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PROFESSIONAL SEMICONDUCTOR

INTRODUCTION

This databook contains data sheeils on ihe SGS-ATES range of discrete devices
intended for professional applications, with the exclusion of high power devices
which are listed in a separate databook.

To permit ease of consultation, this book has been divided into three product
sections:

Transistors, Special Assemblies and Other Devices.

The information on each product has been specially presented in order that the
performance of the product can be readily evaluated within any required equipment
design.

OTHER SGS-ATES DATABOOKS

Data sheets on the SGS-ATES range of integrated circuits for professional applica-
tions, discrete devices and integrated circuits for consumer applications, and high
power devices for professional and consumer applications can be found in the
following databooks:

SGS-ATES Professional Semiconductor Databook 2 (Bipoiar digital integrated circuits)
SGS-ATES Professional Semiconductor Databook 3 (M0S, COS/MOS, linear integrated circuits)
SGS-ATES Consumer Semiconductor Databook (integrated circuits, small signal transistors)

SGS-ATES Power Semiconductor Databook (Power transistors)
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ALPHA-NUMERICAL INDEX type section page
BFR 19 t 2
t = transistors BFR 20 t 25
Sections: s = special assemblies BFR 21 t 27
o = other devices BFR 36 t 29
BFR 37 1 33
type section page BFR 38 t 35
BAX 45 s 321 BFR 97 t 39
BAX 46 s 321 BFR 98 t 41
BAX 47 s 321 BFR 99 t 43
BAX 48 s 321 BFS 89 t 47
BAX 49 s 321 BFW 43 1 51
BAX 50 s 321 BFW 44 i 51
BAX 51 s 321 BFW 63 1 55
BAX 52 s 325 BFW 64 t 57
BAX 53 s 325 BFW 68 1 59
BAX 54 s 327 BFW 70 1 61
BAX 55 s 327 BFX 11 s 333
BAX 56 s 329 BFX 15 s 337
BAX 57 s 329 BFX 16 s 341
BAX 58 s 329 BFX 17 1 63
BAX 59 s 329 BFX 18 1 67
BAX 60 s 329 BFX 19 t 71
BAX 61 s 329 BFX 20 t 73
BAX 62 s 329 BFX 21 1 75
BAX 63 s 329 BFX 31 1 77
BAX 64 s 329 BFX 34 t 81
BAX 65 s 329 BFX 36 s 345
BAX 66 s 329 BFX 37 1 85
BAX 67 s 329 BFX 38 1 89
BAX 68 s 329 BFX 39 1 89
BAX 69 s 329 BFX 40 t 89
BAX 70 s 329 BFX 41 t 89
BAX 71 s 329 BFX 48 t 95
BAX 72 s 309 BFX 66 s 349
BAX 73 S 399 BFX 67 s 351
BFX 68 1 97
BCY 58 t 9 BFX 69-69A t 103
BCY 59 t 9 BFX 70 s 353
BFR 10 t 13 BFX 71 s 353
BFR 11 t 15 BFX 72 s 353
BFR 16 t 17 BFX 73 t 111
BFR 17 1 19 BFX 74-74A 1 117
BFR 18 t 21 BFX 79 s 357




type section page type section page
BFX 80 s 359 BSX 27 t 227
BFX 81 s 361 BSX 28 t 231
BFX 90-91 t 125 BSX 29 t 235
BFX 94 t 131 BSX 30 t 239
BFX 94A t 133 BSX 32 t 243
BFX 95 t 131 BSX 33 t 247
BFX 95A t 137 BSX 36 t 251
BFX 96 t 131 BSX 39 t 255
BFX 96A t 133 BSX 87-87A t 259
BFX 97 t 131 BSX 88-88A t 267
BFX 97A t 137 BSX 93 t 277
BFX 99 s 363 BZX 43 o] 381
BFY 50 t 141 BZX 44 o] 381
BFY 51 t 145 BZX 45 o) 381
BFY 52 t 149 2N 914 t 281
BFY 56 t 153 2N 918 t 285
BFY 56A t 157 2N 1613 t 289
BFY 64 1 161 2N1711 1 289
BFY 72 t 165 2N 1893 t 291
BFY 74 1 169 2N 2218 1 293
BFY 75 t 169 2N 2218A t 295
BFY 76 t 171 2N 2219 t 293
BFY 81 s 367 2N 2219A t 295
BFY 82 s 369 2N 2221 { 293
BFY 83 s 371 2N 2221A t 295
BFY 84 s 375 2N 2222 t 293
BSS 15 t 175 2N 2222A t 295
BSS 16 t 179 2N 2369 t 297
BSS 17 t 183 2N 2369A t 301
BSS 18 t 187 2N 2483 t 305
BSS 26 t 191 2N 2484 t 305
BSV 59 t 195 2N 2904-04A t 311
BSV 77 t 199 2N 2905-05A t 311
BSV 82 t 201 2N 2906-06A t 311
BSV 84 t 205 2N 2907-07A t 311
BSV 89 t 209 2N 3725 t 313
BSV 90 t 211 2N 3866 t 39
BSV 91 t 213 2N 4427 t 41
BSV 92 t 215 2N 5320 t 175
BSV 95 t 217 2N 5321 t 179
BSX 12 t 219 2N 5322 t 183
BSX 26 t 223 2N 5323 t 187
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S
NPN i transivors BCY58-59

AF amplitiers

The BCY 58 and BCY 59 are NPN silicon planar epitaxial
transistors designed for use in AF input-stages, driver
stages and low noise input stages. These types are available
in four gain bands (VII - VIII - IX - X).

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

Symbal Characlen‘;_lll_coand Min. | Tye. | Max. | Unit ABSOLUTE MAXIMUM R_ATINGS (6]
test conditions (Tp = 25°C unless otherwise noted)
hgg | DCCurrent Gain * Voltages and Current
hee Small Signat Current Gain * -
NF Narrow Band Nolse Figure * Collector to Emitter (4)
VBEsat | Base Saturatlon Voltage (5)
" | 1c=10mA  15=0.25mA 06 | 07 | o0ss| v BCY 58 Vceo 32V
1¢=100mA Ig=2.5mA 015 [ 09 | 12| V BCY 59 45V
v, Base-Emitter On Volta Collector to Emi
BEo: ge ollector to Emitte
" |ic=2mA  Veg=sv oss [o6s | 07| v BCY 58 d v
1¢=100mA VCE=1V 075 v CES 32v
V(Esat | Collector Saturation Voltage (5) BCY 59 45V
:C::gg‘ﬂl:A :B:g-gs":‘ %'42 %385 M Emitter to Base VEBO 7V
Yol B=2.5m. . R
lgs | Collestor Reverse Crrent (5) DC Collector Current Ic 200 mA
Vep=32V Vgp=0 BCY 58 0.1 10 | na
VCE=45V Vgp=0 BCY 59 ol | 10 | na Temperatures
VCE=32V  VEg=0 To=150°C BCY 58 0.1 10 | pA
VCE=45Y VER=0 T4=150°C BCY 59 01 | 10 | pa Storage Temperature Range  Tgg -55°C to 200°C
IcEX solleflsuzrvkev\c/m E_lgrze\r;l_r 1o0ec Operating Junction Temperature T 200°C
CE B0V TAm100C 0 | s Lead Tempgratu!'e {Soldering,
VCE=45Y Vpg=02V Tp=100°C 10 sec. time limit) TL 260°C
BCY 59 20 | pA
IgBO Emitter Reverse Current
VERSSV  Ic=0 10 | na Power (2 and 3)
LVcEQ | Collector to Emitter Sustaining Voltage Dissipation at 25°C Case
(4and 5)
1e=100ma 15=0 » v Temperature Pp 12w
h :’ﬁ;llg?:l CI?=010 i * v Dissipation at 25°C Ambient
fe . Current Gain
© |icZi0mA Vo=V 1=100 MHz 2 Temperature Pp  036W
CTE Emitter Transition Capacitance
1c=0 = Vgp=0.5V 11 15 | pF
Cop | Base-Collector Capacitance PHYSICAL DIMENSIONS
1g=0 Vep=l0v 35 6 pF in accordance with
ton Turn On Time (7) JEDEC TO-18 outline
1c=10mA  1g}=ImA 85 | 150 | msec
1c=100mA ig)=10mA 55 | 150 | nsec
toff Tutn O(( Time (7)
Ig=10mA  1g;=ImA  lgy=ImA 430 | 800 | nsec AL 5.0 MAY
O L L O 2 LS
1¢=100mA 1g)=10mA Ig2=10mA 480 | 800 | msec T
N
L == ii 3
ot el o
== A
=== iz
A
1
* For these parameters, sce Lable on next page. reywe
NOTES :
1) These ratings are limiting values above which the serviceability of any individual
semiconductor device may be impaired.
2) These are steady state limits. The factory should be consulted on applications Note : all dimensions in mm
involving pulsed or low duty cycle operations. :
3) These ratings give & maximum junclion temperature of 200°C and junction-to-
case thermal resistance of 1469C/W (derating factor of 6.85 mW/°C); junction-to-
ambient thermal resistance of 486°C/W (deraling factor of 2.06 mW/°C).
4) These ratings refer to a high-current point where collector-to-emitter vollage is
lowesl. For more information send for SGS AR 5.
5) Measured under pulse conditions : pulse length = 300 psec; duly cycle = I%.
6) £=1kHz; Rg * 2k{Y; Power Bandwidth of 200 Hz.
7) See switching circuits for exact values of I¢, 1) 2nd 1gy.

