19 only)

6-1945

G-1947
"eE MrE
80 100 VCE=IV
Veg =1V s
o BSX20
=
L1 \ 80
60 N /|
1 \ /’
60 To=OmA
]
40 g
wlll Canne
-
T N — 7
20 / A ;/ |t 100 mA
20 —=
0 0
2 3 68 2 -4k 68 2 4 6 8
10! 1 10 I¢(mA) -50 0 50 100 150 T (°C)
DC current gain (for BSX 20 only) Transition frequency
G-1948 G-1946
Pee 1
(MHZ)
20 Vv, 1w 800
cE” -
VcE-IOV
200 BSX20
600 T
——
V BSX19
150 ,/ /
lc=|0mN / —
400 —
100 / J/
L
—"T150mA
-
1] 200
50 R —— 100mA
o l
-50 0 50 100 150 Ti (*c) 0 10 20 30 40 lc(mA)
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BSX 26
SILICON PLANAR NPN P 3

HIGH-SPEED SATURATED SWITCH

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

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (I = 0) 40 \ ’
Vees Collector-emitter voltage (Vgg = 0) 40 \Y }
Vceo Collector-emitter voltage (Ig = 0) 15 \ }
Veso Emitter-base voltage (I = 0) 4 \Y
lc Collector current 500 mA
Piot Total power dissipation at T, < 25°C 0.36 W

at Tease < 25°C 1.2 w

at Teaee < 100° C 0.68 W
Tsq. T;  Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm

(sim. to T0-18)

173 7/76



THERMAL DATA

Rih j-case

Thermal resistance junction-case

Rth j-amb Thermal resistance junction-ambient

146
486

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg =0) Vce =20V 05| MA
Vee =20V Tamp=85°C 15| MA
Vsr)ceo Collector-base
breakdown voltage Ic = 100uA 40 \
(lE =0)
Vgr)ces Collector-emitter
breakdown voltage lc = 100uA 40 \%
(VBE =0)
Vceosus ' Collector-emitter
sustaining voltage lc = 10mA 15 \%
(|3 =0)
V(BR)EBO Emitter-base
breakdown voltage lg = 100uA 4 \%
“c =0)
Vcegay — Collector-emitter
saturation voltage lc = 30mA Ig = 3mA 0.16 0.18| V
lc = 100mA lg = 10mA 0.18 0.28| V
lc =300mA lg = 30mA 039 05| V
Ilc = 30mA lg = 3mA
Tamp = 85°C 0.18 03| V
Vge(saty Base-emitter
saturation voltage lc = 30mA lg = 3mA |0.75 0.82 0.95| V
: lc = 100mA lg = 10mA 097 1.2y V
*[lc = 300mA lg = 30mA 1.3 17| V
heg* DC current gain Ic = 30mA Vce =0.4V|30 60 120| —
lc = 100mA Vece =05V (25 55 -
Ic =300mA Vecg =1V |15 -

174



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency ;c =1 SRAT-{A Vce = 10V 350 550 VH
=10 z 4
Cego Emittgr—base
capacitance lc =0 Vegg =05V
f=1MHz 6.5 8| pF
CcBo Colleqtor—base
capacitance lg = Veg =5V
f=1MHz 3.3 5| pF
tg Storage time lc = 10mA Vee = 10V
lBlz"'Bz: 10mA 8 18| ns
ton Turn-on time :c = Sggmﬁ Vee =15V 5
g1 — °Um ns
Tost Turn-off time Ic =300mA Vee =15V
lg1 = -lga =30mA 15 25| ns

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

DC current gain

Collector - emitter saturation voltage

G- 307 6 -307'
el 1] oy /
+— (v) |
Vee =5V Ic=10Ig
80 'i \ as
U \ /
St
60 | 06
vd s
A1
40 > \Q Q4 /
Y
54
S
"
20 a2
pt=1"1
l
0 4 o 2 4 6 2 4 6
1 10 102 Ic (mA) 10 102 Ic (mA)
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Base - emitter saturation voltage Emitter - base and collector - base
capacitances
- 3076 6 -3077
T C
VBE(‘;)"‘) Ic=10g P
16 8 Cé‘go
£
\\C‘F7
/ N
12 // / 6 b
C '// \\‘\
_27%"" 11 .
1] ‘
08 85°0H e —
Cc ~—~
-~ 0 IE:O BEs;
— =
04 2
[ 0 |
2 « 6 8 2 . 6 2 “ 6
10 102 I¢ (mA) 10! 10 VR (V)
Contours of constant transition Switching characteristics
frequency
G- 3078 -3079
Vee, XA (a9
(V)s 00 MH:
. \
\ | Ic=101g)=-101g,
N[ 450 Vee=15V
A
2
\ 1\ |/ .
WA yARY, s
8 \ 7
PR I VA y A 4 20 N
ANIN A
4 N 350 [/ 15 k NG
N[N NN
y N250 2 A i N ts
2 [T 50 i 10 — < tr
s / T~ —~_ i
td
-1
10 2 L 6 8 2 4 68 2 4 68 0 . 2 % 5 8
10 102 Ic(mA) 10 102
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SILICON PLANAR NPN BSXZ7

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

Veeo Collector-base voltage (Ig = 0) 15 Y

VcEs Collector-emitter voltage (Vgg = 0) 11 \Y

Vceo Collector-emitter voltage (Ig = 0) 6 \"

Vego Emitter-base voltage (I = 0) 4 \

lc Collector current 150 mA

Piot Total power dissipation at T, < 25°C 0.3 W

Teg, T;  Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm |
3

. (sim. to TO-18)
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THERMAL DATA

Rth j-amp Thermal resistance junction-ambient max 583 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) Veg = 5V 100| nA
Veg =11V 10| A
Vee = BV Tamp=85°C 51 MA
Visr)ceo Collector-base
breakdown voltage lc = 10uA 15 \
“E =0)
V(er)ces Collector-emitter
breakdown voltage lc = 108A 1 \
(Vge =0)
Vceosus) Collector-emitter
sustaining voltage lc = 10mA 6 \
(Ig =0)
V(BR)EBO Emitter-base
breakdown voltage lg = 100A 4 \
“c =0)
Vcewaty  Collector-emitter
saturation voltage lc = 1mA Ig = 0.1mA 0.18 0.25| V
lc = 10mA lg = 1mA 0.19 0.25( V
lc =30mA Ig = 3mA 0.23 038 V
lc = 10mA Ig = 1TmA
Tamp = 85°C 02 04|V
Veeaty  Base-emitter
saturation voltage le = 1TmA lg =0.1mA {0.68 0.74 0.85| V
lc = 10mA lg= 1mA|0.75 0.84 095 V
le =30mA Iz = 3mA 093 13| V
hge DC current gain lc = 1TmA Vce =0.4V|15 -
*lle = 10mA Vcg =04V |25 80 125| —
*llc =30mA Vce =04V |15 60 -
fr Transition frequency |lc = 10mA Vce =4V
f = 100MHz 600 800 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance le = Veg= 0.5V
f=1MHz 1.7 2| pF
Ccgo Collector-base
capacitance lg =0 Veg=5V
f=1MHz 23 3| pF
ts Storage time lc =5mA Vee=3V
lBl_ —IBz—smA 3 6 ns
ton Turn-on time lc =10 mA Vee= 1V
IBlz 2 mA 12 ns
Tosr Turn-off time lc = 10mA Vee=1V
IB]. -—|32—1mA 12| ns

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

DC current gain

n G 0
Fel | LTI
IR
| IVeg=5V.
120
100 Pl
C al N
> N
)
80 (p,;a 7 N
<3 A\
il 2
60
d /
40 -~
A
20 4 8 2 L 68 4 4 6
1072 107 1 10 Ic(mA)

Collector-emitter saturation voltage

G -3081
VCE(sat i
V)
Ic=101
04 c
03 y-»
02 Tamb =85 °C
25°C
01
0
10-! 1 10 Ic (mA)
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Base-emitter saturation voltage Emitter-base and collector-base capa-

citances
G -3082 G -3083
VBE(sat) c
v p ©F)
08 . 3
Ranb"‘%

k % Al

oC ™ 0

85 4T 25 —

06 = -

S
2 c,
~~-E80 ', .
—
Q4 15 \\
1
02
05 - S——

° 4 0 4 6
10-! 1 10 Ic (mA) 10 1 10 Vg (V)
Contours of constant transition fre- Switching characteristics
quencv G- 3084 G - 3085

VcE| N t

) I ns’

o\ 6
. S\
.
NN
olol olle o, A
- B 1< | \ gl : N
VAN G
10 N
) X ¢ Y-
NIJ : 5
S, N
| \ N[/ & ‘ 3
g —

"
{
i |
500!

Vec=2v
1¢ = 101g4=-101g,
l 1

° 2 48 ! 2 4 6 8 2
10! ) 10 Ic(mA) 1 10

6 6
Ic (mA)
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SILICON PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The BSX 28 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal-case. It is

designed specifically for high speed saturated switching applications.

ABSOLUTE MAXIMUM RATINGS

Veso
Vces
Vceo
Veso
I
Ptot

Teg, Tj

Collector-base voltage (lg = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

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

Storage and junction temperature

30

30

12

45

500

0.36

1.2

0.68

-65 to 200

<]

oéééi<<<<

MECHANICAL DATA

Dimensions in mm

{sim. to TO-18)
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THERMAL DATA

Rth j-case
R th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 146
max 486

°C/W
°C/wW

ELECTRICAL CHARACTERISTICS

(Tamp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg = 0) Vg =20V 0.4| uA
Vee =20V Tamp = 85°C 10| MA
Vgrycso Collector-base
breakdown voltage lc =100A 30 \%
“E =0)
V(BR)CES Collector-emitter
breakdown voltage Ilc = 10uA 30 \
(Vge =0)
Veeo(sus) - Collector-emitter
sustaining voltage lc = 10mA 12 Y
(lB =0)
Vigr)eso Emitter-base
breakdown voltage le = 100uA 45 Vv
(Ic =0)
Vee@t  Collector-emitter
saturation voltage lc = 10mA Ig = 1TmA 0.15 0.2( V
lc = 30mA Ig = 3mA 0.18 0.25| V
Ic = 100mA Ig = 10mA 03 05| V
le = 10mA lIg = 1TmA
Tamp = 85°C 0.17 03| V
Vgegat)  Base-emitter
saturation voltage lc = 10mA lg = 1TmA [{0.72 0.8 087 V
lc = 30mA Ig = 3mA 09 1.15| V
lc = 100mA lg = 10mA 1.1 16| V
heg * DC current gain lc = 10mA Vcg=0.35V|30 70 120 —
' lc = 30mA Vce=04V |25 70 —
Ic = 100mA ce=1V |12 50 -
fr Transition frequency |lc = 20mA Vee= 10V
f=100MHz 400 650 MHz
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BSX 28

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
i
Cceo Colleqtor—base ¥
capacitance le :10MH Veg =5V 03 al of
= z . p
ts Storage time Ic=10mA Vee = 10V
Ig; = -lg= 10 mA 6.5 13 ns
ton Turn-on time Ic = 3§)mA Vee = 2V 0 .5
lgy =3mA ns
tofr Turn-off time Ilc =30mA Vee = 2V
lg; = -lgz =3mA 13 20| ns

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

DC current gain Collector - emittersaturation voltage
G- 2 G-3093
e veesao, = i
CE= T i
~v) [T
s Ic=10Ig
e N
80 1 4 X ‘
L4 ~
<
ok’ \ .
P 1 \ |
/ , ;
7 o= |
/ o J ;
|
40 \ |i
/ . L 4 ‘
N
20 Ny Py |
L . o |
2 L"tTB C % |
kit |
0 2 4 68 4 6 2 4 8 2 4 !
1072 107! ! 10 102 I¢ (mA) 107 1 10 102 I¢ (mA)
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Base - emitter saturation voltage

G- 30
Veean[ | TTTTT]
V) | 1c=101g !
16
/\/
©
v,
P
AN
25°G -
08 ﬂ’ F/'
-l
== (3
04
0
2 4 68 2 4 68 2 4 68 2 4L 68
0! 1 10 07 Ic(mA)
Contours of constant transition
frequency
v G-3096
CEs ;
V)s T = 5C
o
2
10 ¥
8 Z T
s i
-
4 ‘ II
2 550 '
1a X
6 N\ 450"
“ AN .
b~ U
S >
2 250
107
2 4 6 8 2 4 6 8 2 2 4 6 8
1 10 10 I¢ (mA)

Emitter - base and collector - base
capacitanges

G -3095
c
(pF)
‘ }ﬂ%u
\\ceo
3 C, AN
80 le<o N
o]
2 I =
1
0 4 L 2 4 6
10 1 10 VR (V)
Switching characteristics
6-3097
t T T7T
(ns)® Vee =3V o
. {\ Ic =101gg=-101g, ]
.
: \
NN
10 L
8 .4
. 2
t
4 = —"\\
] \\ ts
2 \ N :
TL
\1‘
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 I (mA)
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SILICON PLANAR PNP BSX 29

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 200mA of collec-
tor current.

ABSOLUTE MAXIMUM RATINGS

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

at Tease S 25°C 1.2 w
Tsq. T;  Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm

ector ,coﬁhe,;ﬁ &

Y 5»3rﬁax 12‘7min.

[H-H .
Ul *

Il
H

6497
r———.

PO1B-A

(sim. to TO-18)
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THERMAL DATA

Rth j-case
R th j-amb

Thermal resistance junction - case
Thermal resistance junction - ambient

max
max

146
486

°C/wW
oC/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vgg =0) Vcg = -6V -80} nA
Vcg = -6V Tamp=85°C -6 uA
V(BR)CBO CO“ectOr—base
breakdown voltage lc = -10uA -12 \Y
(1 E~ 0)
V(BR)CES Collector-emitter
breakdown voltage lc = -10uA -12 \Y
(Vge =0)
Veeosus) . Collector-emitter
sustaining voltage lc =-10mA -12 \%
(lB =0)
Vigryeso Emitter-base
breakdown voltage lg = -100uA -4 \Y,
('c =0)
Veewayy — Collector-emitter
saturation voltage le = -10mA g = -TmA -0.07 -0.15| V
lc = -30mA Ig = -3mA -0.1 -0.2] V
lc =-100mA | =-10mA -0.25 -0.5| V
lc = -30mA |g= -3mA
Tambp = 85°C -0.15 -04| V
Vgeay)  Base-emitter
saturation voltage le = -10mA Iz = -1mA|-0.78-0.96-098| V
lc = -30mA Ig = -3mA|-0.85-1.12 -1.2| V
Ilc =-100mA Iz =-10mA -1.4 17| V
hee® DC current gain lc = -10mA  Vce=-03V |25 50 -
Ilc = -30mA Vceg=-05V ({30 60 120[ —
lc =-100mA Vee=-1V |20 40 -
fr Transition frequency | Ic =-30mA Vee=-10V
f=100MHz 400 700 MHz
Ceso Emitter-base lc = Veg=-0.5V
capacitance f=1MHz 38 6| pF




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
CcBo Colleqtor—base
capacitance le=0 Veg=-5V
f=1MHz 3.3 6| pF
ton Turn-on time lc =-30mA Vee =-2V
lg1=-1.6mA 25 60| ns
toff Turn-off time lc = -30mA Vee= -2V
lg; = -lga = -1.6mA 35 90| ns
* Pulsed: pulse duration = 300us, duty cycle = 1%
DC current gain Coliector - emitter saturation voltage
G-3100 G-3101
he ‘ HH H ~Veetsat i
—-H (V) [=lc=-101g i
m
‘ /4
- Z J
3 L TN /
90 7/
=g5°c ] N /
75 Tamb =85 \ 10! i Tamb=85°C : //4/
’/’ 8 Ll
0 - 25°C
P 25°C_ i~ IR ¢ -
LT \
4 o .
30 af \
15
o IUZ 4 68 2 4 6 2 4 8
’o-l 2 4 60‘ 2 4 6 5,0 2 46 emz Z_lcb(:‘:) 10“ 2 . 0 ‘02 ,]c(mA)

e T




Base - emitter saturation voltage

N\

Contours of constant transition

ettt

——u/

c
(pF)

Emitter - base and collector - base

G-3103
N3,
Cego lE=0
I TN
Cepo Ic=0 P b
~N
N
8 4 6
-VR(V)
Switching characteristics
G -3105
305

s s
1

it
I¢ =-201gy=201gz 17

Vee=-2V

\/
"4

102 -Ig(mA)




SILICON PLANAR NPN - BSX32

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

e

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.

e G R ettt

S

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) 65 \

Veeo Collector-emitter voltage (Ig = 0) 40 Y

Vego  Emitter-base voltage (Ic = 0) 6 \

lc Collector current 1 A

Piot Total power dissipation at T,,p < 25°C 0.8 w ‘
at Tease < 25°C 35 w )