JULY 1971



silicon planar transistor BCY58-59

ELECTRICAL CHARACTERISTICS (contd.) (Tp = 25°C unless otherwise noted)

TYPICAL ELECTRICAL CHARACTERISTICS (25 °C frec air temperature unless otherwise noted)

MAXIMUM ALLOWABLE POWER DISSIPATION

VERSUS AMBIENT TEMPERATURE

NORMALIZED DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

Characte. and BCY58 Grou Group Grou Grou
Symbol Test Conditions BCY59 i Vil X" ST
Min.|Typ.|Max.|Min.|[Typ. Max. [Min. | Typ.|Max.|Min.[Typ. |Max. |Min.| Typ.|Max.
hpg |DC Current Gain
Ic =10 pA Veg=5V 195 100 20 {140 40 (195 100 (280
hpg | DC Current Gain (5)
lc=2ZmA VCE=5V 120( 350{630 (120 (170 {220 (180 (25G (310 (250 ( 350(460 (380 (500 |630
Ic=10mA Vcg=1V 80| 365 80 (175 120 | 260 160 | 365 240520
Ic=100mA VCg=1V 40 40 45 60 60
hfe  |Small Signal Current Gain
Ic=2mA Vcg=5V f=1kHz | 125 125 250 (175 350|250 500|350 700
NF Narrow Band Noise Figure(6)
Ic=200 pA Vcp=5V 2 2 21 6 2 6 2|6 |dB

COLLECTOR CHARACTERISTICS *

1.2 2 5 ; i )
N z 14 F B0LmA . |
! ™ 3 < 0.012 ma__| BCY,5859
\ ~ Lb E 4
= = .
i % i =
~ 038 R, g » = 0.010mA|
e S 1z 1] 100:C z 3
= % o 4 3 0.008 mA
o &S Q 1 1 .—-;\4 ] o
= 0.6 e o - r25°C™"N @
a e 8 o T L] N S, 0.006mA
a Y u g
S 04 < o A T LT 11]59°¢| ™ b
o o %, I 04 -t - 0.004 mA
s 2 X, - H NORMA 3 AiahL
<] R z 1 LIZATION
o 0.2 33 4R \ 2 04 Q ! ]|
0z hpg =1 at Ig = 2mA \ ) 0.002mA|
- - 15=0
o £ Veg=5Y Tp=25C o 8
0 50 100 150 200 0.01 0.1 1 10 100 0 1 2 3 4 5
T, - AMBIENT TEMPERATURE-C lc-COLLECTOR CURRENT - mA Veg - COLLECTOR VOLTAGE - V
COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS *
5 T T 5 T T 5 T
030mA [ crourvu 0.020mA | 1 caovebun e =
0.02504 T —
T4 — i <, 0.016mA <. 0.012mA
; ; ;
= 0.020mA = i E 0.010mA:
¢ L] = 0.012mA ¥
« 3 e 3 = 3
3 Iy 3 > 0.008mA
o 0.015mA 3] 3
3 z @ T
g 2 e 2 0.006mA e , 0.006mA
u 0.010mA 2 b
. il
3 3 T 3 0.004mA
o o o
[s3 o 0.004mA o |
o 0.005mA o o 0.002mA
=0 I =0
0 Ig = o] 0 's ° 8
) 1 2 3 4 5 0 1 2 3 4 5 o 1 2 3 4 5
Vg - COLLECTOR VOLTAGE-V Vg -COLLECTOR VOLTAGE-V

VCE - COLLECTOR VOLTAGE -V

* Single familly characteristics on Transistor Curve Tracer
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silicon planar transistor BCY58-59

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS *
5 T 104 100 T
0.010mA | GROUP X 0.6mA | CY 5850 LamA GROUP VIl
o hoa 0. 5mA T2nASy
. m. < mA
€ 4 | | ‘TE 80 AmA 80 YTV
-
= =1 = 0.3mA z 0.6mA—T—
Y, 0.006mA & 60 %
« 5 0.2mA = 1
3 3 T 3 0.4mA
« % ™
S , 0.004mA 2 40 2 a0
o o Q
g [ g .ImA ] 0.2mA
r | 2 2
S 0.002mA S » 8
_"-’ | | o ©
+—i
=0 I_=0 )
0 8 0 B 0 B,
0 1 2 3 4 5 0 5 10 15 20 25 0 5 10 15 2 2
VeE - COLLECTOR VOLTAGE-V Veg - COLLECTOR VOLTAGE -V Veg - COLLECTOR VOLTAGE - V
COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS *
100 100 T 100 T
T 1 T 1
0.9mA GROUP VI mA GROUP I1X 0.32mA 6roUP X
D BmAl mA 0.28mA
< 8 0Iph_ < 80 mA T 80 [TTLY [
B bmA ; N 0.20mA
- T =3 0.3mA z
£ L = 0.16mA
w 0.4mA| 2 60 L bop
60 = «
x E 0.7mA z . 12mA
3 0.3mA 3 3 I
[-4 @ -3
o 40 .Zmi 2 40 e 40 0.08mA
[ 8 0.1mA w
4 4 3
2 ImA. F H 0.04mA
3 G 20 O 2 T
o o b ]
g =0 g =0 1g =0
0 B [ | o 8
0 5 10 15 20 25 0 5 10 1 2 25 0 5 10 15 20 2
Veg - COLLECTOR VOLTAGE - V Veg - COLLECTOR VOLTAGE - V Vg - COLLECTOR VOLTAGE - V
BASE-EMITTER ON VOLTAGE VERSUS BASE SATURATION VOLTAGE VERSUS >  COLLECTOR SATURATION VOLTAGE VERSUS
COLLECTOR CURRENT COLLECTOR CURRENT 4 COLLECTOR CURRENT
1.2 2
: N : |
> | w H— 54
Ny 2 I = 40|, 0.5 H L
& =0 i 8 ] lc =401 A
= a 3
i > < e
2 ] > 2 02
0.8 ° o8 4t < 4
3 oC 1T - < U P 724
x 508 G L1 & woa 10°C o
= 7 e L » 2 L = ANy )
=B 1) 252 et < 0.6 L1 5 N~ -
F3 L > w L3 i i
i M | L u 141 P2 T505C
u oG < e
3 04 T | % 04 L
z T Veg= 5V < i e
e o i
o & .
@ 9. 0.2 Lo
Eu LI -
001 o1 1 10 100 500 001 01 1 10 00 s00 5 o 0.1 1 10 100 500
(3
I - COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT - mA i Ic - COLLECTOR CURRENT - mA

* Single family characteristics on Transistor Curve Tracer.
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silicon planar transistor BCY58-59

TYPICAL ELECTRICAL CHARACTERISTICS (25 °C free air temperature unless otherwise noted)