Tag. T; Storage and junction temperature -55 to 200 °c §

MECHANICAL DATA Dimensions in mm j




THERMAL DATA

Rin j-case Thermal resistance junction-case max 50 °C/W
Rih j-amp Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,mp, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I =0) Veg =50V 4] uA
V(sr)cso Collector-base
breakdown voltage lc = 100uA 65 \
(IE =0)
Vceo(sus) Collector-emitter
sustaining voltage lc =10mA 40 \
(IB =0)
V(BR) EBO Emitter-base
breakdown voltage lg = 100uA 6 A
“c =0)
Veegaty. Collector-emitter
saturation voltage lc = 100mA Ig = 10mA 0.17 0.25( V
lc =500mA |z =50mA 036 05|V
Ilc =1A Ig =100mA 06 085| V
VBE(sat)* Base-emitter
saturation voltage lc = 100mA Ig = 10mA 08 09|V
Ic = 500mA lg =50mA 15| V
lce =1A Ig = 100mA 21V
heg ™ DC current gain lc = 10mA Vee =1V |30 60 -
Ic = 100mA Vee =1V |60 90 150 —
Ic =500mA Vee =1V |25 60 -
Ic =1A Veeg =5V |20 60 -
Veg =1V Tamp=-55°C]
lc =100mA| 30 45 —
Ic =500mA| 15 35 -
fr Transition frequency | Ic = 50mA Veg = 10V
f=100MHz 300 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
Cego Emitter-base
capacitance lc =0 Veg = 0.5V
f=1MHz 40 55| pF
Cceo Collector-base
capacitance lg = Veg = 10V
= 1MHz 6 10| pF
ton Turn-on time lc = 500mA Vee=30V
lg1= 50mA 22 35| ns
torr Turn-off time lc =500mA Ve = 30V
lgy =-lgp, =50mA 40 60| ns

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

DC current gain

Collector - emitter saturation voltage

T G -3107 T G - 3108
h
FE[ Vg =1y [ ch‘v‘f” Ic=10lg
160 08
Tamb=125°C
//
120 a6
5°C
80 AN 04 i
L N //
Tamb=25°C »
T - o N
T 55°C L :[ N /] /
40 = =t N a2 125 °C ..
= I + i
|1 — r /
6 L]
o 6 e
1 10 102 Ic (mA) 1 10 102 Ic (mA)
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Base - emitter saturation voltage Collector - base capacitance

v — G -3109 ¢ G -3
BE(sat)| .. CBO
o f_ 10lg oF) 1g =0
12 \
p 8
1 s
Tamb = -55°C_Lii+ A ;
LT V%
08 25°C 14 ] A
— e
I I / N
06— 25 C 6 ™
L B
o4 =111
5
02
0 2 4 68 2 4 68 2 4 68 4
1 10 102 [c(mA) 1 10 veg(™)
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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
100uA to 500 mA and a low saturation voltage allowing switching operation at 1 A.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 85 \Y I
Veeo  Collector-emitter voltage {Ig = 0) 55 \Y |
Veso Emitter-base voltage (I = 0) 7 \Y |
Ic Collector current 1 A ;
Piot Total power dissipation at Tymp < 25°C 0.5 w |

at Tease < 25°C 1.8 w I
Tsq, T;  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

Rin j-amb Thermal resistance junction-ambient

97
350

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (Ig = 0) Veg = 60V 10| nA
Vcg = 60V Tamp =150°C 10| MA
leso Emitter cutoff
current (I =0) Veg =5V 10| nA
V@er)ceo Collector-base
breakdown voltage lc = 100uA 85 \
(le =0)
Vceosus Collector-emitter
sustaining voltage lc = 10mA 55 Y,
('B =0)
V(BR)EBO Emitter-base
breakdown voltage lg = 100uA 7 Vv
“c =0)
Vce(saty. Collector-emitter
saturation voltage lc = 50mA Ig = BmA 0.08 \
Ic = 150mA lg = 16mA 0.15 03| V
le =1A Ig =0.1A 0.6 1V
Vgeat)  Base-emitter
saturation voltage lc = 50mA Ig = BmA 0.76 \
lc = 150mA lg = 15mA 085 11| V
Ic =1A lg =0.1A 1.2 16| V
hee” DC current gain lc = 100uA Vee =1V |20 50 -
lc = BmA Vee =1V |50 85 -
Ilc = 50mA Vee =1V |50 95 -
lc = 150mA Veg =1V {40 80 -
lc = 500mA Ve =1V |20 45 -
hte Small signal
current gain lce =1mA Veeg =5V
f=1kHz 85 -
fr Transistion frequency [l = 50mA Vee = 10V
B f= 20MHz 60 90 MHz

194




BSX33

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance lc =0 Vegg =0.5V
f=1MHz 50 80| pF
Ccgo Collector-base
capacitance le =0 Vcg = 10V
f=1MHz 12 20 | pF
hie Input impedance lc = 1TmA Vce =5V
f=1kHz 2 ke
hye Reverse voltage
transfer ratio lc = 1TmA Vce =5V
f=1kHz 2.2x1074 -
hoe Output admittance lc =1mA Vcg =5V
f=1kHz 8 MS
ton Turn-on time lc = 150mA Vee =20V
lg1=7.5mA 120 200 | ns
toff Turn-off time lc = 150mA Vee =20V
lg1 = -lga =7.5mA 350 800 | ns
*Pulsed: pulse duration = 300us, duty cycle = 1%
DC current gain Collector-emitter saturation voltage
voltage
reel N T R = =it s
= I 8 T
s : ‘ | {4 sl‘c='°'5!
160 ’ Ll 4| .
i Tamb=125°C | |
] t LT 5°C/,
1 A r i z /Y TTT
120 — A ! \ /%-’55%
/
/ 25°C ‘K)"_ ! "!
» ™ shd-ssec |
A N DN f
80 =TT , NN -~
o T ] _55°C L\ 4 % 125°C
40 el | S0 ‘
LT ] 1’ 1
o 2 10‘2 2 4 68 2 4 6 2 4 6 4 68
T T 107 T 0 02 IcmA)
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Base - emitter saturation voltage High frequency current gain

=36

T sl
VBE(sat) N hte |
Y Veg =10V N
4 =20MHz / / ™
7/
/ /
09 A 3
Tamb= -55°C_~1"] AV /
-1 | il d
L1 7 /
= 25°C 2
/| /
06 a /
: =T 57
f’J' 125°C /
A !
1
T
03 &=
2 468 2 468 2 468 2 468 0 > PR —
107! 1 10 102 Ic(mA) 1 10 Ic (mA)
Collector - base capacitance Collector cutoff current
G -3116 G-In7
CcBo T Iceo s 7 =
(pF) Ig=0 (nA) SF—"Vcp = 60V
4
2
4
102, —
e 7
4 '/
30 2 //
10, ,/
20 \ ‘ ~
\\ 2 r/
\ [ /
10 N 6l A
10”
0 0 20 30 W0 VegW 5 50 s 100 125 Tamp(°C)
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BSX 36
SILICON PLANAR PNP RapaTiatels

HIGH-CURRENT SWITCH T

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

Veego  Collector-base voltage (I = 0) -40 Vv
Veeo  Collector-emitter voltage (1g = 0) -40 \Y
Vego Emitter-base voltage (I =0) -5 \
Ic Collector current -0.5 A
Piot Total power dissipation at Ty < 25°C 0.36 w

at Tease < 25°C 1.2 w
Tsq, T;  Storage and junction temperature -65 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

146
486

max
max

°C/wW
°C/w

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

Parameter Test conditions Min. Typ. Max.|Unit
leBo Collector cutoff
current (lg =0) Veg =-25V -0.2 -15( nA
Veg =-25V T,,p=126°C -15| MA
Vr)cso Collector-base
breakdown voltage lc =-10uA -40 Vv
“E =0)
Vceosus) . Collector-emitter
sustaining voltage lc =-10mA -40 \%
(IB =0)
Vieryeso Emitter-base
breakdown voltage lg =-10uA -5 \Y
“c =0)
VCE(sat) * Collector-emitter
saturation voltage lc = -60mA Ig= -bmA -0.08 -0.3| V
lc =-150mA Ig=-15mA -0.18 -0.5| V
lc =-500mA lg=-50mA -06 -18| V
Vee@at © Base-emitter
saturation voltage lc = -50mA  Ig= -5mA -0.92 -11| V
lc =-150mA  Ig=-15mA -1 -14| VvV
lc =-500mA  Ig=-50mA 22| V
hee DC current gain lc =-10uA Vee=-10V 50 -
lc =-1TmA Vee=-10V 75 -
*llc =-10mA Vce=-10V |40 100 -
*|le = -50mA Vce=-10V 100 -
*llg =-180mA  Vcg=-10V 85 -
fr Transition frequency |lc =- 50mA  Vcg=-20V
f=100MHz 100 200 MHz
Cego Emitter-base
capacitance lc =0 Vegg =-0.5V
= 1MHz 25| pF




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Ccro Colleqtor—base
capacitance Ic =0 Veg =-10V
f=1MHz 6 8| pF
NF Noise figure lec = -30uA Vce = -5V
Ry = 10ka f=1kHz 1 dB
ton Turn-on time lc =-300mA Vee =-30V
lg1 =-30mA 17 40| ns
Tost Turn-off time lc =-300mA Ve =-30V
Ig; =-lgs =-30mA 100 | ns

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

DC current gain

Collector - emitter saturation voltage

3ng G - 31
heg[ T TTITT “VeE(sat)® -
Vee=-1ov V) ¢ ic=-oly
160 Farmby = 100°C |
W TN 1
>
A1 N \
120 ~ N :
25°C 77
y i i 7 //
v P
" \
80 1 - 1 e
[ N Tamb=100°C_—7" | A j /
\ T 25 °¢
-85°C \ ]
40 Zes as -55°C
gt
! —\J'”/ \\
-2
0 2 2 4 8 2 4 68 2 4 68 10 2 4 68 2 4 6 8 2 L 68
107 1 10 102 -I¢ (mA) 1 10 10? -l¢ (mA)
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1
t

- T m———
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Base-emitter saturation voltage

~VBE(sat) lea-101g | il
po c=-101g
13
Y
1 _,/ A
L et // Vl
amp =55 LA yd
09 b L A /
25°C '
4 A
__—T[TInoo=
07 ‘ > -~
L
L—T]
05 L L
1 10 102 -I¢ (mA)
Collector-base capitance
Ceso : -3
(pF)® i
. Tg=0
.
2
T~
TN
10 ~—
8
6
4
2
1
2 4 6 2 6 8
10" -veg (V)

(MHz)

220

190

130

100

(ns)

80

60

40

20

Transition frequency

G -3121
VCE = - 20
= 100MHz
——\\\
N
4
//
V|
J
/]
<
2 4 6 8 2 4 6
10 ~I¢ (mA)
Swiching characteristics
G-3123
T 11
-1¢ =-0lg=101g,
Vg =-18Y
<
N
toft
N ton \
- \
T —
2 4 6 2 4 6 8
0 102 -Ig (mA)
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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 mA.

ABSOLUTE MAXIMUM RATINGS

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

at Tease S 25°C 1.2 w

at Tease < 100°C 068 W
Tsg, T; Storage and junction temperature -66t0 200 °C

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 146  °C/W
Rth j-amb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee =20V 0.02 0.1] MA
current (Vgg = 0) Veg =20V Tymp = 125°C 30| MA
V(gRr) ceo Collector-base break-
down voltage(lg=0) | I = 100 uA 45 \Y
Vceo (sus,*Collector—emitter sus-
taining voltage(lg=0) | Ic = 10 mA 20 \Y
V(sr) eBo Emitter-base break-
down voltage (Ic=0) | Ig =100 uA 5 \%
Vce ). Collector-emitter lc =30mA Ig = 3mA 0.15 0.18 | V
saturation voltage Ic = 100mA lg = 10mA 0.18 0.28 | V
Ic = 300mA Ig = 30mA 039 05| V
Ilc = 30mA Ig = 3mA
Tamp = 85°C 0.17 03| V
Vge @aty. Base-emitter lc = 30mA Ig= 3mA [0.75 0.8 095 V
saturation voltage lc = 100mA lg = 10mA 09 12|V
lc = 300mA lg = 30mA 1.1 17|V
hee ™ DC current gain Ilc = 30mA Vece =04V )40 60 120 —
lc = 100mA Veg =05V |25 55 -
Ic = 300mA Vee =1V (16 40 -
lc = 30mA Vce = 0.4V
Tamp = -b5°C 12 —
fr Transition frequency |lc =30mA Vece =10V
f =100 MHz 350 600 MHz
CEBO Emitter-base |C =0 VEB = 0.5V
capacitance f=1MHz 7 8| pF
Cceo Collector-base le =0 Ve =5V
capacitance f=1MHz 4 5| pF
tg Storage time lc =10mA Vee= 10V
Ig1 =-lga = 10mA 8 18| ns
ton Turn - on time lc = 300mA Vee = 10V
lg; = 30mA 9 15| ns
ot Turn-off time lc =300mA Vee = 10V
IBI =‘|BZ= 30mA 15 25 ns

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

G- 3124 G- 3125
Vee(sat) | I / Ve (sat) | [
) v)
Ic =101g / 1c=101g
0.8 ! 16
06 1.2
V Tamb=-55°C
I oy
04 / 08 = H C/
. / " ’d—"* ﬁ“‘ﬁs'c
Tamb=125°C v/
02 "'5{// 04
::—4c
o 2 4 6 8 2 & 6 8 0 2 4 6 8 2 4 6
10 102 Ic (mA) 10 102 Ic (mA)
Switching characteristics Switching characteristics
G -3126 G- 3127
t Ic = 101g;=-10 s
e c = 01g;=-101g2 A
s 4
/
24 ‘
N\ /
16 N\ »a 10ns/ //
N\ 10
8
12 \\ \\\ \\ ' 3
S
B » ‘ 20ns,
8 <IN t, /f
I N S
" i 44 L1
4 N T 2 ]
14
0 2 4 6 8 2 4 6 8 ! 7 4 6 8 2 4 6 8
10 102 Ic (mA) 10 102 Ic (mA)
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DC current gain

High frequency current gain

G - 3128 6-3129
hre ov | hte | !
Vo= 5 mb=125CN |
Y y Vcg = 10V
80 q 1 =100 MHz
d N\
7
bseci
60 gttty 6
oy
A \ / ™
5
N P
40 b 4
-55°C
~ 3
Peg 1l NN
20 // 2
1
0 3 4 6 0 2 4 6 2 4 6
1 10 102 Ic (mA) 1 10 I¢ (mA)
Emittger - base and collector ~ base Collector cutoff current
capacitances
G- 3130 G -3131
¢ Icess
(pF) ()6 cE = 20V
4
EIS 2
N i
HE Bo Ic=0 .
™ L [} >
€ \ 6 /I
\ A
. \-"---.». \ ,
Cego | IE=O T 10" A
8 7
6 A
2 o
0 2 4‘ 68 2 4 68 2 4L 68 ‘0-2
10! ) 0 V(W) 25 50 7% 100 Tamb (*C)
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BSX 45
SILICON PLANAR NPN BSX 46

MEDIUM POWER AMPLIFIERS

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

ABSOLUTE MAXIMUM RATINGS BSX 45 ‘ BSX 46
Vces  Collector-emitter voltage (Vgg = 0) 80V ‘ 100 V
Vceo  Collector-emitter voltage (lg = 0) 40V 60 V
Vego  Emitter-base voltage (I = 0) 7V

le Collector current 1A

Ig Base current 0.2A

Piot Total power dissipation at Teee < 25°C 5W

Tsq. Tj 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

Rth j-case
Rth j-amb

max
max

35
200

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 60V 1 30| nA
current (Vgg=0) Veg=60V  T,mp= 150°C 1 10{ uA
lcex Collector cutoff Vce= 60V Tamp= 100°C 50| nA
current (Vgg=-0.2V)
lego Emitter cutoff Vegg=5V 10{ nA
current (Ic=0)
V(sr)ces Collector-emitter lc =100 uA
breakdown voltage for BSX 45 80 Vv
(Vge=10) for BSX 46 100 Y
Vceo sus)” Collector-emitter lc = 10 mA
sustaining voltage for BSX 45 40 \
(ig=0 for BSX 46 |60 \%
V(BR)EBO Emitter-base 'E =100 MA 7 \Y
breakdown voltage
(Ic=0)
Vceat) © Collector-emitter lc=1A Ig=0.1A 0.7 11 V
saturation voltage lc =500 mA [g=25mA 05 09| v
Ve Base-emitter voltage le =0.1A Vee=1V 11 V
lc =0.5A Vee=1V 0.75 15| V
* lIg=1A Vig=1V 1.3 2| Vv
heg DC current gain le =0.1TmA V=1V
Gr. 6 10 28 -
Gr. 10 15 40 -
Gr. 16 25 90 -
* |lc =100mA V=1V
Gr. 6 40 63 100| —
Gr. 10 63 100 160| —
Gr. 16 100 160 250| —
* |lc =600 mA V=1V
Gr. 6 15 25 -
Gr. 10 25 40 -
Gr. 16 35 60 -
* e =1A Vee=1V
Gr. 6 15 —
Gr. 10 20 -
Gr. 16 30 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency lc =50mA V=10V
= 20 MHz 50 MHz
Cego Emitter-base le =0 Vegg=0.5V
capacitance f =1 MHz 80| pF
Cceo Collector-base lg =0 Veg= 10V
capacitance f =1 MHz
for BSX 45 25| pF i
for BSX 46 20| pF i
NF Noise figure =100 A Vee= 10V i
o= 1ka f=1kHz 3.5 dB
ton Turn-on time IC =100 mA V=20V
lg1= 5 mA 200 ns
Tott Turn-off time lc =100 mA V=20V
lg1=-lga=5mA 850 ns
I,w
* Pulsed: pulse duration = 300 us, duty cycle = 1% ‘
Su _ G-1868
erating areas - < ~
afe operating lCa T <
AN
(A) . N\
VWA Y
4 NN\ AN
\\ 0ims
\
DC \\
2 02ms|
% REPETITIVE PULSE \ N
DUTY CYCLE=1%
10! \ 05ms|
Tms
8 2ms
Sms
6
4
Tease = 50°C
, b
BSX45
IBSX46
102
2 4 6 8 2 4 6 8
1 10 VCE(V)
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Collector-emitter saturation voltage

6-1869
Vee(sat)
(v)
heg =10
1
0.5 /
A
— Lt
0
2 4 6 B 2 4« 8 8 1 4 6 8
1 0 w0? lc(mA)
DC current gain
G-1871
hee !
200
ATGRI6| | TN
PL
dl
JIIRIIN ot iin
100 1=~ m LATTIGR.10
H Pa \_ i
11~ LT AN ALY
#TIGR.6 >
AT A ~N N
— N\
oL Iy
2 4 68 1 4 638 2 4 686 2 4 68
10°! 1 10 102 lc(mA)

Base-emitter saturation voltage

G-1870
VB (sat)
(V)
heg =10 /
1
A
L
|11
EEmEEs
0s
0
2 . L ) 2 4 6 0 2 4 L)
1 0 07 Ig(ma)
Transition frequency
G-1872
fr
—
(MHz) // N
\
Veg =10V / \
50 //
0
2 4 1 7 4 6 8 2 & L3 )
1 10 10? Ic(mA)
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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
Veso Collector-base voltage (Ig = 0) 40 Y
Vces Collector-emitter voltage (Vgg= 0) 40 \"
Vceo Collector-emitter voltage (Ig = 0) 15 \
Veso Emitter-base voltage (Ic = 0) 5 \
le Collector current 150 mA

lem Collector peak current (t = 10 us) 500 mA y

Piot Total power dissipation at Ty, < 25°C 0.36 w
at Teaee < 25°C 1 W
Tag. T; Storage and junction temperature -65 to 200 °C

|

[

t

|

|

MECHANICAL DATA Dimensions in mm

 (sim. to TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 175  °C/W
Rin jamb Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (lg =0) Veg= 20V 0.1 02| pA
Vep= 20V Tamp= 150°C 10 70| MA
Vsr)cso Collector-base
breakdown voltage lc=10 A 40 \
(lr-_‘ =0)
V@eryces Collector-emitter
breakdown voltage lc =10 uA 40 \
(VBE= 0)
Vceo us) - Collector-emitter
sustaining voltage lc =10mA 15 \Y
“B =0)
VeRryeso Emitter-base
breakdown voltage lg =10 UA 5 \Y
“c =0)
Vceeaty* Collector-emitter
saturation voltage le=10mA Ig=1mA 0.15 02] V
Vge Base-emitter voltage lc=10mA V=1V 0.7 \
Vge@t)© Base-emitter
saturation voltage lc =10mA Ig=1mA 0.72 0.75 0.85| V
hee™ DC current gain lc= 10mA V=1V 40 80 120| —
lc =100 mA V=1V 20 70 -
lc = 10 mA VCE= v
Tamp=-b5°C 20 40 -
fr Transition frequency lc =10mA V=10V
f =100 MHz 400 650 MHz
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BSX 93

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cego Emitter-base
capacitance lc =0 Vegg= 0.5V
f =1MHz 3.8 6| pF
Cceo Collector-base
capacitance le =0 Veg= 5V .
f =1MHz 2.5 4| pF ]
ts Storage time Ilc =10mA V=10V |
lg;=-lga= 10 mA 6 13| ns
ton Turn-on time :c = 130 m: Vee=3V 0 .
B1= oM ns !
Toff Turn-off time lc =10mA V=3V ‘
lg1=3 mA lgo=-1.5mA 13 18| ns

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

DC current gain Collector-emitter saturation voltage
2 -3133 |
hFE ! VeE(sat) T |
llﬂ_”ﬂv ! v | _Jic=101 | ‘
|
i \,_j‘_l g
f i 05
100 PPl ; |
- i 7l .
80
: A i
60 | | 7 / / j
I I~ Pl i
motl Tamb=125°C L/ i
AT : o B 02 iy =
T T H il i niiiiingye’
et e i i "1‘ \\\ F.\ 2‘ < // i
BRe i ] .
20 i e e i " :
L Ll el 55 °C ‘
IRRRAIG T b
G LI L [T TEOE T Ll ,
0" 2 4 6 2 4 68 2 4 68 2 4 68 I
1072 107! 1 10 102 I (mA) 10-! 1 10 102 - Ig (mA) i
[
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Base-emitter saturation voltage

-3134
VBE(sat) LTI
O Tc=101g
% i
12 i
|
' %
L Tamp=-55°c =rTTlIl 1
T ~d
L LT e
08 PR 25 °C e 1A
i
T | sec_jA
I g i
11 H/P‘ } i
;
i
il
6 2 4 68 2 4 6 2 4 68
1 10 102 Ic(mA)
High frequency current gain
G-31 3
hte {
f =100MHz
Vcg = OV
o cE
e —
. A” \\
1 N

Emitter-base and collector-base capa-
citances

6-3135
C
(F)
T
H
\ <€gO lc=0
4 Ceso lc=
NN
3 M
Tt
Pr—
T Cceo =0 ] -
2 | S SR —
1
0 2 4 68 2 4 68 2 4 68
10! 1 10 VR(V)
Switching characteristics
6-3097
t 7 13 1T 17T
(ns)? cC = 1l
s \\ lc='0lm=—‘0[52 L
4
2
\ |
N N tr
10
8 N e
6 N [}
— N t
N i
2 \\ :
™
w‘




SILICON PLANAR NPN

GENERAL PURPOSE AMPLIFIERS

PRELIMINARY DATA

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

Vceeo  Collector-base voltage (1= 0)

Vceo Collector-emitter voltage (1g= 0)

Vego Emitter-base voltage (I.= 0)

le Collector current

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

Teg, Tj Storage and junction temperature

60

25

5

500

0.8

3

-65 to 200

]

3
0OSESr<<<

MECHANICAL DATA

213

Dimensions in mm

9/78




THERMAL DATA

Ritn j-case  Thermal resistance junction-case max 58 °C/W
th j-amb T hermal resistance junction-ambient max 220 °C/W
ELECTRICAL CHARACTERISTICS (Tamp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff current] V= 30V 100| nA
(lg=0) Veg= 30V Tamp=150°C 100| MA
lego Emitter cutoff current | Vgg= 3V 50( nA
(|c= 0)
Vceay*  Collector-emitter 1c=150mA Ig=1bmA 0.15 08| V
saturation-voltage
Vpegat)© Base-emitter saturation| Ic= 150 mA  lg=15mA 095 12| V
voltage
hgg* DC current gain for BSY 51
|C= 1 mA VCE= 10V 50 —
lc=10mA Vce= 10V |30 75 -
1c=500mA  Vceg= 10V 15 -
for BSY 52
lc=1mA Vce= 10V 100 -
lc=10mA Vce=10V |70 135 -
1c=500mA V=10V 25 -
fr Transition frequency lc=50mA Vee= 10V
f=50 MHz 100 MHz
Ccro Collector-base lg=0 Veg= 10V
capacitance f=1MHz 10 pF
CEBO Emitter-base IC= 0 VEB= 0.5V
capacitance =1 MHz 23 pF
NF Noise figure Ic=0.3mA Vce= 10V
Rg= 1.5 ke f=30Hzto16kHz 6 dB
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hse Small signal current le=1TmA Vee= 10V
gain f=1kHz
for BSY 51 (30 100| —
for BSY 52 |50 200 —
hje Input impedance le=1TmA Vee= 10V
f=1kHz
} for BSY 51 (0.8 4.5| ko
! for BSY 52 |1 8| ko
hye Reverse voltage ratio . Vee= 10V
§ e 3-104| —
hoe Output admittance lc=1mA Vee= 10V
f=1kHz
for BSY 51 |3.5 13{ MS
forBSY 52 (4.5 15| MS

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

DC normalized current gain
(for BSY 51 only)

G-

32011

DC normalized current gain
(for BSY 52 only)

G -3204N

el L1
. T 2mb =150°C] N Tamb =‘52;C
! 16
0 oC \
// ) ’-N\\ N /1' 300/.-.\4 \
J'Z Pq N // / \\
1 A 25°C|A \ \ "2 717 ‘25°c \
A AN AN
2 7 ol v
8 Zd Al = \ T 08 a L'/-ZS}/ \\ HH
7 . =
vV Il |~ \ /r' /V’ ¢
ol A
el -y \
= RORMALIZATION il Qs ] NORMALIZATION
heg=tatlc=t50ma ' [N/ LT heg=1atic=150mA
Tamb =25 Veg =10V Tamb=25C Vg =10V
. | T . | Ll
10" 1 10 107 I (ma) 0! | 10 102 I¢ (mA)
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Collector-emitter saturation voltage

G6-3202
Ve(sat), .
™) -
6
) /|
/ f
z 4
0! !/
8
13
‘ Ic =101g
Tamb =25%C
2
102
2 b 6 8 2 4 6 8
0 10? I (mA)
Normalized h parameters
G- 3205
hy . {
]
L
6
N /
Q 4
.
\\\ hoe
NN J
2
\
\\§§ _"!r:_____-
1 T
s N~ hre
6 T
-
. N
Vcg = 10V N
/ f =1kHz
Tamb=25°C N
2
107!
2 4 6 8 H 6 L]
0! 1 Ic (mA)

Base-emitter saturation voltage

6-3203
VBE(sat)
)
1.2
44+
1
/,.4#
08 == H
1
04
L T¢ =101g
Tamb =25°C
o 2 4 6 8 2 4 6 8
0 102 ic (mA)
Power rating chart
©-3206
Prot
(W)
3
N
AN
Rih | -case =58°C/W
2
N,
N,
N
1
— h j-amb=220°C/W [
ol ‘\
-
Py
0 40 80 120 160 T (°C)




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

Veeo Collector-base voltage (Ig= 0) i 75 \Y
Vceo Collector-emitter voltage (lg= 0) 30 \Y
Veso Emitter-base voltage (1g= 0) 7 \
lc Collector current 750 mA
Piot Total power dissipation at T my= 25°C 0.8 w

at Tcaee = 25°C 3 W
Tetg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 58 °C/W
Rih j-amb  Thermal resistance junction-ambient max 220 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff current| Vcg= 60V 10| nA
(lg=0) Veg= 60V Tamp= 150°C 10| MA
lego Emitter cutoff current | Vgg= 5V 10| nA
“c': 0)
Vcegat)* Collector-emitter lc=150mA Ig=15mA 0.15 0.6| V
saturation-voltage Ic=500mA Ig=50mA 05 12|V
Vgeaty Base-emitter saturation| Ic=150mA Ig=15mA 095 1.2} V
voltage
heg DC current gain for BSY 563
1c=0.1mA V=10V |20 40 -
le=1mA Vee= 10V 50 -
*11e=10mA  Vee=10V |35 65 -
11c=150mA Vce=10V |40 120 —
*11c=500mA V=10V |20 35 -
for BSY 54
1c=0.01mA V=10V |20 55 -
IC= 0.1 mA VCE= 10V 35 80 -
lc=1mA Vee= 10V 100 -
le=10mA V=10V |80 135 -
Ic=150mA Vceg= 10V 100 300 —
Ic=500mA V=10V |40 60 -
fr Transition frequency Ic=50mA  Vce=10V
f =50 MHz 100 MHz
Cco Collector-base le=0 Veg= 10V
capacitance f=1MHz 10 pF
CeBo Emitter-base Ic=0 Veg= 0.5V
capacitance f=1MHz 23 pF
NF Noise figure 1c=03mA V=10V
Ry= 1.5 ka f=30Hz to 15kHz 3 8| dB

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

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current lc=1mA Vee= 10V i
gain f=1kHz 2
for BSY 53 |30 100 — :
for BSY 54 |50 250 —
hie Input admittance lc=1mA Vee= 10V 3
=1kHz k
for BSY 53 0.8 45| ko *
for BSY 54 1.6 9| ka 1
hye Reverse voltage ratio le=1TmA Vee= 10V 310
f=1kHz 1074 | —
hoe Output admittance Ic=1 lkmA Vee= 10V
f=1kHz
for BSY 53 3.5 10| uS
forBSY 54 |45 12.5| us
DC normalized current gain DC normalized current gain
(for BSY 53 only) (for BSY 54 only) |
heE hrg !
[T [T |
= o T =
. Tamb =150 C"ﬁ ™ | 6 amb \\\
/] Kﬁ-(~ N " 100°c || N\
v A N W N [
' W A F \. 2 ’/ A :\F\ ;
. // Ji 25°C Ltk \\ /,a // 15{/ ~\\\
: 7 .
//4 A asec /"TL‘L N . P A s A
0.8 M
’,-PF'/ aL 7 // W N\
L1 N L L
1] 1
04 NORMALIZATION 04 T NORMALIZATION
heg=1atic=150mA heg=1atlc=150mA
Tamb =25°C Veg=10V Tamp225°C VTIE =10V
. ST . L Ll
107! 1 0 107 1c (mA) 0 1 0 102 I (mA)
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Collector-emitter saturation voltage NF vs. collector current

G- 3211 ©6-3210
Vee(sat), NF
v) (d8)
. Ry =1.5k0
R 8 Vcg =5 toov
Af = 0.03 to15kHZ|
Tamb = 25°C
: /
6
10" el N )
8 \\ /
4 4
6 ™
™ My‘
‘
I¢ =01g
Tamb=25°C 2
2
-2
10 2 4 6 8 2 4 [ ) 0 2 4 68 2 4 6 8 2 4 68
10 102 Ic (mA) 1072 107 ! I (mA)
Normalized h parameters Power rating chart
6- 3203 6-3206
™ Ptot
6 v (W)
4 \ ,
\\\ hoe 3
NN l NG
. N
$ th j-case =58°C/W
N hte Lt
ettt
1 | 2
° NN hee N
¢ ]
. ) Nbhie
P Vcg =10V .
— f =1kHz
Tamb=25°C NG PR j-amb=220°CIW |
2 N N
Py
107!
2 0 6 8 2 4 6 L] .
10" 1 Ic (mA) 0 40 80 120 1860 T (°C)
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SILICON PLANAR NPN

GENERAL PURPOSE AMPLIFIERS

PRELIMINARY DATA

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

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig= 0)

Vceo Collector-emitter voltage (Ig= 0)

VEBO Emitter-base voltage (Ig= 0)

lc Collector-current

Piot Total power dissipation at Tymp= 25°C
at Teaee = 25°C

Tstg, Tj Storage and junction temperature

120

80

7

500

0.8

3

-65 to 200

O

3
OSSEr<<<

MECHANICAL DATA
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff current| Vog= 90V 10| nA
(le=0) Veg= 90V Tamp= 150°C 10| A
leo Emitter cutoff current | Vgg= 5V 10| nA
“c= 0)
Vceaty* Collector-emitter lc=150mA Ig=15mA 02 06]V
saturation-voltage
Vge(sat)* Base-emitter saturation| Ic=150 mA Ig= 15 mA 1 13| V
voltage
heg DC current gain for BSY 55
Ic=0.1mA Vceg= 10V 20 50 -
'C: 1 mA VCE= 10V 60 -
le=10mA  Vee= 10V 35 65 —
*11e=150mA  Vce= 10V 40 120 —
* 'C= 500 mA VCE= 10V 20 -
for BSY 56
1c=0.1mA V=10V 35 100 -
IC: 1 mA VCE= 10V 125 -
Ilc=10mA V=10V 75 180 -
*1e=150mA  Vcg= 10V 100 300{ —
* IC= 500 mA VCE= 10V 35 —
fr Transition frequency lc=50mA Vee= 10V
f =50 MHz 100 MHz
Cco Collector-base lge=0 Veg= 10V
capacitance f=1MHz 10 pF
Ceso Emitter-base 1c=0 Veg= 0.5V
capacitance f=1MHz 23 pF
NF Noise figure Ic=03mA Vce=10V
Rg= 1.5 ko f=30Hz to 15kHz 6 dB

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

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current lc=1mA Vce= 10V
gain =1kHz
for BSY 55 |30 150| —
for BSY 56 |60 250 —
hie Input impedance le=1TmA Vce= 10V
f=1kHz
for BSY 55 0.8 5| ka
for BSY 56 1.6 9| ka
hye Reverse voltage ratio le=1mA Vce= 10V
f=1kHz 3-107% —
hoe Output admittance Ic=1mA Vee= 10V
=1kHz
for BSY 55 |2 7| MS
for BSY 56 |3 10| uS
DC normalized current gain DC normalized current gain
(for BSY.55 only) - (for BSY 56 only) o 3200
heg heg
JERNIIEN " 1
) § Tamp =150°C
16 e A A 16 T
pd TN / 7 TN
P \
12 "r}/ d N \ ' 1.2 / i \\\
25°C|A : 25°C
p ; | A\ A [ \ \
4 M -25% L \\ P J/.zs‘ / \\\ |
a8 HHH 08 y i
] i ) ) A afili% \
7 .
| =g s AT L\
04 - NORMALIZATION il Qs ) NORMALIZATION
heg=latlc=150mA ] heg=latic=150mA
Tamb=25°C Veg =10V 1] Tamb=25C Veg =10V
0 I LU 1 o LU
0! 1 0 07 I¢ (mA) 0! | 10 102 I (ma)
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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 mA.