COLLECTOR REVERSE CURRENT VERSUS

HIGH FREQUENCY CURRENT GAIN VERSUS OUTPUT CAPACITANCE VERSUS

“= AMBIENT TEMPERATURE COLLECTOR CURRENT REVERSE BIAS VOLTAGE
vo0l ] 2.2 l I J 10
-
= E i
¥ T T —~ 2 1 = 100MHz N,
« T —— 7 22—
_ - 8
3 Vg = 32V BCY 58 va 5 Vep = 5 N W
g oo lve -asvlecy 59// s 18 / N\ - \
r >
S A =) \ g 6
w VA > 74 <
o« =
QL =
£ g 4 g
= Y 2 []
13 o <
w 0,001 Pl o
3 7 3 T
o / T 2 T
3} o / o 2
R T L2
Q .
© &
0.0001 ! 0
5 50 75 100 125 150 1 5 10 50 100 0 5 10 1520 25 30
T, - AMBIENT TEMPERATURE - ¢C Ic- COLLECTOR CURRENT - mA Veg - REVERSE BIAS VOLTAGE - V
INPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT CONTOURS OF CONSTANT
REVERSE BIAS VOLTAGE NARROW BAND NOISE FIGURE NARROW BANO NOISE FIGURE
15 ! AV \ 100 NN
A \ N \ l N NG I G
~ AN AN ANANL NS G
13 =} \ NS T . N N N ’J;, ¢
N ) >N 18]y AN . < N N % :
& o g
' § l"\‘\‘ A Y EJ\\J\ RS N NN Ak
w z
< dB
% i o ;\\\ X, \ E N P~ w\
[ @ ~ dB| AN @ ~
S o N s w N 2d4B |
a 9 w NN w N N
g ~N g R S R NN |3d3 )
. ] > N b
N
[ [~ 8 Veg = \\ 84 1} a v ™S 44B ]
© ™~ © ~ 5B " CE™ e
™ ¢« f = 100Hz N F P~ A P N 5dB
™N 6d8
s 0.1 BANDWIDTH = 20Hz | JiaB \!..._— 0.1 LBANDWIDTH = 200Hzl | |7dB 1548
0 1 2 3 4 5 0.001 0.01 0.1 1 0.001 0.01 0.1 1
Veg - REVERSE BIAS VOLTAGE - V Ig - COLLECTOR CURRENT - mA ic - COLLECTOR CURRENT - mA
CONTOURS OF CONSTANT TURN ON AND TURN OFF
NARROW BAND NOISE FIGURE NOISE FIGURE VERSUS FREQUENCY TEST CIRCUIT
100 10
A
N N2 L
- SEE, % (RLLL!
< = N8 8 Veg =3
b3 A\ °8
. @ R, = KR
~N N < s
3 101 N N \ w IC = 200,A “Vpg  ¥ec TV
z N ANEIRY ) w 0 0
< N 18 EY
) =1 .
w B, w = o0 T0 SAUP|
W 3 248 w I s RIS TIME < hoses
w 5 ¢ A t o lnsec INPUT Z> t00K0
o 1\ N b = 7y 500
3d8 : H
E NN N REE 4
9 V=5 B ] =
. CE= N - t
wn 4dB
« f = 10KHz N » |
NCEE N ,
C.1{BANDWIOTH = 2KHz [ 7dB N | TS o
9.001 0.01 0. 1 10Hz  109Hz  1KHz IDKHz 170KHz IMHz le. fg). Igzm10. 1 1 fmA), B - SK), Ry =SKIl; Vgg = -J&Y, R « 9900
!¢ - COLLECTOR CURRENT - mA f- FREQUENCY lg: faye 'gz= 100 10, 10 mA), Ry 300 R, - 7000; Vpg w SV, R - 980

]
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diffused sili
INPN phanar wansistor BFR10

RF amplifier and
high speed switch

The BFR 10is an NPN silicon planar epitaxial transistor
designed for RF applications and high speed switching
applications.

This device features a minimum f of 250MHz at 50 mA,
VCE = 10 V together with a maximum VCE (sat) of 0.6V

ELECTRICAL CHARACTERISTICS at 500 mA.
(TA = 25°C unless otherwise noted)

c | ABSOLUTE MAXIMUM RATINGS (1)
haracteristic an " . —_ o .
Symbol o e Min. | Typ. | Max. | Unit (TA = 25°C unless otherwise noted)
hFE DC Current Gain Voltages
= =10V -
oL v | 5l Collector to Emitter (4) VCEO 40V
IC = 150 mA VCE=10V(5) |60 |90 [120 Collector to Emitter VCES %V
IC = 500 mA VCE=10V (5 | 40 | 65 Emitter to Base VEBO 6V
VBE ast Baae Saturation Voltage (5)
IC = 150 mA IB =156 mA 0.7 | 0.85 1 v
IC = 500 mA IB = 50 mA 10513 | V Temperatures
VCE aat Collector Saluration Voltage (5 =550 °
Io= 150 mA 1B = 15 mA 014 lo2] v Storage Temperature Range TSTG -55°C to %8808
16 = 500 mA IB - 50 mA 0.40|0.60 | V :{urla%tl%ﬂ Temp&rature Tg
e emperature
1 Collector Reverse Current A
CES VCE = 60V VEB =0 10 | nA (Soldering, 10 sec.) TL 260°C
VCE =60V VEB = 0 (150°C) 10 | wA
1EBO Emitter Reverse Current
VEB -3V lc=0 10 | oA Power (2 and 3)
BVCES Colleclor to Emitter Breakdown Voltage Dissipation at 25°C
IC = 10 A VEB=0 7 v Case Temperature PD 3w
BVEBO Emilter to Basa Breakdown Voltage Dissipation at 25°C
IE = 10 A Ic=0 6 v Ambient Temperature Pp 0.8 W
LVCEO Collector to Emitter Suetaining Vollage
(4 and 5)
Ic=30mA iB=90 40 v
hfe Small Signal Current Gain ([=1kHz)
Ic=10mA Vcg = 10V 20
hie Tnput Resistance ({=1kHz}
Ic=10mA VCE=10V 350 [t}
hoe Output Conductance ([=1kHz) PHYSICAL DIMENSIONS
Ic=10mA Vcg = 10V 50 umho SimiHar. Jedsc TO-39
hre Voltage Feedhack Retio (f=1kHz) 4
Ic=10mA VCg = 10V 12 x10
LTS High Freq. Current Gain (f=100MHz2) 12780, Max.
Ic=50mA VCE =10V 25| 3.5 I [ JuiecTon
CTE Emittar Transition Capacitance
Ic=0 VEB = 0.5V 14 25 | pF
Cobo Base-Collector Cepacitance
° Ig=0 Ve =10V 5 8 | pF
ton Tum On Time
Tc = 300 mA 1B1=30 mA 14 6 | ns
toff Tum Off Time . M/ L/
Ic=300mA Igy=30 mA 1gg =30mA 80 | 150 | ns , X
Leads
©0,09-0,40
NOTES: Nole Al dimensians are 1a mm
(1) These ratinge are limiting values above which the serviceshility of any indi~
viduel semiconductor device may be impaired.
(2) These are steady stste limits. The factory should be consulted on applicetiona
involving pulsed or low duty cycle operationa.
(3) These ratings give a maximum junclion temperature of 200°C and junction - to -
csse thermel resistance of 58.3°C/W (derating faclor of 17,2 mW/°C); junction
- lo ambient thermal resiatence of 219°C/W (dersting fncmr of 4,568 mW/°C).
(4) Theae ratings refer to a high-current point where collectorto-emitter voltage
ia loweal. For more informstion send for SGS 5.
(5) Messured under pulse conditions: pulsc length = 300 usec; duty cycle = 1%.

NOVEMBER 1970
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NPN planicnsivor BFR11
RF amplifier and
high speed switch

The BFR 11 is an NPXN silicon planar epitaxial transistor
designed for RF amplifiers and high speed switching
applications.
This device features a minimum fp of 250 MHz at 50 mA,
VCE = 10 V together with a maximum VCE (sat) of 0.6 V
ELECTRICAL CHARACTERISTICS at 500 mA.
(TA = 25°C unless otherwise noted)

. . ABSOLUTE MAXIMUM RATINGS (1)
Symiwl Chorncloristic and sin. [ Tap. | Mox. Uit (Ty = 25"C unless otherwise noted)
est conditions
hFE DX Carent Gain Voltages
A E = : . .
Z10ne x(c‘)é e | B Collector to Emitter (4) VCED 40 V
; 5 s | . - v
150 mA =10 80 | 90 | 120 Collector to Emitter VCES YERY
1¢= 500 mA ! 40 | 65 Emitter to Base VEBO 6V
VBE aat Bare Saturation Vollage
Ic= 150 mA Ig=15mA 0.7 |oss| 1| v
I = 500 mA 1B =50 mA Los | | v Temperatures
VCE eat Collector Satumtion Voliage 5) ot o2z | v Storage Temperature Range TsTG -55°C to 200°C
=150 m = 15m. X .
12: 500 mA i IF:= 50 mA 040 |00 | v iun((:itl'%n Tempcerature Tg 200°C
ead Temperature
ICES Cullector Reverse (‘un'enl A s
VeE = 60V EB=0 0.2 [ 10| na (Soldering, 10 scc.) TL 260°C
VeE = 60V Vb =0 (150"C) 0.2 | 10|, A
IEBO Emitter Reverse Current
VER= 3V Te=0 10 | na Power (2 and 3)
BVCES Collector to Emitter Breakdown Voltage Dissipation at 25°C
fe=10. 4 Vi =0 75 v Case Temperature Pp 1.5 W
BV Eniller to Base Breakdown Voltage L .
EBO Tg= 10 pA 1c=0 [ v Dissipation at 25°C W
LVCER Collactor o Emitlor Suataining Voltage Ambient Temperature Pp 0.4
(4 and 5)
=130 mA =0 40 v
e Smatl Signnl Current Gain (1=1kHz)
1g= 10 mA Veg = 10 ¥ 90
hie Input Reaistance {=1kHz} . =
1¢ = 10 mA VeR =10V 350 i IMENSIONS
hoe Output Conductlance (f=1kHz) PHYSIFAL Dﬂ N h
Ic= 10 mA VeE = 10V 30 - mho 1 aceordance wil
C CE JEDEC TO-18 oulline
hre Vollage Feedback Reto (f=1kHz)
Ic=10 mA Vep = 10V 12 X104 LEAD K. 3
12.7 MIN. 0.8 MAX. R
hre High Freq. Current cBm (r 100MH ) COLLECTO
IC = 50 mA BaTRY 25 |35 ' r_
CTE Emitter Transition Capnmlnnco
Ig=10 Vi = 0.5V 14| 25| pF
| -
Cobo Base-Collector Capacitance = < | w x
° IE=0 Vep =10V 5| 8| oF ,'—, I
ton Turm On Time " “1 7] Leabna
1= 300 mA Il =30 mA 14 60 | ns BASE
Loff Turn O[T Time 3 LEAOS 5.3
1c=1300mA Igp=30mA Igg= 0mA RO | 150 ns 0.49 23 EMITTER ' X
o.a0 04 L)
NOTES : All dimensions in mm.
NOTES: Colleclor intemally connected lo case.
(1) These ratings arc limiting values above which the serviceability of any indi-
vidual scmiconductor device may he impaired.
(2) Theee are steady slate Jimits. The factory should he consulted on applications
involving pulsed or low duly «:clc operations.
(3) These ralings give a maximum junction temperature of 200°C snd junction - to -
caac Lherma! resislance of 117°C/W (derating faclor of 8.6 mW/°C): junction
w-ambicnt therme) resiatance of 4 3°C/W (derating factor of 2.28 mW/°C).
{4} There ratings refer to a high-current point where collector-lo-emitler voltage
in lowest. For more information send for SGS AR 5.
(5) Mensured under pulse conditions: pulae length = 300 usec; duty cycle 1%.