ABSOLUTE MAXIMUM RATINGS

2N 709 l 2N 3010

Veso
Vees
CEO
Veso
le
Ptot

Tag Tj

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Vgg= 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

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

Storage and junction temperature

15V 15V

-65 to 200 °C

Py

MECHANICAL DATA
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Dimensions in mm
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 200 °C/W
th j-amb  Thermal resistance junction-ambient max 583 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff Veg= 5V 50| nA
current (lg =0) Veg= 5V Tamp= 125°C 5| MA
(for 2N 709 only)
lces Collector cutoff Veg= 5V 100| nA
current (Vgg= 0) Vce= 5V Tamp= 85°C 5| MA
(for 2N 3010 only)
V (sRr)ceo Collector-base lc =10 A 15 \Y
breakdown voltage
(lE =0)
V(gr)ces Collector-emitter lc =10 LA 1 \
breakdown voltage
(Vge=0)
(for 2N 3010 only)
Vceo (sus)” Collector-emitter lc =10mA 6 v
sustaining voltage
“B =0)
V(er)ego Emitter-base lg =10 uA 4 Y
breakdown voltage
('c =0)
Vcegay Collector-emitter for 2N 709
saturation voltage Ilc =3mA Ig =0.15mA 03| V
for 2N 3010
lce =1TmA lg =0.1mA 0.25| V
lc =10mA Ig=1mA 025| V
lc =30mA Ig=3mA 038 V
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2N 709
2N 3010

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vge gaty.  Base-emitter
saturation voltage for 2N 709
lc =3mA lg =0.15mA |0.7 085| V
for 2N 3010
Ilc =1mA lg =0.1mA |[0.68 0.85| V
lc =10mA Ig=1mA 0.75 095| V
lc =30mA Ig=3mA 1.3| V
heg® DC current gain for 2N 709
lc =10mA V=05V |20 120 —
lc =30mA V=1V 15 -
lc =10mA V=0.5V
Tamp= -55°C 10 -
for 2N 3010
lc =1mA Vee=04V |15 -
Ilc =10mA V=04V |25 126| —
lc =30mA V=1V 15 -
fr Transition frequency Vce=4V f =100 MHz
lc =56mA for 2N 709 600 MHz
lc =10mA for 2N 3010 |600 MHz
Cego Emitter-base lc =0 Vegg= 0.5V
capacitance f=1MHz 2| pF
Ccro Collector-base le =0 Veg=5V
capacitance f=1MHz 3| pF
tg Storage time lc =5mA Ver=3V
lg1=-lgo=5mA 6| ns
ton Turn-on time lc =10mA V=1V
Ig1= 2mA
for 2N 709 15| ns
for 2N 3010 12| ns
Toff Turn-off time lc =10mA V=1V
lg1=-lgo=1mA
for 2N 709 15| ns
for 2N 3010 12| ns

* Pulsed: pulse duration = 300 us, 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

Veso Collector-base voltage (g = 0)

Vcer Collector-emitter voltage (Rgg < 109)

Vego Emitter-base voltage (1= 0)

lc Collector current

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

Tetg, Tj Storage and junction temperature

75

50

7

1

0.5

1.8

-65 to 200 °

S=Er<<<

(@]

MECHANICAL DATA
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Dimensions in mm



THERMAL DATA

Rin j-case T hermal resistance junction-case max 97 °C/W
Rin amp  Thermal resistance junction-ambient max 350 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg= 60V 10| nA
current (Ilg = 0) Veg= 60V Tamp= 150°C 10( tA
leso Emitter cutoff Vegg=5V
current (Ic=0) for 2N 718A 10| nA
for 2N 956 5| nA
V(BR)CBO Collector-base lC =100 M.A 75 \%
breakdown voltage
“E =0)
Vcer sus) Collector-emitter lc =10 mA 50 \Y%
sustaining voltage
(RBE< 109)
Veryeso Emitter-base lg =100 uA 7 \%
breakdown voltage
(lc =0)
Vceaty . Collector-emitter lc =150 mA Ig =15mA 024 15| V
saturation voltage
VgEe(saty. Base-emitter lc =150 mA Ig =15mA 1 1.3 V
saturation voltage
heg DC current gain for 2N 718A
Ic=0.1mA V=10V 20 -
Ic=10mA V=10V 35 —
Ic=150mA  Vcee= 10V 40 120 —
Ic=500mA V=10V 20 -
lce=10mA  Ve=10V
Tamp= -55°C 20 -
for 2N 956
1c=0.01 mA V=10V 20 -
Ic=0.1mA V=10V 35 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 956
Ic=10mA  Vee= 10V 75 -
*[1e=150 mA  Ve= 10V 100 300| -
* [1c=500mA V=10V 40 -
Ic=10mA V=10V
Tamp= -55°C 35 -
hye Small signal current for 2N 718A
gain Ic=1mA Vee=5V 30 100 —
lc=5mA Vee= 10V 35 150 —
for 2N 956
lc=1mA Vee=5V 50 200 —
lc=5mA Vee= 10V 70 300| —
fr Transition frequency lc=50mA Vee= 10V
f=20 MHz
for2N 718A |60 300 MHz
for 2N 956 70 300 MHz
Cego Emitter-base Ic=0 Vegg= 0.5V
capacitance f=1MHz 20 80| pF
Cceo Collector-base le=0 Veg= 10V
capacitance f=1MHz 4 25| pF
NF Noise figure Ic=300 uA Vee=10V
=1 kHz
for 2N 718A 12| dB
for 2N 956 8| dB
hip Input impedance f=1kHz
lc=1TmA . Veg=5V 24 34| o
lc=5mA Veg= 10V 4 8| @
hyp Reverse voltage ratio f=1kHz
for 2N 718A
lc=1mA Veg=5V 3x104| —
lc=5mA Veg= 10V 3x10%| —
for 2N 956
lc=1mA Veg=5V 5x1074 —
lc=5mA Veg= 10V 5x104 —
hop Output admittance f=1 kHz .
le=1mA Veg=5V 0.1 0.5| uS
lc=5mA Veg= 10V 0.1 1| uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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2N 914
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 mA.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (g = 0) 40 \Y ?

Vcer Collector-emitter voltage (Rgg < 10 ) 20 \Y ‘
Veeo Collector-emitter voltage (lg == 0) 15 \
Vego Emitter-base voltage (I = 0) 5 \
le Collector current 500 mA
Piot Total power dissipation at Tymp << 25°C 0.36 W
at Tege < 25°C 1.2 w
at Tease < 100°C 0.68 w
Tetg, Tj Storage and junction temperature -65t0200 °C

i

|

|

MECHANICAL DATA Dimensions in mm

Collector connected to case..

’ 53max' 12! 7mm %D

< o wwgc%jﬂ

. POtE-a

(sim. to TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146  °C/W
Rih jamp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.[ Unit
lceo Collector cutoff
current (lg = 0) Veg= 20V 25| nA
Vep= 20V Tamp= 150°C 15| pA
lcex Collector cutoff
current (Vgg=-0.25V)| V= 20V Tamp= 125°C 10| uA
lego Emitter cutoff
current (I = 0) Vegg= 4V 100 nA
VsRr)ceo Collector-base
breakdown voltage le =1TuA 40 \%
“E =0)
VceRr(sus) . Collector-emitter
sustaining voltage lc =10mA 20 \
(Rge < 10)
Vceo (sus) - Collector-emitter
sustaining voltage lc = 10mA 15 \Y
(Ig=10)
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ELECTRICAL CHARACTERISTICS (continued)

T T T

Parameter Test conditions Min. Typ. Max.| Unit
V(B R)EBO Emitter-base
breakdown voltage lg =10 NA 5 \
(Ilc =0)
Vee@t  Collector-emitter
saturation voltage lc= 20mA Ig= 2mA 0.2 025) V
lc =200 mA Ig =20 mA 04 07| V
Vge @ty Base-emitter
saturation voltage lc= 10mA Ig= 1TmA |0.7 074 08| V
hee ™ DC current gain le = 10mA V=1V 30 55 120| -
lc =500 mA V=5V 10 17 -
le= 10mA V=1V
Tamp= -55°C 12 28 -
fr Transition frequency lc =20mA  Vceg=10V
f =100 MHz 300 370 MHz
Cego Emitter-base
capacitance le =0 Veg= 0.5V
f =1MHz 9| pF
Ccro Collector-base
capacitance le =0 Veg= 10V
f =1MHz 4.5 6| pF
tg Storage time lc =20mA  V¢e=5V
'31: —'Bzz 20 mA 13 20| ns
ton Turn-on time lc =200 mA V=5V
Ig1= 40 mA 25 40| ns
tosr Turn-off time lc =200 mA V=5V
lg1=40mA Ig,=-20 mA 25 40| ns

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




DC current gain Collector-emitter saturation voltage
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Input admittance

G-2030
Ye
(ms) 1.=10mA
: /
0 Veg =10V / 4
30 /,/
/

0! t (MHz)

Reverse transadmittance

G-2033
v|20 J
(mS) 1 =1omA
8 Veg =10V / AS
6 J/
&
2 Lt -9
—"
o
5 6 1 & s 2 3 4 ]
10? f (MHz)

Forward transadmittance
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(msS)
m 1,=10ma
60 Vo=V
N CE
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~~W~
20 \\
0
~~
Nl
-20
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-80
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s 13 T 8 9 H 3 4 1
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/
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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 applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (1= 0) 45 \%
Vceo Collector-emitter voltage (Ig= 0) 45 \%
Vego Emitter-base voltage (1= 0) 5 \
lc Collector current 30 mA
Piot Total power dissipation at Tymp = 25°C 0.3 w

Tease = 25°C 0.6 w
Tsg, T; Storage and junction temperature ) -55 to 200 °C
MECHANICAL DATA Dimensions in mm

9/78 236



THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 292 °C/W
th jamb  Thermal resistance junction-ambient max 583 °C/wW
ELECTRICAL CHARACTERISTICS (T.mp= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg= 45V 10| nA
current (Ig=0)
lces Collector cutoff Vcg= 45V 10{ nA
current (Vgg= 0) Vce= 45V Tamp=150°C 10| LA
lceo Collector cutoff V=5V 2 nA
current (Ig=0)
lego Emitter cutoff current | Vgg= 5V 10| nA
(|c= 0)
Vceo(sus) * Collector-emitter Ic=10mA 45 \
sustaining voltage
(Ig=10)
V(BR)EBO Emitter-base |E= 10 nA 5 V
breakdown voltage
(Ic=0)
Vceaty* Collector-emitter lc=10mA Ig= 0.6 mA 11V
sustaining voltage
Vg * Base-emitter voltage lc=10mA Ig=0.5mA |0.6 11 V
hpg* DC current gain lc= 10 MA Vce=5V 100 300 -
lc=10mA Vee= 5V 600 —
|C= 10 MA VCE= 5V
Tamp= -55°C 20 -
hye Small signal current le=1mA Vee=5V
gain f=1kHz 150 600| —
fr Transition frequency lc=0.5mA Vce=5V
f =30 MHz 30 MHz
Cceo Collector-base lge=0 Veg= 5V
capacitance f=1MHz 8| pF
NF Noise figure lc=10 MA Vee=5V
f=1kHz o= 10ka 3| dB
hip Input impedance 25 32| o
hop Output admittance ;‘3:_11‘(%/; Veg= oV 1| uS
hyp Reverse voltage ratio 6x104| —

* Pulsed: pulse duration = 300 us, 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

Vego  Collector-base voltage (1g = 0) 75 \Y%
Veer  Collector-emitter voltage (Rgg < 10 ©2) 50 \Y%
Vego  Emitter-base voltage (Ic = 0) 7 \
lc Collector current 500 mA
Piot Total power dissipation at Ty, < 25°C 0.8 w

at Teaee < 25°C 3 w

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

7/76
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2N 1613
2N 1M

THERMAL DATA

Rin j-case T hermal resistance junction-case max 58.3 °C/W
th j-amb  Thermal resistance junction-ambient max 219 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (Ig = 0) Veg = 60V 0.3 10| nA
Veg =60V Tamp = 150°C 04 10| pA
leBoO Emitter cutoff current | Vgg =5V
(Ilc =0) for 2N 1613 0.05 10| nA
for 2N 1711 0.05 5| nA
V(BR)CBO Collector-base :
breakdown voltage lc =0.1mA 75 Vv I
VceR (sus)” Collector-emitter |
sustaining voltage Ilc =10 mA 50 Vv ‘
(Rge < 109) ‘
Vigrieso Emitter-base
breakdown voltage lg =0.1 mA 7 Vv
“c= 0)
VCE(sat)* Collector-emitter
saturation voltage lc =150 mA Ig =15 mA
for 2N 1613 06 15| V _
for 2N 1711 05 15|V |
VBE(sat)* Base-emitter :
saturation voltage lc =160 mA Ig =16 mA 095 13| V '
hee DC current gain for 2N 1613 |
Ilc =0.01 mA  Vgeg =10V 35 — ;
lc = 0.1mA Vg =10V |20 50 -
*lle = 10mA Vcg =10V |35 80 —
*lle = 150mA Vg =10V |40 80 120 — !
*1lc = 500mA Ve =10V |20 55 -
*lle= 10mA Vce =10V |
Tamp = 55°C 20 35 — "
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 1711
lce =0.01mA Ve =10V |20 60 -
le = 0.1mA Ve =10V (35 80 -
le= 10mA Vg =10V |75 130 -
*lle = 150mA Vge =10V | 100 130 300[ -
*llc = 500mA Ve =10V (40 75 -
*lle = 10mA Vg =10V
Tamp = -55°C 35 65 -
hse Small signal
current gain for 2N 1613
'C =1mA VCE =5V
f =1kHz 30 55 100 —
Ilc =5mA Vg =10V
f =1kHz 35 70 150 -
for 2N 1711
lc=1mA Vgg =5V
f =1kHz 50 115 200] -
|C=5mA VCE=1OV
f =1kHz 70 135 300 —
fr Transition frequency | Ic =50 mA  Vcg =10V
f =20 MHz
for 2N 1613 60 80 MHz
for 2N 1711 70 100 MHz
Cego Emitter-base
capacitance Ic = Veg = 0.5V .
f =1MHz 50 80| pF
Ccio Collector-base
capacitance lg = Veg = 10V
f =1MHz 18 25| pF
NF Noise figure lc =03mA Vcg =10V
Ry =510 f=1kHz
for 2N 1613 6 12 dB
for 2N 1711 35 8| dB
hip Input impedance lc = 1TmA Veg =5HV
f =1kHz 24 27 34|
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2N 1613
2N

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hip Input impedance lc =5mA Veg = 10V
f =1kHz 4 6.3 8 o
hyp Reverse voltage ratio Ilc =1TmA Vcg =5V
f =1kHz
for 2N 1613 0.7x10* 3x10*| —
for 2N 1711 1.2x10% 6x10%| —
Ic=5mA VCB=10V
f =1kHz
for 2N 1613 0.8x10743x10%| —
for 2N 1711 1.2x10% 5x10|  —
hob Output admittance lc =1TmA Veg =5V
f =1kHz 0.1 0.16 0.5 uS
lc =6mA  Vgg =5V
f =1kHz 01 0.19 1| S
hie Input impedance Ilc =1TmA Ve =5V
f =1kHz
for 2N 1613 2.2 ko
for 2N 1711 4.4 ko
hre Reverse voltage ratio | Ic =1mA Vg =5V
f =1kHz
for 2N 1613 3.6x10™* -
for 2N 1711 7.3x10™ -
hoe Output admittance lc =1TmA Vg =5V
f =1kHz
for 2N 1613 125 us
for 2N 1711 23.8 uS

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

GENERAL PURPOSE HIGH-VOLTAGE TYPE

The 2N 1893 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, designed

for use in high-performance amplifier, oscillator and switching circuits.