NOVEMBER 1970
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diffused sili
INPN phnar transistor BFR 16

Low-level, low-noise

high gain amplifier

The BFR 16 is an NPN silicon planar transistor desi-
gned for use in high performance, low level, low noise
ELECTRICAL CHARACTERISTICS amplifier applications.
(TA = 25°C unless otherwise noted)

ch | ABSOLUTE MAXIMUM RATINGS (1)
aracteristic an . A = o 1
Symbol tont condivions Min. | Typ. | Max. [Unit (TA = 25°C unless otherwise noted)
heg DC Cugrent Gain (5) Voltages and Currents
Ic=10 pA 150 .
IC = 100 A 80 | 220 Collector to Emitter (4) VCEQ 60 V
ic 1 mA 150 | 350 | 490 Collector to Emitter VCES 60 V
c=10n 150 | 370 Emitter to Base VEBO 8 V
VBE on Base - Emilter On Voltage DC Collector Current 0 mA
Ic = 1mA VCE = 5V 05 |ves|om]| v 1 Ic 50 m
VCE snt Collector Saturation Voltage (5)
Igc=1mA g =0.1 mA 0151035 ) Vv Temperatures
IcEs 3‘(’:'1.';2“’5’05"“" c“"e"'VEB -0 o1 | 10 | wa Storage Temperature TSTG-55°C to 200°C
Junction Temperature Tg 200°C
ICES (150°C) | Collector Reverae Current Lead T
VCE = 50V Vgg = 0 [(RE BRI EE e emperature .
TEBO Enitter Reverse Current (Soldering 10 sec.) Ty, 260°C
VER =5V Ic=0 0.1 ] 10 | nA
BVCES Collector to Emitter Breakdown Vollage
1c = 10 pA VER =0 60 v Power (2-3)
BVEBO Emitter to Base Breakdown Voltage Dissipation at 25° C
g =104 lc =0 8 v Case Temperature Pp 12W
LVCEO Collector to Emitter Sustaining Vollage
“and® ne0 " v Dissipation at 25°C
c=vm B= Ambient Temperature Pp 0.36 W
hfe Smal} Signal Current Gain (1= 1 kHz)
Ic=1mA VeE =5V 350
hie Tnput Resistance (=] kHz)
Ig=1mA Veg =5V 10 K
hoe Qutput Conductance (=1 kHz)
Ic=1mA VCE =5V 17 pmho
hee Vollage Feedback Ratio (=1 kHz}
Ic=1mA VeE = 5Y 4.3 104
hfo High Freq. Current Gain (7=20 MHz) PHYSICAL DIMENSIONS
Ic=1mA VeE = 5V 35| 5 Similar 10 Jedec TO- 1B
CtE Emitter Transition Capacitance
Ic=0 VEg = 0.5V 35| 6 | oF
Cobo Base - Collector Capacitance 08
Ig=0 Vep =5V 35| 6 | pF B ™ COLLECTOR
NF Wide Band Noise Figure (6)
Ic =10 uA Ve = 5V 15[ 4 |dB
=
NF Narrow Band Noise Flg\lre M =
Ic = 10 pA Veg =5V 1] 4 |8
NOTES:
(1) These ralings are limiting values above which the serviceability of any indi-
vidual semicomluctor device may be impaired.
(2) These are sleady stale limila. The factory shonid be conaulted on applications Nate Al gimensions ata in mm
involving pulseil or low duty cycle operations.
(3} These ratings give a meximum junclion temperature of 200°C and junction - to
- case Lherms! resistance of 146°C/W (derating faclor of 6.9 mW/°C): junciion
- to - ambicnt thermel resistance of 486°C/W (derating factor of 2.1 mW/°C).
(4) These retings refer Lo & high - cumreni point where collector - to - emitter
voltage is lowesl. For more information send for SGS - AR 5.
(5) Measured under pulse condiliona: pulsc length = 300 usec: duty cycle = 1%.
6) E =10 k{); Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10
z.
(M =1kHz Rg = 10 k7 Power Bandwidth of 200 Hz.
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diffused sili
NPN planir transistor BFR 17

Low-level, low-noise,
very high gan ampl.

The BFR 17 is an NPN silicon planar transistor desi-

gned for use in high performance low level, low noise
ELECTRICAL CHARACTERISTICS amplifier applications.

(Tp = 25°C unless otherwise noted)

Characterislic and 5 .
Symbol test conditions Min. | Typ. | Max. | Unit
ABSOLUTE MAXIMUM RATINGS (1)
hFE DC Current Gain (5) (Ta = 25°C unless otherwise noted)
Ic=10 pA VCE 130 | 220
I¢ = 100 wA VCE = 220 | 300
1 mA VCE 450 | 530
15210 mA ver 230 Voltages and Currents
VBE on Base - Emitter On Vollage Collector to Emitter (4) VCcEo 60 V
O N veE ool v Collector to Emitter VCEs 60 V
¢ CE i e Emitter to Base VERBO 8 V
VCE sat Collector Saturation Voltage (5) ol
B oo 0 A o5l oas| v DC Collector Current Ic 50 mA
ICES Colleclor Reverse Current
Veg = 50V VER = 0 0.1 [ 20 [ nA Temperatures
ICES 150°C) | Collector Reverse Current _EEo o
{ Vo ooy Vg - 0 oa | 20 [ a Storage Tﬁmperature TsTG 55°C to 38808
IEBO Emitter Reverse Current Junction emperature ’I:I
d 3 B o
ViR = 5V =0 01| 2 | na Lead Temperature (Soldering 10 sec.) Ty, 260°C
BVeEs Collecto to Bnitier Brenkdown Voltage
Io = 10 kA ViR ~ 60 v Power (2 - 3)
BV Fmitter to Base Breakdown \’nllﬂge I .
ERO oA le =0 8 v Dissipation at 25°C
LVCEO Collector Lo Emitter Sustaining Voltago Case Temperature PD 1.2 W
(4 and 5) PR .
I = 10 mA Iy =0 60 v Dlssma.tlon at 25°C
hre Small Signal Current Gain (=1 Kiz) Ambient Temperature Pp 0.36W
I < 1 mA Vep - 8V 590
hja Input Resistance (f=1 kHz)
e = 1mA Vep =5Y 10 K"
hoe ()ulpm Conductance (=1 kHz)
= imA Ve =W 20 umho
hre \()Illlg(\ Feedback Ratio (l' 1 kHz)
I - TmA Ve - Av 4.5 x10-4
hee Tiigh Frrq. Current Gain (20 Miiz) PHYSICAL DIMENSIONS
[ Veg = 5Y 35| A Similar to Jedec TO-18
("TF. Fmiller Transition Capacitance
I = 0 Vgg - 0.5V as | 6 [ eF
Cabo Base - Collector Capacilance 12,7 M. 0.8
=0 Vep 7 AV 35 6 | pF ’ COLLECTOR
NF %ide Hand Noise Figure (6)
I =10, A o\ 15] 4 |dB
NF Nnrmw Rand Noire Figure (7) =
I = 10 uA Veg =5V vl 3 |an ==
NF Narrow Band Noire F\g\lr(' (=10 kll7)
Ic =10 A VCE = 1|3 |an B
I
‘,,Ia,.;cv‘-u,au 5343
NOTES:
(1) These ralings are limiting values above which the serviceabilily of any indi-
vidual scmiconduclor device may be impairad.
2) These are steady state limita. The faclory should be consuited on applicationa Note  All dimens..otaia i mm
involving pulsed or low duly cycle operations.
(3) These ralings give a maximum junction temperature of 200°C and junction - to
- case thermal resigtance of 146°C. W (derating factor of 6.8 mW/°C); junction
- to - ambicnt Lhermal reristance of 486°C/W (derating faclor of 2.1 mW/°C).
(4) These ratings rofer o a high - current poinl where colleclor - Lo - emitter
voltage iR lowest. For more information send for SGS - AR 5.
(5) Measured under pulse eondiliona: pulre length = 300 usev: duty cyele = 1%.
6) = 10 k”: Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10
.
(1) f=1Klz: Rg = 10 k% Power Bandwidth of 200 Hz.
JUNE 1970

19



20



NPN §hsed siteon BFR 18
High voltage, high

current amplifier

The BFR 18is an NPN silicon planar epitaxial transistor
designed for amplifier applications cver a wide range of
voltage and current. It features a useful beta range from

ELECTRICAL CHARACTERISTICS

(TA = 25°C unless otherwise noted) 100 A to 500 mA.
Characteristic and . f
Symbol Lost. conditions Min.| Typ. | Max. | Unit
ABSOLUTE MAXIMUM RATINGS (1)
hFE DC current Gain (5) = ° H
e = 100 A VeE = 1V o | 75 (Tp = 25°C unless otherwise noted)
IC =10 mA VOE = 1V 70 [ 120 | 180
Ic =~ 150 mA VCE = IV 60 90 | 180
Ig =500 mA VCE = IV 30 | & Voltages
hFE(-550C) | DC Cumrent Gain (5) Collector to Emitter (4) Veeo 5V
Ic =150 mA VCE =1V 15 Collector to Emitter VCES 8V
VBE sat Base Saturation Voltage (5} Emitter to Base VEBo 7V
Ic =150 mA IB =15 mA 085] 1 v
IC =500 mA I3 =50 mA 1.1 v
lc=1a 'g =014 LA 16 |V Temperatures
VBE ane Emitter On Voltage
o Ic =10 mA VCE = IV 0.66 v Storage Temperature TgTG-55°C to 200°C
VCE ast Collector Saturation Voltage (5) Junction Temperature J 200°C
IC = 150 mA IB = 15 mA 0.13)0.25| v Lead Temperature
Ic =500 mA I =50 mA 0.30 v 5 o
1o 1A 1B ZoA oeel 1 | v (Soldering 10 sec.) T, 260°C
IcEs Collector Reverse Current
VCr, = 60V VER =0 0.2 | 10 nd Power (2 - 3
ICES (150°C) | Collector Reverae Current . -
VCE 60V VEB =0 0.2]10 | A Dissipation at 25°C
1880 Emitter Reverac Cutrent Case Temperature Pp 1.8 W
VEB =5V ic=0 01 nA
o °
BVCES Collector o Emitter Breakdown Voltege Dissipation at 25°C
Ic =100 uA VEB =0 85 v Ambient Temperature Pp O5W
BVEBO Emilter Lo Bage Breakdown Voltage
IE = 100 uA Ic =0 7 v
LVcEo Collector o Emitler Sustaining Vollage
(4 and 5)
Ic =30mA Ip =0 55 v
hfe Smal) Signal Current Gain (F=1kHz)
ic=1mA Ve, = 5V 120
hig Input Resistance (f=1kHz) PHYSICAL DIMENSIONS
fg=1mA VeE =5V 22 Ka Similar 10 Jedec TO-18
hoe Qutput Conductance ({=1 kHz)
Ig=1mA VCE =5V 8.5 pmho
hre Voltage Feedback Ratio (f=1 kHz) 08
Ic=1mA VeE =5V 24 x1074 - COLLECTOR
hee High Freq. Current Gain (=20 MHz)
Ig =50 mA VCE = 10V 3 |45
CTE Emitter Trangition Capacitance X
Ic=0 VEB =05V 5 | 80 | vF 3
Cobo Base Collector Capacitance 3
IE=0 VeB = 10V 12 | 20 | pF
NF Narrow Bang Noise Figure (6) 3uss IER)
Ic =30 wA VCE = 10V 2 7 |dB «0.59-0.0
NOTES:
(1) These ratinga aro limiting values above which Lhe serviceabilily of any indi- Now Al dimensions are in mm
vidual semiconductor device may be impaired.
{2} These are steady slele limila. The factory should be consulted on applicalions L
involving pulsed or low duty cycle operations.
(3) These ratings give 8 maximum junction temperature of 200°C and junction - lo
- case thermal resistance of 97°C/W (dersling factor of 10.3 m¥/°C); junction
- Lo - ambient thermal resislance of 350°C/W (derating factor of 2.85 mW/¢C).
{4) These ratings refer lo a high - current point where collecwr - (o - emilter vol-
tage is lowest. For more information aend for SGS -
(5) Measured under pulse condilions: pulse length = 300 y.sec duty cycle = 1%.
(6) I=1 kifz; Rg =1 k{X Power Bandwidth of 200 Hz.
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NPN

diffused silicon
planar transistor

BFR 19

ELECTRICAL CHARACTERISTICS
(Tp = 25°C unless otherwise noted)

High voltage, high

current amplifier

The BFR 19 in an NPN silicon planar epitaxial transi-
stor designed for amplifier applications over a wide range
ofvoltage and current. It features a useful beta range from

100 A to 500 mA.

&)

4

Characteristic and . .
Symbol Leat conditiona Min. | Typ. [ Max. | Unii
hFE DC Current Gain (5)
Ic =100 pA VCE =1V 30 | 60
IC=5 mA VCE = IV 70 |85 (120
ICc =50 mA Ve =1V 95
ic =150 mA VCE = IV 40 | 80 | 120
ig =500 mA VCE =1V 30 | 45
VBE aat Bage Saturation Voltage (5)
Ig =50 m, ip.=5 mA 0.77 v
IC = 150 mA Ig =15mA 085 | 1 [ v
Ig =1A Ig =0.1A 1.35 (1.6 | V
VBE on Baae Emitter On Voltage
lg =5mA VegE =1V 0.65 v
VCE; sat Collector Saturation Voltage {5)
IC =50 mA 1g =5 mA 0.08 v
Ig =150 mA Ig =15mA 0.13 025 V
Ic=1A Ig =0.1A 065 1 v
Ices Collector Reverse Curront
Vcg =50V EB =0 0.1 |10 | nA
1 o) | Collector Reverse Current
CES 150°0) VCE = 50V VEB =0 0.1 [ 10 [mpA
IEBO Emitter Reverse Gument
VEB =5V Ic=0 0.1 |10 | nA
BVgoES Coltector to Emitter Breakdown Voltage
Ic = 160 pA VEB =0 ki) v
BVERO Emitter to Base Brcakdown Voltage
IE =100 pA Ig=0 1 v
LVero Collector to Emitter Suataining Voltage
{4 and 5%
I =130 mA Ig =0 £ v
hee Small Signal Current Gain (f=1kHz)
Ic =1mA VeE =5V 90
hie {nput Resistance (f=1 kHz)
Ic=1mA VCE =5V 2.2 kQ
hoe Output Conduclance (f=]kHz)
Ic=1mA VCE =5V 8.5 1zmho
hro Voltage Feedback Ratio (f=1kHz)
Ic=1mA VCE =5V 24 X104
hfe High Freq. Current Gain (f=20MHz}
ic =50 mA VCcE = 10V 3 5
CrE Emitter Transition Cspacitance
Ig=0 VEB =0.5V 50 | 80 | pF
Cobo Baae Collector Capacilnnce
g =0 VcB =10V 125 | 20 | pF
NF Narrow Band Noise Figure (8)
Ic =30 A VCE = 10V 2 1 dB
NOTES:

(1) Theae ratinga are limiting values above which the aerviceability of any indi-
vidual semiconductor device may be impaired.
(2) Theae are steady atale limits. The factory should be consulted on applications
involving pulaed or low duty cycle operations.
‘These ratinge give a maximum junction temperature of 200°C and junction - to
- case themmal resiatance of 35¢C/W (derating factor of 28.6 mW/°C); junclion
- to - ambient thormal resistanca of 219°C°W (deratin
Theso ratinga refer o a high - current point where collector - to - emitter vol-
tage is lowest. For more information send for SGS - AR 5.
(5) Measured under pulse conditiona: pulse lenglh = 300 pusecq; duty cycle =1%
6) r=1KkHz; Rg =1 k2 Power Bandwith of 200 Hz.

factor of 4.67 mW/°C).