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

ABSOLUTE MAXIMUM RATINGS

Veeo
Vcer
Vceo
Veso
Ic
Ptot

Teg, Tj

Collector-base voltage (g = 0)

Collector-emitter voltage (Rgg < 10 ©2)

Collector-emitter voltage (g = 0)

Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at Tymp < 25°C
at Tease S 25°C
at Tease <~ 100°C

Storage and junction temperature

120

100

80

7

0.5

0.8

3

1.7

-65 to 200

SssSsr<<<<

MECHANICAL DATA

Dimensions in mm




THERMAL DATA

Thermal resistance junction-case max 58 °C/W

Rth j-case X y N .
Thermal resistance junction-ambient max 219 °C/W

th jamb

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

Parameter Test conditions Min. Typ. Max.|Unit ‘
A
leso Collector cutoff i
current (lg = 0) Veg= 90V 0.3 10| nA |
Veg= 90V Tamp= 150°C 1.5 15| MA [
leso Emitter cutoff ’\
current (I = 0) Vgg= 5V 10| nA i
|
Vryceo Collector-base L
breakdown voltage Ic =100 uA 120 \
“E =0)
VcER(sus) - Collector-emitter
sustaining voltage Ilc =10 mA 100 \Y
(Rge <10 )
VeEeo (sus) - Collector-emitter
sustaining voltage lc = 10 mA 80 \Y
(IB =0)
Vgr)eso Emitter-base ‘
breakdown voltage lg = 100 uA 7 \ y
(lc =0)
§
Veet)”© Collector-emitter
saturation voltage lc = 50mA Ig= 5mA 1.2 Vv
lc =150 mA Ig=15mA 5| V
Ve (at) Base-emitter
saturation voltage Ilc= 50mA Ig= 5mA 0.82 09| V
Ilc =160 mA Ig=15mA 096 13| V
hee DC current gain lc = 0.1 mA V=10V 20 50 -
*lle= 10mA V=10V 35 80 -
lc =150 mA Veg= 10V 40 80 120| -
lc= 10mA V=10V
Tamp= -55°C 20 40 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hse Small signal current
gain le =1mA Vee= 5V
f =1kHz 30 70 100 —
lc =5mA Vee= 10V
f =1kHz 45 85 -
fr Transition frequency lc =60mA V= 10V
f =20 MHz 50 70 MHz
Cego Emitter-base
capacitance le = Vegg= 0.5V
f =1MHz 55 85| pF
Ccro Collector-base
capacitance le =0 Veg= 10V
f =1MHz 13 15| pF
hip Input impedance lc =1TmA Veg= 5V
f =1kHz 20 27 30| @
lc =5mA Veg= 10V
f =1kHz 4 6.4 8| a
hyp Reverse voltage ratio lc =1TmA Veg= 5V
f =1kHz 0.5x1041.25x104[ —
lc =5mA Veg= 10V
f =1kHz 0.6x104 1.5x10 %[ —
hop Output admittance lc =1TmA Veg=5V
f =1kHz 0.12 05| S
'C =5mA VCB= 10V
f =1kHz 0.14 05| uS
hie Input impedance lc =1mA Veg=5V
f =1kHz 2.8 ke
hye Reverse voltage ratio Ilc =1TmA Veg= 5V
f =1kHz 3.5x104 -
hoe Output admittance lc =1 mA Vee=5V
f =1kHz 1 uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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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 mA, and feature useful current gain over a wide range of collector current, low
leakage currents and low saturation voltages.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (g = 0) 60 \
Veeo  Collector-emitter voltage (1g = 0) 30 \%
Vego  Emitter-base voltage (I¢ = 0) 5 \
Ic Collector current 0.8 A
Piot Total power dissipation at T, < 25°C

for 2N 2218 and 2N 2219 0.8 w

for 2N 2221 and 2N 2222 0.5 w

at Teae <25°C

for 2N 2218 and 2N 2219 3 w

for 2N 2221 and 2N 2222 1.8 w
Tetg Storage temperature -65 to 200 °C
T; Junction temperature : 175 °C

MECHANICAL DATA Dimensions in mm

(si

m. to TO-18)
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2N 2218 2N 2221
THERMAL DATA 2N 2219 2N 2222
Rin j-case  Thermal resistance junction-case max 50 °C/W | 83.3 °C/W
Rin j.amb  Thermal resistance junction-ambient max [187.56 °C/W | 300 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff Veg= b0V 10| nA
current (Ig=0) Veg= 50V Tamp= 150°C 10| uA
lego Emitter cutoff current | Vgg= 3V 10| nA
c=0
V(gryceo Collector-base lc=10 HA 60 \
breakdown voltage
(Ie=0)
Vr)ceo Collector-emitter le=10mA 30 Vv
breakdown voltage
“B:
V@rjeso Emitter-base le= 10 uA 5 \
breakdown voltage
“c=
Vee@any ™ Collector-emitter le=150mA Ig=15mA 04| V
saturation voltage Ic=500mA Ig=50mA 16| V
Vgeaty® Base-emitter saturation [ Ic= 150 mA [g= 15 mA 1.3 V
voltage lc=500mA Ig=50 mA 26| V
hee DC current gain for 2N 2218 and 2N 2221
le=0.1mA VCE= 10V 20 -
le=1mA Vee= 10V 25 -
Ie=10mA V=10V 35 -
*11c=150mA V= 10V 40 120 —
*1c=500 mA Vcg= 10V 20 -
*1e=150 mA V=1V 20 -
for 2N 2219 and 2N 2222
Ic=0.1mA V¢ee=10V 35 -
lc=1mA Vee= 10V 50 -
lc=10mA  Vcee= 10V 75 —
*11e=150mA V=10V 100 300 —
*|1c=500 mA V=10V 30 -
*11e=150mA V=1V 50 -
fr Transition frequency l =20mA V=20V
< 100 MHz 250 MHz
Cceo Collector-base IE= 0 Veg= 10V
capacitance = 100 kHz 8| pF
Re (hiey Real part of input 1c=20mA  Vcg=20V
impedance f =300 MHz 60| @

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

2N 2218 A

2N 2219A
2N 2221A
2N 2222A

HIGH-SPEED SWITCHES

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

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo
Vego
Ic
Piot

Tstg

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

Collector current

Total power dissipation at T, < 25°C

Storage temperature
Junction temperature

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

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

75
40
6
0.8

0.8
0.5

3

1.8

-65 to 200
175

== == rp<<<

°C

MECHANICAL DATA
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THERMAL DATA 2N 2218A 2N 2221A

2N 2219A 2N 2222A
Rih j-case  Thermal resistance junction-case max 50 °C/W 83.3 °C/W
Rin j-amb  Thermal resistance junction-ambient max 187.5 °C/W 300 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff
current (lg = 0) Veg =60V 10| nA
Veg =60V Tymp = 150°C 10| MA
lcex Collector cutoff
current (Vgg =-3V) | Ve =60V 10| nA
lego Emitter cutoff
current (I =0) Veg =3V 10| nA
IBEX Base cutoff current Vee =60V 20| nA
(VBE = -3V)
Vigrjceo Collector-base
breakdown voltage lc =10 pA 75 Vv
(IE =0)
Vr)ceo Collector-emitter
breakdown voltage lc =10 mA 40 \
(Ig =0)
Vir)eso Emitter-base
breakdown voltage Ie =10 uA 6 Vv
“c =0)
Vce(sat)© Collector-emitter
saturation voltage lc =150 mA Ig =15mA 03| V
lc =500 mA |lg =50 mA 1V
Vee(saty. Base-emitter
saturation voltage lc =150mA Ig=15mA |06 1.2V
Ilc =500 mA Ig =50 mA 2V
hee DC current gain for 2N 2218A and 2N 2221A
lc = 0.1 mA Vge =10V 20 -
le = 1TmA Vg =10V 25 -
*lic = 10mA Vgg =10V 35 -
*lle =150 mA Ve = 10V 40 1200 —
*1le =500 mA Ve = 10V 25 -
"1le =150mA Veg = 1V 20 -
*lle = 10mA Vg =10V
Tamp = -55°C 15 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 2219A and 2N 2222A
lc = 0.1 mA Vcg =10V 35 -
lc = 1TmA Vge =10V 50 -
*lle = 10mA Vg =10V 75 -
*1lc =150 mA Vg = 10V 100 300| —
*1lc =500 mA Vg = 10V 40 —
*1le =150 mA Vg = 1V 50 -
*lle = 10mA Ve =10V
Tamp = -55°C 35 —
hye Small signal
current gain lc =1TmA  Veg =10V
f =1kHz
for 2N 2218A and 2N 2221A |30 150 —
for 2N 2219A and 2N 2222A |50 300 -
lc =10mA  Vgg =10V
f =1kHz
for 2N 2218A and 2N 2221A |50 300| —
for 2N 2219A and 2N 2222A |75 375| —
fr Transition frequency |lc = 20mA Vg =20V
f =100 MHz
for 2N 2218A and 2N 2221A | 250 MHz
for 2N 2219A and 2N 2222A | 300 MHz
Cego Emitter-base
capacitance lc =0 Vgg = 0.5V
f =100 kHz 25| pF
Cceo Collector-base
capacitance lg =0 Veg = 10V
f =100 kHz 8| pF
Re(hie) Real part of input
impedance Ilc = 20mA Vg =20V
=300 MHz 60 @
NF Noise figure lc =100 JA Vg =0V
Rg=1kea =1kHz 4| dB
hie ™ Input impedance Ic =1mA  Vce =10V
for 2N 2218A and 2N 2221A |1 35|
for 2N 2219A and 2N 2222A |2 8| @
le =10mA Ve =10V
for 2N 2218A and 2N 2221A |0.2 1 @
for 2N 2219A and 2N 2222A (0.25 1.25| @
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit

hee ™ Reverse voltage ratio  [lc = 1mA Vg =10V
for 2N 2218A and 2N 2221A 5x10% —
for 2N 2219A and 2N 2222A 8x10% —

lc =10mA  Vgg =10V
for 2N 2218A and 2N 2221A 2.56x10% —
' for 2N 2219A and 2N 2222A 4x104 —

hoe* ™ Output admittance le =1TmA  Vge =10V
for 2N 2218A and 2N 2221A |3 15| uS
for 2N 2219A and 2N 2222A |5 35| uS

|C=10mA VCE:1OV
for 2N 2218A and 2N 2221A |10 100 | uS
for 2N 2219A and 2N 2222A |25 200| uS

1y Delay time lc =150 mA Ve =30V
lg; =15 mA Vgg =-0.5V 10| ns

1 " Rise time Ic =150 mA Vcc = 30V
IB]. =15 mA VBE =-0.5V 25| ns

15 Storage time lc =150 mA Ve =30V
lgy =-lga = 15 mA 225| ns

" Fall time lc =150 mA Ve =30V
|31:—|32:15mA 60| ns

oo’ Che Feedback time

constant lc =20mA  Vgeg =20V

f =31.8MHz 150| ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
** f=1kHz
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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 pA to 100 mA.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCES
VCEO
VEBO
ICM
Ptot

TStgl T]

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

Collector peak current (t = 10 us)

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

Storage and junction temperature

40

40

15

4.5

0.5

0.36

1.2

0.68

-65 to 200

SEs=sr<<<c<

MECHANICAL DATA

(sim. t0 TO-18)

Dimensions in mm
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THERMAL DATA

Rihj-case  Thermal resistance junction-case max 146 °C/W
thj-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg = 20V 0.4 | uA
current (lg = 0) Veg =20V Tamp = 150°C 30 [ MA
V(gryceo Collector-base le =10 uA 40 \%
breakdown voltage
“E =0)
Vigryces Collector-emitter lc = 10 LA 40 \%
breakdown voltage
(Vge =0)
Vceo(sus). Collector-emitter lc =10 mA 15 v
sustaining voltage
(lg =0)
Visryeso Emitter-base le = 10 MA 45 \Y%
breakdown voltage
(IC =0)
Veegay - Collector-emitter lc=10mA Ig=1mA 0.2 0.25| V
saturation voltage
Vee(saty” Base-emitter lc=10mA Ig=1mA 0.7 0.75 085| V
saturation voltage
hee” DC current gain le = 10mA Veg = 1V 40 120 —
lc =100 mA V¢ =2V 20 -
lc': 10 mA VCE=1V
Tamp = -55°C 20 -
fr Transition frequency | lc = 10mA Vg =10V
f =100 MHz 500 650 MHz
Ccgo Collector-base lge=0 Veg =5V
capacitance f=1MHz 2.5 4| pF
tg Storage time lc =10mA Ve =10V
lg; = -lgo = 10mA 6 13| ns
ton Turn-on time lc =10 mA Ve =3V
IBl =3 mA 9 12| ns
torf Turn-off time lc =10 mA Ve =3V
IBI=3mA |32=-1.5mA 13 18| ns

* Pulsed: pulse duration = 300us, duty cycle = 1%
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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 uA to 100 mA.

ABSOLUTE MAXIMUM RATINGS

Veego  Collector-base voltage (Ig = 0) 40 V
Vces  Collector-emitter voltage (Vgg = 0) 40 V
Veeo  Collector-emitter voltage (g = 0) 15 VvV
Veso  Emitter-base voltage (Ic = 0) 45 V
lc Collector current 0.2 A
lem Collector current (10 us pulse) 05 A
Piot Total power dissipation at T, < 25°C 036 W

at Teaee S 25°C 1.2 W

at Tease < 100°C 068 W
Tsg, T; Storage and junction temperature -65t0 200 °C

MECHANICAL DATA Dimensions in mm

(sim. to TO-18)
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THERMAL DATA

Ritn j-case  Thermal resistance junction-case max 146 °C/W
Rin j-amp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (Ig =0) Veg =20V T,,p = 150°C 30| A
lces Collector cutoff
current (Vgg = 0) Vee = 20V 0.4| uA
Vier)ceo Collector-base
breakdown voltage lc =10 uA 40 \
(IE =0)
V(BR)CES Collector-emitter
breakdown voltage lc =10 uA 40 \
(VBE =0)
Vceo (sus)” Collector-emitter
sustaining voltage Ilc =10 mA 15 \Y
(IB =0)
V(BR)EBO Emitter-base
breakdown voltage le =10 uA 4.5 \
(lc =0)
Vceeaty©  Collector-emitter
saturation voltage lc= 10mA lg = 1TmA 0.14 0.2 Vv
lc= 30mA Ig= 3mA 0.177 0.25| V
le =100 mA Ig =10mA 0.28 05| V
lc= 10mA Ig= 1mA
Tamp = 125°C 0.19 03| V
Vee(saty© Base-emitter
saturation voltage lc= 10mA Ig= 1TmA 0.7 08 0.85] V
lec= 30mA Ig= 3mA 09 1.15| V
lc =100 mA Ig =10 mA 1.1 1.6 V
lc= 10mA Ig= 1TmA
Tamp = -55 to 125°C 0.59 1.02| Vv
hee ™ DC current gain lc = 10mA Ve =0.35V |40 63 120 —
lc = 10mA Vgg =1V 40 66 120] —
lc = 30mA Vgeg =04V 30 71 -
lc =100 mA Veeg =1V 20 —
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2N 2369A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain lc = 10mA Ve =0.35V
Tamp = -55°C 20 50 -
fr Transition frequency |lc = 10mA Vgg = 10V
f =100 MHz 500 675 MHz
Ccao Collector- base
capacitance le =0 Veg =5V
f =1MHz 2.3 4| pF
1, Storage time lce =10 mA  Vee =10V
g1 = -lgz = 10mA 6 13| ns
ton Turn-on time lc =10mA  V¢e =3V
lg1 =3 mA 9 12| ns
tofs Turn-off time lc =10mA  V¢e =3V
Ilg1 =3mA  Igy =-1.5mA 13 18] ns

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

hFE

140

120

100

80

60

40

20

DC current gain

Collector-emitter saturation voltage

G - 3140

T
Vg = 5V

G - 3141

Vee(sat), [T
(V)

)
— 1c =101
o—

|
M

55°C [ 125°C

102 Ic (mA) 107 1

0 10?2

4 68

Ic (mA)
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Collector-base and emitter-base capa-

citances
c
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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

Vego  Collector-base voltage (Ig = 0) 60 \Y
Vceo  Collector-emitter voltage (Ig = 0) 60 \
Vego Emitter-base voltage (Ic = 0) 6 v
le Collector current 50 mA
Piot Total power dissipation at Tymp < 25°C 0.36 W

at Teaee S 25°C 1.2 w

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

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin j-case  Vhermal resistance junction-case max 146 °C/W
thj-amb  Vhermal resistance junction-ambient max 486 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (lg = 0) Vceg = 45V 0.1 10| nA
Veg =45V Tamp = 160°C 0.2 10| uA
lceo Collector cutoff .
current (Ig = 0) Vce =5V 0.1 nA
lego Emitter cutoff
current (Ic =0) Veg =5V 0.1 10| nA
Vir)ceo Collector-base
breakdown voltage lc = 10 A 60 \
“E =0)
Veeo(sus) - Collector-emitter
sustaining voltage lc =10mA 60 \
“B =0)
V(BR)EBO Emitter-base
breakdown voltage lg = 10 A 6 Y
(Ic =0)
VeE(sat) Collector-emitter
saturation voltage lc =1TmA Ig =0.1 mA 0.2 035 V
Vee Base-emitter voltage lc =100 UA Vg =5V 05 057 07| V
hee DC current gain for 2N 2483
le = 10MA Veg =5V 40 80 120| —
lc =100 UA Ve =5V 75 140 -
lc =500 UA Vg =5V 100 200 -
lc = 1mA Vg =5V 175 230 -
*lI¢ = 10mA Vgg =5V 280 500| —
lc = 10 uA Vg =5V
Tamp = -55°C 10 -
for 2N 2484
le = 1TMA Vgg =5V 30 200 -
le = 10 A Ve =5V 100 290 500| —
lc =100 uUA Vg =5V 175 375 -
lc =500 MA Vg =5V 200 430 -
lc = 1mA Vg =5V 250 450 —
*lic = 10mA Vgeg =5V 430 800| —
le = 10 MA Veg =5V
Tamp = -55°C - 120 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal lc =1TmA Vg =5V
current gain f =1kHz
for 2N 2483 |80 280 450| -
for 2N 2484 150 400 900| -
fr Transition frequency | for 2N 2483
lc = 50 MA Vg =5V
f = bMHz 12 20 MHz
lc =500 u4A Vg =5V
f = 30MHz 60 69 MHz
for 2N 2484
lc = BOUA Vg =5V
f = bMHz 15 20 MHz
lc =500 uUA Vg =5V
f = 30MHz 60 78 MHz
Ceso Emitter-base
capacitance lc =0 Vgg = 0.5V
f =1MHz 3.5 6| pF
CcBo Collector-base
capacitance le =0 Veg =5V
f =1MHz 3.5 6| pF
NF Noise figure le = 10MA Veg =5V
Ry= 10ka
f =100 Hz
for 2N 2483 4 15| dB
for 2N 2484 4 10{ dB
f= 1kHz
for 2N 2483 1.9 4| dB
for 2N 2484 1.8 3| dB
f=10kHz
for 2N 2483 0.7 3| dB
for 2N 2484 0.6 2| dB
f=10to 10 000 Hz
for 2N 2483 1.9 4] dB
for 2N 2484 1.8 3| dB
hie ™ Input impedance lc =1TmA  Vcg =5V
for 2N 2483 15 7.5 13| ka
for 2N 2484 (35 15 24| ka
hee ™ ™ Reverse voltage ratio | lc =1mA  Vgg =5V
for 2N 2483 3x104 8x104| —
for 2N 2484 4.25x104 8x104| —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hoe™ ™ Output admittance lc =1TmA Vg =5V
for 2N 2483 1 30| uS
for 2N 2484 15 40| uS
hp ™™ Input impedance lc =1TmA Vg =5V 25 27 32| @
* Pulsed: pulse duration = 300 us, duty cycle = 1%
** f=1kHz
DC current gain Collector-base capacitance
h -1875 6-2056
FE L ‘Ceo
Veg 25V 1 mzub.N °P \
ce® . b
400 e o 4 \\
s
/
300 P LR 3
24 // \\\
1
U2N 2483
200 Pz 2
}/‘ t=1MHz
100 > 1
1] |I|
° 2 4 &8 2 4 68 2 4 68 2 4 68
10° 10 10" 1 1c(ma) 0 4 8 12 16 Veg(V)

260



Noise figure vs. source resistance
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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 mA.

ABSOLUTE MAXIMUM RATINGS 2N 2894 |
2N 3012 | 2N 3209

Veeo Collector-base voltage (Ig = 0) -12V -20V
Vees Collector-emitter voltage (Vgg= 0)
Vceo Collector-emitter voltage (Ig=0)
Veso Emitter-base voltage (1= 0)
le Collector current
Piot Total power dissipation at T, < 25°C 0.36 W

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

MECHANICAL DATA Dimensions in mm

~(sim. to TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case . max 146 °C/W
th jamb  Vhermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff Veg= -6V Tamp= 125°C -10| MA
current (Ig=0)
(for 2N 2894 only)
lces Collector cutoff for 2N 2894
current (Vgg=0) Vee= -6V -80| nA
for 2N 3012
Vee= -6V -80| nA
Vee= -6V Tamp= 85°C -5{ HA
for 2N 3209
Vee=-10V -80| nA
Vee=-10V  Tymp=125°C -10| MA
Vieryceo Collector-base lc=-10 uA
breakdown voltage for 2N 2894 and 2N 3012 -12 \Y
(le=0) for 2N 3209 -20 \
V@eryces Collector-emitter lc=-10 A
breakdown voltage for 2N 2894 and 2N 3012 -12 \Y
(Vge=10) for 2N 3209 -20 \Y
Vceo(sus) * Collector-emitter Ic=-10 mA
sustaining voltage for 2N 2894 and 2N 3012 -12 \Y
(lg=0) for 2N 3209 -20 \
V(er)eso Emitter-base lg=-100 LA -4 \
breakdown voltage
(|c= 0)
Vceat) . Collector-emitter for 2N 2894 and 2N 3012
saturation voltage le=-10mA Ig=-1mA -0.15| V
Ic=-30mA |1g=-3mA -0.2| V
lc=-100mA lg=-10 mA -05( V
for 2N 3209
Ic=-10mA lg=-1mA -0.15| Vv
Ic=-30mA Ig=-3mA -0.2| V
Ic=-100mA Ig=-10mA -06| V




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vcegty  Collector-emitter for 2N 3012 only
saturation voltage lc=-30mA Ig=-3mA
Tamp= 85°C -04( V
VeE(at)  Base-emitter Ic=-10mA Ig=-1mA (-0.78 -098| V
saturation voltage 1c=-30mA Ig=-3mA -0.85 -1.20 Vv
lc=-100mA Ig=-10mA -1.7| V
hee* DC current gain Ic=-10mA Vce=-0.3V
for 2N 2894 30 -
for 2N 3012 and 2N 3209 25 -
IC= -30 mA VCE= -0.5Vv
for 2N 2894 40 150 —
for 2N 3012 and 2N 3209 30 120 -
Ic=-100mA Veeg=-1V
for 2N 2894 25 -
for 2N 3012 20 -
for 2N 3209 15 -
1c=-30mA Vcg=-0.5V
Tamp= -55°C
for 2N 2894 17 -
for 2N 3209 12 -
fr Transition frequency 1c=-30mA Vce=-10V
f =100 MHz 400 MHz
Cero Emitter-base Ic=0 Vegg=-0.5V
capacitance f=1MHz 6| pF
Ccro Collector-base lge=0 Veg= -5V
capacitance f=1MHz
for 2N 2894 and 2N 3012 6| pF
for 2N 3209 5| pF
ton Turn-on time Ic=-30mA  V¢e=-2V
Ig;=-1.5mA 60| ns
ot Turn-off time 1c=-30mA V¢ee=-2V
Ig1= -lga=-1.5 mA
for 2N 2894 and 2N 3209 90| ns
for 2N 3012 75| ns

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

VC BO
VC EO
VEBO
I C
Ptot

TStg' T]

Collector-base voltage (I = 0)

Collector-emitter voltage (g = 0)

Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at Ty < 25°C
for 2N 2904 and 2N 2905
for 2N 2906 and 2N 2907
at Teee <25°C
for 2N 2904 and 2N 2905
for 2N 2906 and 2N 2907

Storage and junction temperature

-60 \

-40 \

-5 \

-600 mA

0.6 w

0.4 w

3 w

1.8 w

-65 to 200 °C

MECHANICAL DATA

7/76
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2N 2904

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

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

Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff
current (Ig = 0) Veg = -50V -20| nA
Veg = -50V  Tamp = 150°C -20| MA
lcex Collector cutoff
current (Vgg = 0.5V) | Vg =-30V -50| nA
lgEX Base cutoff current Vce = -30V -50| nA
(Vge = 0.5V)
Visr)cso Collector-base
breakdown voltage lc =-10 A -60 \
(lg =0)
Vceo(sus) . Collector-emitter
sustaining voltage lc =-10mA -40 \Y,
(IB =0)
Ver)eso Emitter-base
breakdown voltage lg =-10 uA -5 Vv
“c =0)
Veesaty.  Collector-emitter
saturation voltage lc =-150mA |Ig=-15mA -04| V
lc =-500mA Ig=-50 mA -1.6| V
Vge(saty” Base-emitter
saturation voltage lc =-150mA 1g=-16 mA -1.3| V
lc =-500mA Ig=-50 mA -26| V
hee DC current gain for 2N 2904 and 2N 2906
lc = -0.1mA Veg=-10V |20 -
le =-1mA  Vge=-10V |25 -
lc =-10mA  Vg=-10V |35 -
*lle =-150mA  Vcg=-10V |40 120 -
*lle =-500mA Vceg=-10V |20 -

267




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 2905 and 2N 2907
lc = -0.1 mA VCE= -10V |35 -
lc =-1mA Veg=-10V |50 —
lc =-10 mA Vee=-10V |75 -
lc =-150mA Vcg=-10V [ 100 300 —
lc =-500mA Vceg=-10V |30 -
fr Transition frequency |[lc =-60mA V= -20V
f =100 MHz 200 MHz
Cego Emitter-base
capacitance Ic=0 Vegg= -2V
f =100 kHz 30| pF
Ccgo Collector-base
capacitance le=0 Veg=-10V
f =100 kHz 8| pF
tq Delay time lc =-150mA  Vc=-30V
IBl =-15mA 10| ns
t, Rise time lc =-150mA V¢e=-30V
lBl =-16mA 40| ns
g Storage time lc =-150mA V¢ =-6V
lg; =-lgz =-15mA 80| ns
P Fall time lc =-150mA V= -6V
IBl =_IBZ =-15mA 30| ns

*Pulsed: pulse duration = 300 us, 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

Vego  Collector-base voltage (Ig = 0) -60 \"
Veeo  Collector-emitter voltage (Ig = 0) -60 \"
Vego  Emitter-base voltage {Ic = 0) -5 \
le Collector current -600 mA
Piot Total power dissipation at T,,p < 25°C

for 2N 2904A and 2N 2905A 0.6 w

for 2N 2906A and 2N 2907A 0.4 w

at Tepee < 25°C

for 2N 2904A and 2N 2905A 3 w

for 2N 2906A and 2N 2907A 1.8 w
Tsg. T; Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm
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2N 2904A 2N 2906A

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

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (Ig = 0) Veg = -50V -10| nA
Veg =-50V T,mp = 150°C -10| MA
lcex Collector cutoff
current (Vgg = 0.5V) |Vee =-30V -50| nA
lBEX Base cutoff current Ve = -30V -50| nA
(Vge = 0.5V)
Viryceo Collector-base
breakdown voltage lc =-10 uA -60 \
(Ie =0)
Vceo(sus)” Collector-emitter
sustaining voltage lc =-10mA -60 \%
(lg =0)
V(BR)EBO Emitter-base
breakdown voltage lg =-10 A -5 \Y
(lc =0)
Veggsatyw  Collector-emitter
saturation voltage lc =-150mA Ig=-15mA -04| V
lc =-500mA 1g=-50 mA -1.6| V
Vee@t Base-emitter
saturation voltage lc =-150mA Ig=-15mA -1.3| V
lc =-500mA Ig=-50 mA -26| V
hee DC current gain for 2N 2904 A and 2N 2906A
lc = -0.1mA  Vcg=-10V |40 —
le =-1TmA Vce=-10V |40 -
lc =-10mA  Vg=-10V |40 -
*1le =-150mA  Ve=-10V |40 120| —
*llc =-600mA  Vce=-10V |40 -




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
h DC current gain for 2N 2905A and 2N 2907A
e lc=-0.1mA  Veg=-10V |75
C= -0. m E= - —
le=-1mA  Veg=-10V [100 -
le=-10mA  Vceg=-10V |100 —
*11c=-1560mA  Ve=-10V [100 300| —
*11c=-500mA Vg=-10V {50 -
fr Transition frequency lc=-50mA  Vg=-20V ) "
=100 MHz 00 Hz
C Emitter-base
=80 capacitance Ic=0 Vegg= -2V
f =100 kHz 30| pF
Ccro Collector-base
capacitance lge=0 Veg=-10V
f =100 kHz 8| pF
tq Delay time lc=-150 mA  Vc=-30V
lg;=-15mA 10| ns
t, Rise time lc=-150 mA V= -30V
Ig1=-15mA 40| ns
g Storage time Ic=-150mA  V c=-6V
IBI=‘|32= -15 mA 80 ns
t; Fall time lc=-150mA  V c=-6V
Ig1=-lg,=-15mA 30| ns
ton Turn-on time :c= -115g mﬁ\ Vee=-30V 45| ns
1= -fom
Toff Turn-off time :c=_-1 I50 TA15 \é‘%= -6V 100! s
B1= ~lg2= -

* Pulsed: pulse duration = 300 us, 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 mA.

ABSOLUTE MAXIMUM RATINGS

2N 3009 | 2N 3013 | 2N 3014

Veso
Vces
Vceo
Veso
c
lem
Ptot

Tstg ’ T;

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

Collector current

Coliector peak current (t < 10 us)

Total power dissipation at Ty, < 25°C
at Tge < 25°C
at Tpee < 100°C

Storage and junction temperature

40V 40V 40V
40V 40V 40V
15V 15V 20V
4V 5V 5V
200 mA
500 mA
0.36 W
1.2W
0.68W
-65 to 200 °C

MECHANICAL DATA

Dimensions in mm

7/76
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
Rth jamb  Thermal resistance junction-ambient max 486  °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce=20V
current (Vgeg=0) for 2N 3009 0.5| pA
for 2N 3013 and 2N 3014 0.3] uA
VCE= 20V Tamb= 85°C
for 2N 3009 15| MA
Vce= 20V Tamp= 125°C
for 2N 3013 and 2N 3014 40| MA
V(gr)ceo Collector-base lc=100 LA 40 \
breakdown voltage
“E= 0)
Vigr)ces Collector-emitter lc=100 uA 40 \
breakdown voltage
(Vge=10)
Vceo sus) - Collector-emitter lc=10mA
sustaining voltage for 2N 3009 and 2N 3013 15 \
(lg=10) for 2N 3014 20 \
V(BR)EBO Emitter-base IE: 100 HA
breakdown voltage for 2N 3009 4 \
(Ic=0) for 2N 3013 and 2N 3014 5 v
Veeay Collector-emitter 1c=30mA Ig=3mA 0.18| V
saturation voltage Ic=10mA Ig=1mA
for 2N 3014 0.18( V
Ic=100mA Ig=10mA
for 2N 3009 and 2N 3013 0.28( V
for 2N 3014 035 V
1c=300mA Ig=30mA
for 2N 3009 and 2N 3013 05| V
1c=30mA 15=3mA
T.mp= 85°C
for 2N 3009 03] V
Ic=30mA Ig=3mA
Tamp= 125°C
for 2N 3013 and 2N 3014 0.25| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Veeaty” Base-emitter Ic=10mA  1g=1mA
saturation voltage for 2N 3014 0.7 08| V
1c=30mA 1g=3mA 0.75 095( V
1c=100mA 1Ig=10 mA 1.2 V
Ic=300mA Ig=30mA
for 2N 3009 and 2N 3013 1.7 V
hee* DC current gain Ic=10mA V=04V
for 2N 3014 25 -

le=100mA Vee= 0.5V
for 2N 3009 and 2N 3013 25 -
Ic=100mA Vee=1V
for 2N 3014 25 ~
|c=300 mA VCE:1V
for 2N 3009 and 2N 3013 15 -
'c: 30 mA VCE= 0.4v
Tome= -55°C

for 2N 3013 and 2N 3014 12 -

fr Transition frequency Ic=30mA  Vcee=10V
f =100 MHz 350 MHz
Cego Emitter-base 1c=0 Vegg= 0.5V
capacitance f=1MHz 8| pF
Ccso Collector-base lg=0 Veg=5V
capacitance f=1MHz 5| pF
ts Storage time Ic=10mA Vee= 10V
|Bl=_'B2= 10 mA 18| ns
ton Turn-on time 1c=30mA V=2V
'Bl =3 mA
for 2N 3014 16| ns
1c=300mA V=15V
lg1=30 mA
for 2N 3009 and 2N 3013 15| ns
Lot Turn-off time 1c=30mA V=2V
IBlz _|B2= 3 mA
for 2N 3014 25| ns

1c=300mA V=15V
lg1= -lgo= 30 mA
for 2N 3009 and 2N 3013 25| ns

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

Veeo Collector-base voltage (I = 0) 140 \%
CEO Collector-emitter voltage (Ig = 0) 80 \%
Veso Emitter-base voltage (I = 0) 7 \Y
le Collector current 1 A
Piot Total power dissipation at Tamp < 25°C 0.8 w
at Teae < 25°C 5 w

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

Rth j-case  Thermal resistance junction-case max 35 °C/w
Rih jamb  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,.,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
leso Collector cutoff Veg= 90V 10| nA
current (g =0) Veg= 90V Tamp= 150°C 10| MA
lego Emitter cutoff Veg= bV 10| nA
current (Ic =0)
Vgriceo Collector-base lc =100 uA 140 \%
breakdown voltage
“E =0)
VCEO (sus)*ColleCtOr"emitter IC = 10 mA 80 \%)
sustaining voltage
“B =0)
V(BR)EBO Emitter-base |E =100 uA 7 \%
breakdown voltage
(lc=0
Vceay” Collector-emitter le =160 mA Ig =15mA 0.2 V
saturation voltage Ic =500 mA Ig =50 mA 05| V
Ve aty. Base-emitter Ic =150 mA |g =15mA 11| V
saturation voltage
hee* DC current gain lc =0.1mA V=10V
for 2N 3019 (50 -
for 2N 3020 {30 100 —
lce =10mA V=10V
for 2N 3019 |90 -
for 2N 3020 |40 120| —
lce =150 mA Vcg= 10V
for 2N 3019 |[100 300 —
for 2N 3020 |40 120| —
lc =500mA V=10V
for 2N 3019 |50 -
for 2N 3020 |30 100 —
lc = 1A Vcee= 10V 15 —
Ilc =150 mA Vg= 10V
Tamp= -55°C
for 2N 3019 |40 -
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N300

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current le =1TmA Vce=5V
gain f=1kHz
for 2N 3019 (80 400| —
for 2N 3020 |30 200| —
fr Transition frequency le =50mA V=10V
f =20 MHz
for 2N 3019 100 MHz
for 2N 3020 80 MHz
Cesgo Emitter-base lc =0 Vegg= 0.5V
capacitance f=1MHz 60| pF
C Collector-base le=0 Veg= 10V
ceo capacitance f=1MHz 12 pF
NF Noise figure lce =100 MA V=10V
(for 2N 3019 only) f=1kHz Rg=1ka 4| dB
"bp'Cpe  Feedback time Ilc =10mA  Vce=10V
constant f=4 MHz 400 | ps

* Pulsed: pulse duration = 300 us, 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

Veso
Vceo
Veso
le

Ptot
Tsa, Tj

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

Collector current

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

60

40-

5

700

5

-65 to 200

><<<

m,

=

°C

MECHANICAL DATA
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THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 35 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcex Collector cutoff current| Vg = 60V 250| nA
(Vge=-1.5V)
IgEX Base cutoff current Vee= 60V 250( nA
(Vge=-1.5V)
V(BR)CBO Collector-base
breakdown voltage lc =100 uA 60 \
(Ilg =0)
V(gr)ceo Collector-emitter
breakdown voltage lc =100 uA 40 \Y
Vcersus) - Collector-emitter
sustaining voltage lc =10 mA 50 Vv
(Rge < 1022)
V(gRrjeso Emitter-base
breakdown voltage lg =100 uA 5 Vv
“c =0)
Vceay  Collector-emitter
saturation voltage lc =150 mA |g =15 mA 1.4
Vge Base-emitter voltage lc =150 mMA Vcg= 25V 1.7
Vge(saty Base-emitter
=29 saturation voltage lc =150 mA Ig =15mA 1.7 V
hee* DC current gain lc =150 mA V=25V |25 -
le =150 mA Vce=10V 50 250 —
fr Transition frequency [lc =50 mA  Vep= 10V
f =20 MHz 100 MHz
Cego Emitter-base
capacitance Ic=0 Veg= 0.5V
f=1MHz 80| pF
Ccero Collector-base
capacitance lg = Veg= 10V
f=1MHz 15| pF

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

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

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

ABSOLUTE MAXIMUM RATINGS 2N 3109 | 2N 3107
2N 3110 | 2N 3108
Veeo Collector-base voltage (g = 0) 80V 100V
Vceo Collector-emitter voltage (Ig = 0) 4oV ' _eo0v.
EBO Emitter-base voltage (Ic = 0) 7V
le Collector current TA
Piot Total power dissipation at T, < 25 °C 0.8W
at Tease <25°C 5w
Tetg T Storage and junction temperature -65 to 200°C
MECHANICAL DATA Dimensions in mm
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; i,gzu 3103 Pt

THERMAL DATA

Rih jcase  Thermal resistance junction-case max 35 °C/W
Rth j-amp  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff V= 60V Tamp= 150°C 10f MA
current (Ig = 0)
lces Collector cutoff V=60V 10| nA
current (Vgg= 0)
leBo Emitter cutoff current | Vgg= 5V 10| nA
(Ic =0)
V(BR)CBO Collector-base |C =100 HA
breakdown voltage for 2N 3109 and 2N 3110 80 \
(te =0) for 2N 3107 and 2N 3108 100 \%
VcEo gsus) - Collector-emitter lc = 10 mA
sustaining voltage for 2N 3109 and 2N 3110 40 Vv
(lg =0) for 2N 3107 and 2N 3108 60 \
V(BR)EBO Emitter-base E~ 100 IJ.A 7
breakdown voltage
(le =0)
Veeay  Collector-emitter lc =150mA Ig = 15mA 0.25| V
saturation voltage le =1A lg =100 mA 1V
Vge(saty. Base-emitter Ilc=150mA Ig= 15mA 1.1 V
saturation voltage lc =1A lg =100 mA 2|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

Min. Typ. Max.