ABSOLUTE MAXIMUM RATINGS (1)
(Tp =25°C unless otherwise noted)

Voltages

Collector to Emitter (4)
Collector to Emitter
Emitter to Base

Temperatures

Vego 3BV

Vegs 75V
C

Vego 7V

Storage Temperature
Junction Temperature
Lead Temperature

TSTG-55°C to 200°C
STG™%7 ™ 200°C

(Soldering 10 sec.) Ty, 260°C
Power (2 - 3)
Dissipation at 25°C

Case Temperature Pp 5W
Dissipation at 25°C

Ambient Temperature Pp 08W

3 Lesas
20,49-0.49

PHYSICAL DIMENSIONS
Simitar 1o Jedec TO-5

12,7 Min, 1 Max.
’7 5,08
e !

85 9.4
== 1785 |
?l:_ ‘ +—

i/

.
..—J emmien [ 7
546
50

Note Al gimensioas are -0 mm

COLLECTOR

1.2-0,7

0,9-0,7

JUNE 1970
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diffused sl
INPN planar transistor BEFR 20

General purpose

The BFR 20 is an NPN silicon planar epitaxial transi-
stor designed primarily for amplifier and switching appli-
cations over a wide range of voltage and current. This
device features a useful beta range from 100 uA to 500
mA and low saturation voltage permitting switching
operation at 1 ampere.

ELECTRICAL CHARACTERISTICS

(T = 25°C unless otherwise noted)

h e and ABSOLUTE MAXIMUM RATINGS (1)
Symhol araclerisiic an Min. | Typ. | Max. | Unit N
Lest conditions (Tp = 25°C unless otherwise noted)
hpg DC Current Gain (5)
e 100 0 Voltages
lcos 100 | g0 | 220 Collector to Emitter (4) VCEO 35V
(e 0 CE H
I¢ = 500 mA Vég 1V 20 gol'lector LOB Emitter Y/CES 7? 3
VBEsat | Base Saturation Voltage (5) mitter to Base EBO
I - 150 mA Ip =15 mA 09 |1 |V
Ig — 1A ig =0.1A 125|116 v
c B Temperatures
VBE on Base Emitler On Vollage
ic = 150 mA Veg = 15V 0.13]025( v Storage Temperature TsTG-55°C to 200°C
VeE sat | Cotlector Saturation Voltage (5) Junction Temperature Ty 200°C
g = 1A Ig =0.1A 065 1 | v Lead Temperature
IcES Coltector Roverse Current (Soldering 10 sec.) Ty, 260°C
Veg 50V VER =0 o1 (10 (naA
1CES (150°C)| Colleclor Reverse Current
Veg ~ 50V VEB =0 0.1 [10 |pA Power (2 - 3)
'EBO Emitler Reverse Current PO . o
Vigp - 5V Ic =0 o1 |10 |na Dissipation at 25°C
BVCES Collector to Emitler Broakdown Voltage Case Temperature Pp 5w
= V: = v . . .
I EB =0 ™ Dissipation at 25°C
BVEBO Emitter 1o Basc Broekdown V::I(nge Ambient Temperature pD 0.8 W
Ig Ic =0 1 v
LVcEo Collector to Emitter Sustaining Voltage
{4 and 5}
Ic = ig =0 35 v ]
hre High Freq. Current Gain (=20 MHz)
g =50 mA VCE =10V 3 |45 PHYSICAL DIMENSIONS
CTE Emitler Transition Cupacitance Simaar 10 Jedec T0-5
ic=0 VEB = 0.5V 50 | 80 | pF
Cobo Base Colleclor Cepacitance
Ig=0 VCB = 10V 13 | 20 | pF 127 M. ] Max. coLLecron
ton Turn On Time . 5,08
I = 150 mA Ig] = 7.5 mA 130 | 200 | ns
toff Turn Off Time =] R 12-07
Ic = 150 mA 18] = 7.5 mA 450 | 800 | ns —p— AN
Ig2 = 7.5 mA ?: J i
sasg | \\A,v»o,v
EMITTER L’/
(X3}
3 Leacs A
20,49+0,40
NOTES: Note.. Al dimers on ate 1 mm
(1) Thewe ratings are limiting valucs above which the eerviceability of any indi-
vidual remiconductor device may b impaired.
(2) Thesc are steady state limitg. The fuctory should be consulted on applicationa
involving pulsed or low duty cycie operntiona.
(3) Theue ralings give u mnximum junction temperature of 200°C und juncLlon -to
- ense thermal reaistance of 35°C/W (deraling faclor of 28.6 mW/°C); junction
- o - amhient thermal resiatance of 219°C/W (derating laclor of 4.57 mW/°C).
(4) Thesc ratings refer Lo a high - current point where collector - o - emilter vol-
Lage is Jowest. For more ioformation aend for SGS - AR 5.
(5} Measured under pulse conditions: pulse length = 300 usec: duly cvele =1%.
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NPN e ranessr BFR 21
High voltage,amplifier

and switch

The BFR 21 is an NPN silicon planar epitaxial transi-
stor designed primarily for amplifier and switching appli-
cations over a wide range of voltage and current. This
device features a useful beta range from 100 pA to 500
mA and low saturation voltage permmitting switchin
ELECTRICAL CHARACTERISTICS operation at 1 ampere. High collector-to-emitter voltagg
(Tp = 25°C unless otherwise noted) allows operation to 70V.

Cheracleriatic and

Symbol test conditions

Min, [ Typ. | Max. | Unit

ABSOLUTE MAXIMUM RATINGS (1)

hFE DC Current Gain (5) (Tp =25°C unless otherwise noted)
Ig = 100 pA Veg = 1V 20 | 50
I[c =10 mA VCE = 1V 50- | 85
colam NG |8 Yalisges
c =500m CE = ;
VBE sal Base Saturation Voltage (5) Collector to Emitter (4) VCEo 70V
ig = 150 mA g = 15mA 085(1.1 | V Collector to Emitter VCES 120V
IC =500 mA Ig ~ 50 mA 11 v Emi \%
1< 1a B oA tasl 2 | v mitter to Base EBO 7V
VCE sat Collector Saluration Voltage (5)
}c - 150 mA IIB =15 mA 0.13|0.25 \\; Temperatures
C =500 mA B =50 mA 0.30
I¢ = 1A ig =0.1A 065 1 |V Storage Temperature Tgrg-55°C to 200°C
ICES Collector Reverse Current Junction Temperature Ty 200°C
VCE =80V VEB =0 0.1 10 | nA Lead Temperature
i oy | Collector Reverso Current (Soldering 10 sec.) T 260°C
CBS U500 g "~ gov Vg =0 01 | 10 | A g L
IgBO Emitter Reverse Current
Vpg =5V Ig =0 0.05 | 10 | nA Power (2 - 3)
BV, Collector to Emitter Breakdown Volta, PR .
CES 1':u :(1‘00 s mitter Brea V:}B =0 8¢ 120 v DlSSlthlOn at 25°C
BVERo Enitter to Base Breakdown Voltage Case Temperature Pp 5W
Ig = 100 uA ) [C =0 7 v Dissipation at 25°C
LVcpo S‘ug:;ﬂ;r to Emitter Sustaining Voltage Ambient Temperature PD 0.8 W
Ig = 30 mA Ig =0 70 v
he Small Signal Current Gain (f=1kHz)
Ig = I mA Veg =5V 80
hig Input Resistance (f=1 kHz)
g =ImA Ve TV 2 K
hoe Output Conductance (f=1KHz) PHYSICAL DIMENSIONS
Ic=1mA Veg =5V 8 unho Simulac 1o Jedec TO-§
e Voltage Feedback Ratio (f=1kHz)
Ic=1mA Veg =5V 2.1 X104 e n
7 S, ax.
hee High Freq. Current Gain (=20 MHz) r COLLECTOR
Ig =50 mA Veg =10V |25 | 45 /
Crg Emitter Transition Capacitance —
Ic =0 Vgg = 0.5V 50 | 80 | pF =
Cobo Base Colleclor Capacitance =
Ig =0 Vep = 10V 13 | 20 | pF =0 =
ton Turn on Time ]
Ic =150 mA Ig; =7.5mA 130 [200 | na
[ Turn Off Time bb-b
Ig=150mA Igy =7.5mA 450 | 800 | ns 3 Leads
]BZ =7.5mA ©0,49-040
NOTES: Note  All dimemrons are 1n mm.
(1} These ratings are limiting values ahove which the serviceability of any indi-
vidual semiconductor device may be impaired.

(2) Theee are steady rtate limits. The faclory ahould be eonsulted on applications
- involving pulsed or low duty cycle operationa.

(3) These ratings give a maximum junction temperature ol 200°C and junction - o
- case thermal resiatance of 35°C/W (deraling factor of 28.6 mW/°C); junction
- to - ambient thermal resistance of 219°C/W (derating factor of 4.57 mW/<C).

(4) Theae ratings refer Lo a high - cutrenl poinL where colleclor - to - emitter vol-
tago is lowest. For more information send for SGS - AR 5.

(5) Measured under pulse conditions: pulse length = 300 usec; duly cycle = I%.
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INPN ppai emicer silicon BFR 36
CATV ultra-linear

high gain transistor

The BFR 36 is a NPN multi-emitter silicon planar epitaxial
transistor particularly suited for CATV-MATV amplifier
application in a wide frequency range (40 - 860MHz).

It features :

~ Very good intermodulation properties

- Very low feedback capacitance (C = 1.7pF)

ELECTRICAL CHARACTERISTICS - High power gain (16dB at 200 MHz)
(TA = 25°C unless otherwise noted) - High power dissipation
Symbol C'l‘::‘::r::l‘;ﬁ’ ;;‘d Min. | Typ. | Max.| Unut
hpp | DC Current Gain (5) ABSOLUTE MAXIMUM R.ATlNGS )
Ic = 70mA VeE= SV | 60 | 130 (Tp = 25°C unless otherwise noted)
= 150mA VEE=3V | 60
S \\;EE | & Voltages and Currents
v, -Emi -
BEon ?ét 731,;:,:' On Voltoge Veg = SV 750 v Collector to Base VcBO 40V
icBo souec_uozrlsevumCufem " sec Collector to Emitter (4) VCEO 30V
cB=V  [g=0 Ta-2C 15 :2 Emitter to Base VEBO 3V
BV(pg | Collector to Base Breakdown Voltage DC Collector Current Ic 200 mA
Ic=100pA Ig=0 40 v
BVERo Emmel lo Base Brgnkdown Voltage Collector Peak Current ICM 400 mA
=100pA  Ic=0 3 v
LVcEo Colleclor to Emmsr Sustaining Voltage Tempera tures
(4and 5) .
=10mA 1g=0 30 v Storage Temperature Range -55°C to + 200°C
Cre  |Reverse Transfer Capacitance Operating Junction Temperature +200°C
Ic=0 VCE=ISV f=1MHz 17 | 22 | ¢F
C Base-Colk
obo . —00 ector Cns::c;jrncsev (o ML s oF Power (2 and 3)

he High Frequency Current Gain Dissipation at 50°C Case

lc=70mA  Vcp=ISV [=100MHz| 10 | 14
Ic=150mA  Veg=15V F=100MHz 12 Temperature Pp SW
Pg :’om;gw‘z (not r\v,eu(raﬁlzz‘\il) ¢ Z200MH 6 . Dissipation at 40°C Ambient
= 70m = =200MHz
c CE f —S00MH. 9.8 B Temperature Pp 0.8 W
f =80OMHz 6.5 dB
Py Power Output (7 and 9)
Ic=70mA Vg =18V [=200MHz| 130 | 150 mwW
(8and9)  [=800MHz| 70 | 90 mw
NF Noise Figure (f = 200 MHz),
Ic=30mA  Vcg =15V Rg=50. 4 dB
Ic=70mA  VCE=ISV Rg=500) 45 4B PHYSICAL DIMENSIONS
VeEK | Knee Vollage in accordance with
=100mA  Ig = value for which JEDEC TO-39 eutiine
Ic = 110mA at V=1V 700 | 750 [ mV
Crg Emitter Transition Capacitance
Ic=0 VBE=0.4V [ =1MHz 7 pF

A2THIN_IRAX LEAD N*3
| COLLECTOR

BAS |
X 3 LEADS .
NOTES: . s : N N . 0.490, EMITTER
1} These ratings are limiting values above which the serviceability of any individual 0.40° e
semiconductor device may be impaired.

2) These are steady stale limits. The factory should be consulted on applications
involving pulsed or low duty cycle operalions.

3) These ratings give a maximum junction temperature of 2009C and junction-to- . . .
case-thermal resistance of Joocf 'W (deraling factor of 33.3 mW’OC); junction-to- Notes: All dimensions in mm.
ambient thermal resistance of 2009C "W (derating factor of § mW/oC). Collector internally connected to case.

4) These ratings refer 1o a high-current point where collector-to-emitter voltage is
lowest. For more information send for SGS AR 5,

5) Measured under pulse conditions : pulse Ienglh - 300 psec; duty cycle = 1%,

6) See switching circuits for exact values of I¢. I} and g9

7) VSWR. at Duvrul « 24 ] 202MHz; f %&)SMH7 dim  -30dB measured at
F(2qp) Mz (chanbel 9).

8) V.SW.R.at output -2:f, 798MHz: f - 802MHz; dim - -30dB measured at
£(2'q-p) — 806MHz (channel 62).

9) See tesl circuit.

OCTOBER 1971
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silicon planar transistor BFR 36

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

TYPICAL POWER GAIN VERSUS
COLLECTOR CURRENT

HIGH FREQUENCY CURRENT GAIN
VERSUS COLLECTOR CURRENT

B I T O

@ S
: ™
=z
: V7 \
« 15
]
E3
o
2
(&)
Y] Veg = 18
= 200MHz
13
0 » 50 100 260

Ic - COLLECTOR CURRENT - mA

nfg - HIGH FREQUENCY CURRENT GAIN

REVERSE TRANSFER CAPACITANCE
VERSUS COLLECTOR EMITTER VOLTAGE

I

TCceC I5-
16 f_= 100MHz

3‘\ 'c

i~}
ﬁ;_\‘\“\_a__

: |

|

*RE.ER’E TRANSFER CAPACITANCE - pF

Cre

: ]

0 50 100
Ic - COLLECTOR CURRENT - mA

1 2 5 10 ol
VCE - COLLECTOR EMITTER “OLTAGE - V

50

DC PULSE CURRENT GAIN

MAXIMUM AL LOWABLE POWER DISSIPATION
VERSUS AMBIENT TEMPERATURE

VERSUS COLLECTOR CURRENT

250

S
=
200 V
=z z
< Q %
o [ 2
b g 4
w et - %
< 150 o ™. 5 3 N%,
z A ~ NG
I} < F_ I e
Q NG T T Y 95
2 2 2 7
T & 4,
w 29 " 2
o 100 & [=}
= N o
; ) N
Ri
EE AR A
s _ 0 -
10 2 50 100 20n 0 0 80 120 160 0

I - COLLECTOR CURRENT - m&

TYPICAL COMMON EMITTER S-PARAMETERS
(VCE = 18V; Ic=70mA; T4 =25°C)

INPUT IMPEDANCE Sqq g {Q)

Ta - AMBIENT TEMPERATURE - °C

REVERSE TRANSFER COEFFICIENT Sqp g
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silicon planar transistor BFR 36

TYPICAL COMMON EMITTER S-PARAMETERS
(VCE = 18V; Ic = 70mA; Tp = 25°C)

FORWARD TRANSFER COEFFICIENT Saq g OUTPUT IMPEDANCE S27 £ (@)

3+ 15pF

TYPICAL APPLICATIONS :
CATV - EXTENDER LINE AMPLIFIER

BFR 36 BFR36 2XBFR 36 424y

EE L

e

2101

. L
10nF
E 207 201

T H

560
10nF lOi\F—

6ET
s Bnr | o102 880 |
10nF
Second order distortion at Yoy = + 46dBmV:
BW.34p = 10 + 350MHz dfj+ 12 =-61dB f1 = 1S9MHz
P.G. = 25dB df). r2 = -66dB 2= 57IMHz
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silicon planar transistor BFR 36

TYPICAL APPLICATIONS (contd)

MATV - 200 MHz CHANNEL AMPLIFIER

BFR 38 BFR38 BFR 37 BFR 36

3.3pF 6.8pF 4.7pF 4.7uF

gain conlrol 27K 1
Supply Vollage : -24V VSWRN :<IS§
Current Drain @ 110mA V.SWR.quT : - 2
P.G. : 70dB PoUT = 120mW at dim = -30dB
N.F. : 3dB Gain Control : "-30dB
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diffused silicon
planar transistor

NPN

BEFR 37

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

UHE/VHF amplitier

The BFR 37 is a silicon planar epitaxial transistor with
very high fT (typ. 1.4GHz at Ig= 10mA), and very low
Cre (typ. 0.22pF).