Unit

*
hee

DC current gain

for 2N 3107 and 2N 3109
Ic 150 mA VCE: 1v
lc =0.1TmA V=10V
lc =500 mA V=10V
lc =160 mA Vce= 10V
Tamp= -55°C

for 2N 3108 and 2N 3110
lc =150 mA V=1V

le =0.1TmA V=10V
le =500 mA Vcee= 10V
lc =150 mA V=10V
Tamp= -55°C

100
35
40

30
40
20
25

15

300

120

fr

Transition frequency

lc =50mA Vcg=10V
=20 MHz

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

70
60

MHz
MHz

CEBO

Emitter-base
capacitance

lc=0 Vegg= 0.5V
f=1MHz

80

pF

CCBO

Collector-base
capacitance

le=0 Veg= 10V

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

20
25

pF

NF

Noise figure

lc =30MA Vee=10V
f=1kHz Ry = 1ke

dB

tOﬂ

Turn-on time

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

200

ns

Totf

Turn-off time

lc =150 mA Vo= 20V
IBl-" _IBZ 7.5 mA

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

1000
600

ns
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

Veso Collector-base voltage (Ig= 0) -50 Y
Vceo Collector-emitter voltage (Ig= 0) -40 \Y
Vego Emitter-base voltage (1= 0) -5 \
le Collector current -200 mA
Piot Total power dissipation at T mp < 25°C 0.36 w

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

MECHANICAL DATA Dimensions in mm

" (sim. 10 TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
th j-amb  Thermal resistance junction-ambient max 487 °C/W
ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcex Collector cutoff Vcg= -40V -20| nA
current (Vgg=3V)
lgex Base cutoff current Vee=-40V -50 | nA
(VBEZ 3\/)
VRryceo Collector-base lc =-10uA -50 \
breakdown voltage
“E =0)
VcEo (sus) - Collector-emitter lc =-10mA -40 \Y
sustaining voltage
(lg=0
V(BR)EBO Emitter-base 'E =-10 A -5 \%
breakdown voltage
“c= 0)
Vet Collector-emitter lc =-10mA g =-1mA 0.25| V
a0 saturation voltage lce =-50mA Ig=-5mA 05| V
Ve gaty” Base-emitter Ilc =-10mA lg=-1mA |[0.6 09| V
BEG saturation voltage |2 =-60 mA Iz =-5mA 1.21 V
hee ™ DC current gain for 2N 3250
lc =-0.1mA Vee=-1V 40 -
lc=-TmA Vg=-1V 45 -
le =-10mA Vge=-1V 50 150 —
lc =-50mA Vce=-1V 15 -
for 2N 3251
'C =-0.1TmA VCE: -1V 80 -
le=-1mA Vce=-1V |90 -
le =-10mA Vge=-1V 100 300
lc =-50mA Vg=-1V 30 -
hse Small signal current lc=-1TmA Vce=-10V
gain f=1kHz  for2N 3250 |50 200 —
for 2N 3251|100 400| —
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ELECTRICAL CHARACTERISTICS (continued)

constant

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency le=-10mA  Vee=-20V
f =100 MHz
for 2N 3250 (250 MHz
for 2N 3251 (300 MHz
Ceso Emitter-base 1c=0 Vegg=-1V
capacitance f=1MHz 8| pF
Cceo Collector-base lg= Veg=-10V
capacitance f=1MHz 6| pF
NF Noise figure Ic=-100 MA  Vceg=-bV
f =100 Hz Rg=1ka 6| dB
hie Input impedance le=-1mA Vee=-10V
f=1kHz
for 2N 3250 |1 6| ko
for 2N 3251 |2 12| ko
hre Reverse voltage ratio le=-1TmA Vee=-10V
f=1kHz
for 2N 3250 10x104 —
for 2N 3251 20x104 —
hoe Output admittance le=-1TmA Vee=-10V
f=1kHz
for 2N 3250 |4 40| umS
for 2N 3251 |10 60| uS
ty Delay time lc=10mA Vee=3V
Ig1=1mA 35| ns
t, Rise time Ic=10mA Vee=3V
lg;=1mA 35| ns
s Storage time lc=10mA Vee=3V
lg;=-1g,=1mA
for 2N 3250 175| ns
for 2N 3252 200| ns
t Fall time lc=10mA Vee=3V
lg1=-lg,= 1 mA 50( ns
o' Coe Feedback time lc=-10mA  Vce=-20V 250 ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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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 54158S.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 300 \
Veeo Collector-emitter voltage (Ig = 0) 250 \"
VEgo Emitter-base voltage (I =0) 7 \
I Collector current 1 A
Piot Total power dissipation at T,,,< 25°C 1 W

Tease < 25°C 10 W
Tetg Storage temperature -65t0200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

6/77
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THERMAL DATA

Rinjcase 1 hermal resistance junction-case max 17.5 °C/W
Rinjamp ~ Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit

leeo Collector cutoff Veg= 250V 20 | pA
current (I =0)

lceo Collector cutoff Vee= 200V 50 | pA
current (I=0)

lego Emitter cutoff Vgg= 6V 20 | pA
current (I;=0)

Veeo sus)” Collector-emitter Ic = 50mA 250 \'
sustaining voltage
(|B=0)

Vee@ay®  Collector-emitter lc =50mA Iz = 4mA 05| V
saturation voltage

Ve caty” Base-emitter Ilc =50mA Iz = 4mA 131V
saturation voltage

hee* DC current gain lc = 20mA V= 10V {40 160 | —

fy Transition frequency | I = 10mA V= 10V |15 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

287




Ics
(A)®
B
2
Ic MAX PULSE OPERATION#*
1
‘ N \<—}100us H
¢ \
“ \
DC_OPERATION
2 | H \ \Ims \
#FOR SINGLE NON \
REPETITIVE PULSE \
10" \
. N
€ A Y
‘ AN
2 \\
10?2

Safe operating areas

G-2671

4

6 8
VegW)

Collector-emitter saturation voltage

5-267
VCE(sat) i
Il
v)
hge=10
04
L/
/]
W
—T1
0
107 107 0" 1c(A)

heE

50

(A)

0.5

DC current gain

G-2674
Veg=10Vv
1] N
\
B>
L~
10 102 0" Ic(a)
Base-emitter saturation voltage
~2673
i
|
heg=10) /
/
/
/

05

Vag(sat) (V)




Transition frequency Collector-base capacitance

-2678 G-2677
fr CcBo
(MHz) (pF)
60 \\
Veg=1ov
100 ce \
40
1g=0
T
A
\
\
50 - N \
A 20 \\
\\
q |
™
\\
0 2 - ‘0 2 4 68 2 4 68 2 4 68 2 4 68
10 107 Ic(a) 100 1 0 0 Vg W)
-i
Saturated switching characteristics Power rating chart
. G-2675 G-2676
(’:S) Ptot
w)
hgg=10
Veg=20V
tp=10us 12
10
ts A ‘
[ ~N .
1 — 8
i r
N
™~ 6 \\
T 4 N
r——ton AN
—— t¢ 2
.
N
2 4 6 8
10" Ic(a) 0 50 100 150 TeagelC)
289




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

Veeo Collector-base voltage (1= 0) 140 \
Vceo Collector-emitter voltage (lg= 0) 80 \Y
Vego Emitter-base voltage (1= 0) 7 \"
le Collector current 1 A
Piot Total power dissipation at T, < 25 °C 0.5 w

atTeae S 25°C 1.8 w

at Tease < 100°C 1 w
Tstg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 97 °C/W
th jamb  Thermal resistance junction-ambient max 350 °C/W
ELECTRICAL CHARACTERISTICS (T.mp= 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff V= 90V 10| nA
current (lg=0) Veg= 90V Tamp= 150°C 10| MA
leso Emitter cutoff Veg= 5V 10| nA
current (Io=0)
V(BR)CBO Collector-base 'C: 100 ’J.A 140 \Y
breakdown voltage
(Ie=0)
Vceosus) Collector-emitter Ic= 10mA 80 \Y
sustaining voltage
“B: 0)
Ver)eso Emitter-base le= 100 uA 7 \Y
breakdown voltage
(1c=0)
Vcet Collector-emitter Ic=150mA Ig=15mA 02| Vv
saturation voltage Ic=500mA Ig=50mA 0.5 V
VBE(sat)* Base-emitter IC= 150 mA |B= 156 mA 1.1 \%
saturation voltage
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee ™ DC current gain for 2N 3700
Ic=0.1mA V=10V 50 -
Ic=10mA  Ve=10V 90 -
Ic=150mA Vee= 10V 100 300 —
Ic=500mA V=10V 50 -
le=1A Vee= 10V 15 -
Ic=150 mA  Ve= 10V
Tamp= -55°C 40 -
for 2N 3701
Ic=0.1mA V=10V 30 100 —
lc=150 mA  Veg= 10V 40 120 —
Ic=500 mA Ve=10V 30 100{ —
lc= 1A VCE= 10V 15 -
hte Small signal current lc=1mA Vce=5V
gain f=1kHz
for 2N 3700 (80 400 —
for 2N 3701 |30 200 —
fr Transition frequency Ic=60mA V=10V
f=20 MHz
for 2N 3700 |100 200 |MHz
for 2N 3701 (80 200 {MHz
Ceso Emitter-base 1c=0 Veg= 0.5V
capacitance f=1MHz 60| pF
CCBO Collector-base |E= 0 VCB: 10V
capacitance f=1MHz 12| pF
ob'Cre Feedback time Ic=10mA V=10V
constant f=4 MHz 25 400} ps

* Pulsed: pulse duration = 300 us, 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
f+ (300 MHz) and tight control on storage time.

ABSOLUTE MAXIMUM RATINGS

\
Veeo Collector-base voltage (Ig = 0) 80 \ 1
VcEs Collector-emitter voltage (Vgg= 0) 80 \ |
Vceo Collector-emitter voltage (Ig= 0) 50 \ \}
Veso Emitter-base voltage (o= 0) 6 \ |
e Collector current 1 A |
Piot Total power dissipation at Tymp < 25 °C 0.8 w ‘
at Teaee <25°C 3.5 W
Tatg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 3/73 293 7/76




THERMAL DATA

Rinjcase  Thermal resistance junction-case max 50 °C/W
Rih j-amp Thermal resistance junction-ambient max 220 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg= 60V 1.7] MA
current (lg=0) V= 60V Tamp= 100°C 120( uA
V(sriyceo Collector-base
breakdown voltage Ic= 10 LA 80 \
(Ig=10)
Vgr)ces Collector-emitter
breakdown voltage lc=10 LA 80 \Y
(VBE= 0)
Vceosus) * Collector-emitter
sustaining voltage lc=10 mA 50 \%
(IB: 0)
Ver)eso Emitter-base
breakdown voltage le= 10 MA 6 \"
“c: 0)
Vcegay*  Collector-emitter lc=10mA Ig=1mA 0.19 0.25| V
saturation voltage Ic=100mA 1z=10mA 0.21 0.26] V
1c=300mA Ig=30mA 031 04| V
Ic=500mA Ig=50mA 04 052| V
1c=800mA [g=80mA 05 08| V
Ic=1000mA Ig= 100 mA 0.6 095 V
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ELECTRICAL CHARACTERISTICS (continued)

¥t
1§
!
B
4
i

t
Parameter Test conditions Min. Typ. Max.| Unit ’
I
ViEe@aty* Base-emitter Ic=10mA  Ig=1mA 0.64 0.76] V i
saturation voltage Ic=100mA Ig=10mA 0.75 0.86| V !
1c=300mA Ig=30mA 089 1.1 V
Ic=500 mA Ig=50mA |[0.8 1.1 V
Ic=800mA Ig=80mA 1.0 15| V
lc=1000mA |g= 100 mA 1.1 1.7 V
heg* DC current gain Ic=10mA V=1V 30 60 -
Ic=100mA V=1V 60 90 150| -
1c=300mA V=1V 40 60 -
Ic=1000mA V=5V 25 65 -
1c=800mA V=2V 20 40 -
*Pulsed: pulse duration = 300 us; duty cycle = 1%
DC current gain Collector-emitter saturation voltage
" G-3151 G- 3152
FE ‘ce(sat)
1] il
Veg= 5V lc=10lg
160 08
Tamps= 100°C
A N -
120 _,// N 06 ‘
P /z:.c 'l ,i
B N it
80 | o anll ™ 04 i l;
aF'/ \ / / i‘
P -55°C 171 — Tamb=’25‘? 7,
T S |
1] -55°C i
yeul R/ L 1] |
1 10 102 1¢ (mA) 1 10 102 Ic (mA) 3
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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 wA to 50 mA. i‘

ABSOLUTE MAXIMUM RATINGS

|

2N 3962 |

2N 3964 ‘ 2N 3965 |

|

Veso Collector-base voltage (Ig= 0) -45V ' -60 V \
CEO Collector-emitter voltage (Ig= 0) 45V <60 V !
Veso Emitter-base voltage (1= 0) 6V !
Ic Collector current -200 mA ]
Piot Total power dissipation at Ty, < 25°C 0.36 W ;
at Teaee <25°C 1.2wW |

Teg, Tj Storage and junction temperature -65 to 200 °C !
\

I

MECHANICAL DATA
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146  °C/W
th amb  1hermal resistance junction-ambient max 487  °C/W
ELECTRICAL CHARACTERISTICS (T.m,= 25°C unless otherwise specified)
Parameter ~ Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for 2N 3964
current (Vgg= 0) VCE— -40V -10| nA
Vee=-40V T mp= 150°C -10] MA
for 2N 3962 and 2N 3965
Vcee=-50V -10| nA
VCE— -50V T mp= 150°C -10| MA
lego Emitter cutoff Vegg= -4V -10] nA
current {Ic=0)
V(BR)CBO Collector-base |C= ~-10 lJ.A
breakdown voltage for 2N 3964 -45 \
(le= for 2N 3962 and 2N 3965 -60 \
Vr)ces Collector-emitter lc=-10 uA
breakdown voltage for 2N 3964 -45 \%
(Vge=10) for 2N 3962 and 2N 3965 -60 \Y
Vceosus - Collector-emitter lc=-bmA
fua sustammg voltage fgr 2N 3964 -45 \
(lg = for 2N 3962 and 2N 3965 -60 v
Ver)eso Emitter-base le=-10 uA -6 \Y
breakdown voltage
(Ic=0)
Vce@ay  Collector-emitter lc=-10mA Ig=-0.5mA -0.25| V
saturation voltage lc=-60mA Ig=-5mA -04} V
Vee(aty Base-emitter lc=-10mA |Ig=-0.5mA -09| V
saturation voltage lc=-60mA Ig=-5mA -095| V
hee DC current gain for 2N 3962
c=-1MA Vee= -5V 60 -
[1lc=-10uA  Vcg=-5V 100 300 —
lc—-100uA Vee= -5V 100 -
le=-1TmA  Vcg=-5V 100 450 —
IC= -10mA  Vee=-5bV 100 -
|c= ~50 mA VCE: -5V 90 -
!|§=-10 MA  Veg=-5V
amb— —95°C 40 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 3962
lc=-50mA Vcg=-5V
Tamp= -55°C 45 -
lc=-1mA Vce= -5V
Tamp= 100°C 600 —
for 2N 3964 and 2N 3965
le=-1uMA Vee= -5V 180 -
lc=-10MA  Vg=-5V 250 500 —
lc=-100uA Vceg=-5V 250 -
lc=-1mA Vee= -5V 250 600| —
lc=-10mA Vcg=-5V 200 -
IC— -50 mA VCE_ -5V 180 -
Ic=-10UA  Vceg=-5V
Tamp= -55°C- 100 -
Ic=-60mA Vce=-5V
"Il'amb— -55°C 90 -
C= -1 mA VCE_ -5V
Tamp= 100°C 800 —
hte Small signal current lc=-1mA Vee=-5V
current gain f=1kHz
for 2N 3962 100 550 —
for 2N 3964 and 2N 3965 250 700| —
f+ Transition frequency lc=-06mA Vcg=-5V
f= 20 MHz
for 2N 3962 40 160 |MHz
for 2N 3964 and 2N 3965 50 160 [MHz
CEBO Emitter-base I =0 VEBZ "0.5\/
capacitance =1 MHz 15| pF
CcBo Collector-base lg=0" Veg=-5V
capacitance f=1 MHz 6| pF
NF Noise figure 1c=-20 A  Vceeg=-5V
Ry= 10 ko
for 2N 3962
=10 to 10 000 Hz 3| dB
= 100 Hz B=15Hz 10| dB
=1 kHz B= 150 Hz 3| dB
f=10 kHz B= 1.5 kHz 3| dB
for 2N 3964 and 2N 3965
=10to 10 000 Hz 2| dB
f=10 Hz B=2 Hz 8| dB
f= 100 Hz B= 15 Hz 4] dB
f=1kHz B= 150 Hz 2| dB
f= 10 kHz B=1.5 kHz 2| dB
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ELECTRICAL CHARACTERISTICS (continued)

Test conditions

Parameter Min. Typ. Max.| Unit
hie Input impedance le=-1mA Vee=-bV
f=1kHz
for 2N 3962 2.5 17| ka
for 2N 3964 and 2N 3965 6 20| ko
hye Reverse voltage ratio le=-1TmA Vee= -5V
=1 kHz 10x104| —
hoe Output admittance le=-1mA Vee= -5V
f=1 kHz
for 2N 3962 5 40| uS
for 2N 3964 and 2N 3965 5 50| uS

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

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

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

ABSOLUTE MAXIMUM RATINGS 2N 4030 | 2N 4031

2N 4032 ’ 2N 4033
Veeo Collector-base voltage (lg = 0) -60V ’ -80V
Vceo Collector-emitter voltage (Ig = 0) -60 V -80V
Vego Emitter-base voltage (I = 0) -5V
le Collector current -TA
Piot Total power dissipation at Tymp <~ 25°C 0.8wW

at Tege < 25°C 4 W

T T; Storage and junction temperature -65 t0 200 °C

MECHANICAL DATA Dimensions in mm

(sim. 0 TO-39)
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 44 °C/W
Rth j-amp  Thermal resistance junction-ambient max 218 °C/W
ELECTRICAL CHARACTERISTICS (T b= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff for 2N 4030 and 2N 4032
current (Ig=10) VCB— -50V -50| nA
Veg=-50V  Tomp= 150°C -50] MA
for 2N 4031 and 2N 4033
V= -60V -50| nA
Veg=-60V  Tamp= 150°C -50| MA
Vsryceo Collector-base lc=-10 uA
breakdown voltage for 2N 4030 and 2N 4032 -60 \%
(le=0) for 2N 4031 and 2N 4033 -80 \"
Vceo sus) * Collector-emitter lc=-10mA
sustaining voltage for 2N 4030 and 2N 4032 -60 \%
(Ig=0) for 2N 4031 and 2N 4033 -80 \Y
V(griego Emitter-base lge=-10 uA -5 \Y
breakdown voltage
(lc=0)
Vcegat)®  Collector-emitter lc=-150 mA Ig=-15mA -0.15| V
saturation voltage lc=-500 mA Ig=-50 mA -0.b| V
le=-1A Ig=-100 mA
for 2N 4030 and 2N 4032 -1l Vv
Vgegat)®  Base-emitter le=-150 mA Ig=-15mA -09( V
saturation voltage Ic=-5600 mA 1g=-50 mA =111V
le=-1A lg=-100 mA
for 2N 4030 and 2N 4032 -1.2| Vv
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg DC current gain lc =-100 uA V= -5V
for 2N 4030 and 2N 4031 30 —
for 2N 4032 and 2N 4033 75 -
Ilc =-100 mA V= -5V
for 2N 4030 and 2N 4031 40 120 —
for 2N 4032 and 2N 4033 100 300 —
lc =-500 mA Vcg= -5V
for 2N 4030 and 2N 4031 |25 -
for 2N 4032 and 2N 4033 70 —
le =-1A Veg=-5V
for2N 4030 |15 -
for2N 4031 |10 -
for 2N 4032 |40 -
for 2N 4033 |25 -
lc =-100 mA Vee=-5V
Tambz -65°C
for 2N 4030 and 2N 4031 15 -
for 2N 4032 and 2N 4033 40
fr Transition frequency lc =-60mA  Ve=-10V
f =100 MHz
for 2N 4030 and 2N 4031 100 400 | MHz
for 2N 4032 and 2N 4033 150 500 | MHz
Ceso Emitter-base lc=0 Veg=-0.5V
capacitance f=1MHz 110| pF
Cceo Collector-base lg =0 Veg=-10V
capacitance f=1 MHz 20| pF
tg Storage time lc =-500 mA V= -30V
lg1=-lgz=-50 mA 350| ns
¢ Fall time lc =-500 mA Vcc=-30V
lg1= -1g2= -50 mA 50| ns
ton Turn-on time lc =-500 mA V¢e=-30V
IB:l:_IBZ: -50 mA 100 ns

* Pulsed: pulse duration = 300 us, 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

Vo Collector-base voltage (lg = 0) -40 \
Vceo Collector-emitter voltage (Ig= 0) -40 \%
Vego Emitter-base voltage (1= 0) -5 \%
le Collector current -100  mA
Piot Total power dissipation at T,mp < 25°C 0.36 w

at Teae < 25°C 1 W
Tog, Tj Storage and junction temperature -65 to 200 °C

Dimensions in mm

MECHANICAL DATA
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2N 4034
2N 4035

THERMAL DATA

Rin j-case  Thermal resistance junction-case max 175 °C/W
Rinh jamb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff Vee=-30V -15 nA
current (Vgg=0) Vee=-30V  T,mp= 125°C -15] MA
V(gr)ceo Collector-base lc=-10 uA -40 \
breakdown voltage
(lg=
V(er)ces Collector-emitter lc=-10 A -40 \Y
breakdown voltage
(Vge=0
Vceo sus) - Collector-emitter lc=-10mA -40 \
sustaining voltage
(lg=
V(BR)EBO Emitter-base 'E— -10 ﬂA -5 \
reakdown voltage
(Ic=0)
Vce@ay  Collector-emitter lc=-1mA lg=-0.1 mA -0.13| V
saturation voltage *1le=-10mA Ig=-1TmA -0.14| V
*1lc=-b0mA |g=-5mA -0.3] V
Veegaty Base-emitter lc=-1mA lg=-0.1 mA -0.75| V
saturation voltage *c=-10mA Ig=-TmA |-0.7 09, Vv
*|1c=-b0mA |Ig=-5mA -1.1| VvV
hee DC current gain for 2N 4034
le=-10MA  Vcee=-1V 20 -
lc=-100 MA Vie=-1V 50 -
lc=-1mA  Vce=-1V 60 -
*1c=-10mA Vce=-1V 70 200 —
*|1g=-50mA Vig=-1V |15 -
*[1e=-10mA Vce=-1V
Tamp= -55°C 30 -
for 2N 4035
le=-10MA  Vee=-1V 70 -
Ic— -100 MA Veg=-1V 140 -
le=-1mA  Vee=-1V 150 -
«|Ig=-10mA Veg=-1V  |150 300( —
* |c= -50 mA VCEZ -1V 30 -
* 'c:”1omA VCE=_1V
Tamp= -55°C 70 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current le=-1TmA  Vcee=-10V
gain f=1kHz
for 2N 4034 50 300 —
for 2N 4035 |150 450 —
fr Transition frequency lc=-10mA Vceg=-20V
f =100 MHz
for 2N 4034 {400 MHz
for 2N 4035 (450 MHz
Cego Emitter-base le= Veg=-0.5V
capacitance f=1MHz 55| pF
Cceo Collector-base le= Veg=-10V
capacitance f=1MHz 3.5 | pF
NF Noise figure lc=-1TmA  Vcg=-5V
f=100 MHz Ry = 1000 6| dB
ton Turn-on time lc=-50 mA  Vce=-30V
lg;= -5 mA 40| ns
tofr Turn-off time Ic=-50mA V= -30V
lg1=-1g2=-5mA 150 | ns
hie Input impedance lc=-1mA Veep=-10V
f=1kHz
for 2N 4034 |1 8| ka
for 2N 4035 |4 12 | ka
hre Reverse voltage ratio lc=-1TmA  Vge=-10V
f=1kHz
for 2N 4034 3x104| —
for 2N 4035 4x10°4| —
hoe Output admittance le=-1TmA Vee=-10V
f=1kHz
for 2N 4034 |2 24 | uS
for 2N 4035 |8 40 | uS
op'Chlc Feedback time constant|lc=-10mA Vg=-20V
f =80 MHz 40| ps

* Pulsed: pulse duration = 300 us, duty eycle= 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 amnlifier.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig= 0)

Vcex Collector-emitter voltage (Vgg= 1.5V)
Vcer Collector-emitter voltage (Rgg < 200%2)
Vceo Collector-emitter voltage (lg= 0)

Vego Emitter-base voltage (I = 0)

le Collector current

Ig Base current

Piot Total power dissipation at Tyyp < 25°C

at Tegee <~ 25°C
Totg, Tj Storage and junction temperature

-1

-0.5

1

7

-65 to 200

OS=Srr<<<<<

O

MECHANICAL DATA
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 25 °C/W
th amb 1 hermal resistance junction-ambient max 176  °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit

lego Collector cutoff Veg=-60V -20( nA
current (Ig=0)

lceo Collector cutoff Vee=-30V -0.5| uA
current (Ig= 0)

lego Emitter cutoff Vegg= -5V -20| nA
current (Ic=0) :

V(sRr)ceo Collector-base lc=-100 A -90 \Y
breakdown voltage
(IE: 0)

Vcex sus) - Collector-emitter Ic=-10 mA -85 \%
sustaining voltage
(Vge= 1.5V)

VCER(sus)*Collector-emitter IC= -10 mA -85 \%)
sustaining voltage
(Rge= 2005

Vceo sus - Collector-emitter Ic=-10 mA -65 \%
sustaining voltage
(Ig=0

V(erjeso Emitter-base lg=-100 uA -7 \
breakdown voltage
(Ic=0)

Vcegay  Collector-emitter lc=-150 mA Ig=-15mA -0.65| V
saturation voltage

Vge* Base-emitter voltage 1c=-150 mA Vg=-10V 1.1V
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2N 4036

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain lc=-0.1mA Ve=-10V |20 -
Ic=-150mA Vce=-10V (40 140| -
lc=-500mA Vce=-10V |20 -
fr Transition frequency lc=-50mA  Vce=-10V
f=20 MHz 60 MHz
Cego Emitter-base 1c=0 Vegg=-0.5V
capacitance f=1MHz 90| pF
Cceo Collector-base lg= Veg=-10V
capacitance f=1MHz 30| pF
ton Turn-on time lc=-150 mA Vc=-30V
lg1=-15mA 110 ns
totf Turn-off time lc=-150 mA Vc=-30V
Ig1=-lg2=-16mA 700 ns

* Pulsed: pulse duration = 300 us, 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 2N 5320 | 2N 5321
Vego  Collector-base voltage (Ig = 0) 100 V 75V
Vcev  Collector-emitter voltage (Vgg = -1.5V) 100 vV 75V
Veeo  Collector-emitter voltage (lg = 0) 75V 50 V
Vego  Emitter-base voltage (I = 0) _6v_ | 5V
Ic Collector current ' 2A
Ig Base current TA
Piot Total power dissipation at Tyyp < 25°C 1w

at Tege < 25°C 10w
Tsq. T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 175 °C/W
Rih j-amp  Thermal resistance junction-ambient max 1756 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for 2N 5320
current (lg = 0) Veg = 80V 0.5| uA
for 2N 5321
VCB =60V 5 ,JA
lego Emitter cutoff current | for 2N 5320
(le =0) Vgg =5V 0.1} pA
for 2N 5321
Veg =4V 0.5| uA
Vgr)cev Collector-emitter lc =0.1mA
breakdown voltage for 2N 5320 100 \
(Vge=-1.5V) for 2N 5321 75 \
Veeo (sus)® Collector-emitter Ilc =10 mA
sustaining voltage for 2N 5320 75 \
(lg =0) for 2N 5321 50 \Y
V(BR)EBO Emitter-base ’E =0.1mA
breakdown voltage for2N 5320 |6 \%
(lc =0) for 2N 5321 5 Vv
Vce(say *  Collector-emitter Ilc =500 mA Ig =50 mA
saturation voltage for 2N 5320 05| V
for 2N 5321 08| V
Vg * Base-emitter voltage lc =500 mA Ve =4V
for 2N 5320 1.1l V
for 2N 5321 14| V
hee”® DC current gain for 2N 5320
lc =600 mA Vgg =4V 30 130| —
Ic=1A Veg =2V 10 -
for 2N 5321
lc =500 mA Vg =4V 40 250| —
fr Transition frequency |l =50 mA  Vcg =4V 50 MHz
ton Turn-on time lc =500 mA Ve =30V
lg; =50 mA 80 | ns
totf Turn-off time lc =500 mA Ve =30V
lg; = -lgz =50 mA 800| ns

* Pulsed: pulse duration = 300 us, 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 2N 5322 | 2N 5323
Vego  Collector=base voltage (Ig = 0) -100 vV -75V
Veevy  Collector-emitter voltage (Vgg = 1.5V) -100 V -75V
Veceo  Collector-emitter voltage (Ig = 0) -75V -50 V
Vego  Emitter-base voltage (I¢c = 0) 6V __ | 5BV
Ic Collector current -2A
g Base current -1A
Piot Total power dissipation at Tymp < 25°C 1W

at Tease < 25°C 10W
Tsg, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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2N 5322/BSS17
2N 5323/BSS18

THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

17.5
175

°C/M
°C/M

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

Parameter Test conditions Min. Typ. Max.| Unit
lcgso Collector cutoff for 2N 5322
current (Ig = 0) Veg = -80V -05| A
for 2N 5323
Veg = -60V -5| uA
lego Emitter cutoff current |for 2N 5322
(lc =0) Vgg = -5V -0.1| MA
for 2N 5323
Veg = -4V -0.5| MA
Vigr)cev Collector-emitter lc =-0.1TmA
breakdown voltage for 2N 5322 |-100 Y
(Vgg = 1.5V) for 2N 5323 |(-75 \Y%
Vceo(sus)© Collector-emitter lc =-10 mA
sustaining voltage for 2N 56322 |-75 \%
(lg =0) for 2N 5323 |-50 \Y
Vigr)eso Emitter-base lg =-0.1mA
breakdown voltage for 2N 5322 |-6 Y,
(1c=0) for 2N 5323 |-5 Vv
Vcesaty®  Collector-emitter lc =-500mA Ig =-50 mA
saturation voltage for 2N 5322 -0.7| Vv
for 2N 5323 -1.2| V
Ve * Base-emitter voltage lc =-500 mA Vg = -4V
for 2N 5322 -1.1| VvV
for 2N 5323 14| V
heg ™ DC current gain for 2N 5322
lc =-500mA Vge =-4V |30 130 —
le =-1A Vee =-2V |10 —
for 2N 5323
lc =-500mA Vgeg =-4V (40 250 | —
fr Transition frequency |l =-50mA Ve =-4V |50 MHz
ton Turn-on time lc =-500 mA Ve =-30V
Ig; =-50 mA 100| ns
tofs Turn-off time lc =-500 mA Ve =-30V
Ig; = -lga = -50 mA 1000| ns

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

HIGH-VOLTAGE AMPLIFIER

The 2N 54158S is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case, intend-
ed for high voltage switching and linear amplifier applications. The complementary NPN
type is 2N 3440S.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) -200 \"
Vceo Collector-emitter voltage (Ig = 0) -200 \
Vego Emitter-base voltage (Ic = 0) : -4 \
lem Collector peak current -1 A
Piot Total power dissipation at Tamp < 25°C 1 w

at Teaee < 25°C 10 w
Tsg T; Storage and junction temperature ' -55 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Ritn jcase  Thermal resistance junction-case max 17.56 °C/W
th jamb  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T,mp=25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff current |Vcg= -175V -50| nA
“E =0)
lceo Collector cutoff current |Vcg= -150V -50| MA
(lg=0)
lego Emitter cutoff current |Vgg= -4V -20| uA
('c =0)
Vceosus)” Collector-emitter
sustaining voltage lce =-10mA -200 \Y
(||3 =0)
Vcewaty ~ Collector-emitter
saturation voltage lc =-60mA Ig=-5mA 25| V
Vee* Base-emitter voltage  |lc =-50 mA Vcg=-10V 15| V
hee* DC current gain lc =-50mA Vce=-10V |30 150 | —
fr Transition frequency lc =-10mA Vceg=-10V
=5 MHz 15 MHz
Ccgo Collector-base
: capacitance lg = Veg=-10V
f=1MHz 15| pF

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