The BFR 37 is particularly suitable as driver in CATV
applications.

haracteristic and . .
Symbol Cheracteristic an Min. | Typ. | Max. | Unit ABSOLUTE MAXIMUM RATINGS (1)
(Tpo = 25°C unless otherwise noted)
hpg DC Current Gain (5)
Ig = 10mA VeE = 18V 80 | 150 250
VBE on Rase-Emitter On Voltage Voltages and Currents
Ic= 10mA VcE = 18V 0.74| 09 | v .
v Cillecl.or Saturation Vol C‘;:s) Collector to Emitter (4) VCEQ 30V
10N VO .
CE sal Lo rration Veliage (53 o1 v Collector to Emiter VCES 30V
Iges Collector Reverae Current Emitter to Base VEBO 4V
VeE = VEB =0 100 | nA DC Collector Current Ic 50 mA
Vog = 1V Vgg=0 (135°C) 50 | wA
BVcEs Collector Lo Emitter Breakdown Voltage
Ic= 10uA VEg =0 30 v Temperatures
BVggo Enitter to Baso Breakdown Voltage
Ig = 10nA Ic=0 4 v Storage Temperature Range TSTG -55°C to 200°C
LVcEo Collector Lo Emilter Suataining Voltage Operating Junction Temperature Ty 200°C
(4and5 Tc=5mA 1g=0 30 v Lead Temperature
heo High Freq. Current Gain (Soldering, 10sec. time limit) TL, 260°C
Ic= 10mA Vcg=15V f= 100MHz 8| 14
Cro Reverse Tranafer Capacitance
Ic=0 Vce = 15V 0.22 oF Power (2 and 3)
NF Narrow Band Noiae Figwe (8) T "
10 = 3mA VCE = 15V 5 dB Dissipation at 25°C
PG Power Gain (T} Case Temperature PD 430 mW
/
ICc= 10mA VCE = 15V 14 dB Dissipation at 250C
Ambient Temperature Pp 250 mW
PHYSICAL DIMENSIONS
in accordance with
JEDEC TO-72 outline
2.7 MIL 1L MAX
NOTES:

(I) These ratings are limiting values above which the serviceability of any
individual semiconduclor device may be impaired.

(2) These are steady state limits. The faclory should be consulted on applications
involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction lemperature of 200°C and junction-to-
case thermal resistance of 400°C/W (derating factor of 2.5 mW/°C); junction-
to-ambient thermal resistance of 700°C/W (derating factor of 1.43 mW/°C).

(4) These ratings refer to a high t point where coll t itter voltage is
lowest. For more information send for SGS ARS.

{5) Measured undcr pulse conditions: pulse length = 300usec: duty cycle = 1%.

(6) f = 500MHz: Rg = 50f.

(7 f = 500MHz; Rg = 500: R, = 5000 Pp = 10mW

NOTE: all dimensions in mm.

DECEMBER 1970
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silicon planar transistor BIFR 37

TYPICAL HIGH FREQUENCY Y PARAMETERS (IC= 10mA; VCE =15V)

SYMBOL CHARACTERISTIC 200MHz | 500MHZ | 800MHZ UNIT
1
B11e Input Conductance 12 22 30 mmho
bll e Input Susceptance 9.5 3 -7 mmho
21c Forward Transfer Conductance 45 -3 -28 mmho
b21 e Forward Transfer Susceptance -92 -48 -26 mmho
89¢ Output Conductance 0.36 0.45 1.1 mmho
bgg o Output Susceptance 1.7 4.1 7 mmho

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

DERATING FACTOR

500

x

E 400 5‘\"/,

3 K

= e

- \4'/

g 0 S

a 3.

H )

o 200 e, a

] L

o N

;-D 100 \\
M

0

0 25 5 75 100 125 150 176 200
TA - AMBIENT TEMPERATURE -°C

HIGH FREQUENCY CURRENT GAIN
VERSUS COLLECTOR CURRENT

17
=z
«
a
g
g s
[
2
2 el I
5 1 I~
Z 13
w
3 Vog = 15V
= 1= 100 MHz
o1
a
I
.
®
P

9

5 7 [ 11 18 15

lg - COLLECTOR CURRENT - mA

34

hpE - DC CURRENT GAIN

Cre - REVERSE TRANSFER CAPACITANCE - pF

200

8

R
°

3

rs
=3

0.7

0.6

0.4

0.3

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

T
Vg = 15V

2

5 10 20 50

Ig - COLLECTOR CURRENT - mA

REVERSE TRANSFER CAPACITANCE
VERSUS COLLECTOR VOLTAGE

2 3 45 10 20 30 4050
VcE - COLLECTOR VOLTAGE - V



diffused silicon
planar transistor

PNP

BFR 38

ELECTRICAL CHARACTERISTICS
{TA = 25°C unless otherwise noted)

Characteristic and ’

Symbol test conditions Min. | Typ. | Max.| Unn
hgg | DC Curtent Gain (S)

lc =3mA  Veg=-lov 25 | so
VBEon | Base-Emitter On Voltage

lc=3mA Ve =-10V 075 v
Icgo | Collector Reverse Current

Vep=-20V  Ig=0 0.1 S0 nA

Vep=-20V  Ip=0 Ty :150°C 0.1 A
BV cpo | Coltector 1o Base Breakdown Voltage

Ic=10pA  Ig=0 -40 v
BVEpQ | Emitter to Base Breakdown Voltage

Ig=10pA  ic=0 -3 v
LYcgQ | Collector to. Emitter Sustaining Voltage

(dand 5)

1c = SmA Ig=0 .35 v
hre High Freq. Current Gain

Vep=-10V  lc=3mA (=100MHz | 7 8.5
Cre Reverse Transfer Capacitance

Ic=0 VCE - -10V f= 1 MHz 03 pF
Crp Common Base Fecdback Capacitance

Ic=0 Vep = -10V [- 1 MHz 005 0,09 | pF
NF Nolse Figure (6)

Ic=3mA Vep =-10V 25 B
NF Narrow Band Noise Figure

Ic=3mA Veg = -10V (7)) 2.7 4B

c=3mA  Vgg=-10V (8) 35| 55 | a8
PG Power Gain

Ic=3mA  Vcp=-10V (=200 MHz 19 B

Ic=3mA Vg =-10V [=500 MHz 16 B

Ic=3mA  Vgp-=-10V f=800MHz| 11 | 14 4B
NOTES :

1) These ratings are limiting values above which the serviceability of any individual
semiconductor device may be impaired.

2) These are steady stare limits. The factory should be consulted on applications
Involving pulsed or low duty cycle operations.

3) These ratings give a maximum junction of 200°C and j
bient thermal resistance of 875°C/W (derating facior of .14 m¥, °C).

4) These ratings refer lo a high L point where collector-t itter voltage is
lowest. For more information send for SGS ARS.

5) Measured under pulse conditions: pulsc length = 300 wsec; duty cycle = J%.

6) [ = 200 MHz; Rg = 5080

7) f =500 MHz; Rg =500

8) f =800 MHz; Rg = 50 £

Low-noise L
UHE/VHFamplitier

The BFR 38 is a PNP silicon planar epitaxial tran-
sistor designed as very low noise UHF/VHF amoplifier up
to 1GHz. The BFR 38 is particularly intended for TV
aerial amplifiers and MATV preamplifier applications.

ABSOLUTE MAXIMUM RATINGS (1)
(TA = 25°C uniess otherwise noted)

Voltages and Current

Collector to Base Vepo 40V
Collector to Emitter (4) Vceo 35V
Emitter to Base VEBO 3V
DC Collector Current ic- 20mA
Temperatures
Storage Temperature Range TgTG -55°C to 200°C
Operating Junction Temperature T 200°C
Lead Temperature (Soldering,

10 sec. time limit) TL 260°C
Power (2 and 3)
Dissipation at 25°C

Ambient Temperature Pp 200 mW
Dissipation at 45°C

Ambient Temperature Pp 175 mW

PHYSICAL DIMENSIONS
n accordance with
JEDEC TO-72 outline

123w

]

==

Dis o

Note: all dimensions in mm.

JANUARY 1972
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silicon planar transistor BFR 3¢

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

DERATING FACTOR

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

HIGH FREQUENCY CURRENT GAIN
VERSUS COLLECTOR CURRENT

200 T 100 10
| ST : ]
. I 1 < 4
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. N 50 2 ~
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K]
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0 25 50 75 100 125 150 175 2w) 0,1 05 1 s 10 1 B 3 .
T, - AMBIENT TEMPERATURE - °C Ic - COLLECTOR CURRENT - mA Ic = COLLECTOR CURRENT - mA
NOISE FIGURE VEASUS REVERSE TRANSFER CAPACITANCE SHORT-CIRCUT FORWARD
FREQUENCY VERSUS COLLECTOR VOLTAGE TRANSCONDUCTANCE Y21,
10 [ I ) 80 T 1
Y Vo =-10V
\ 70 cB
. Rg = 500 w o
2 T ERE ¢
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, CE 2 \
w Q =]
e 3! t H
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2 uw O i =
z L . a
= 3 T 1
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w
ER 2
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&
0 1 ® 0.1
30 50 100 200 500 oo ' -l 5 -0 -50
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SHORT- CIRCUIT REVERSE
SHORT-CIRCUIT INPUT ADMITTANCE Y11, TRANSCONDUCTANCE Y124 SHORT-CIRCUIT OUTPUT ADMITTANCE Y,
0 0 6
601 [
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silicon planar transistor BFR38

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CUTOFF CURRENT NOISE FIGURE VERSUS
VERSUS AMBIENT TEMPERATURE - AMBIENT TEMPERATURE
< 00 B s
5 ] : [T [
] t s v oV
- S 1 cs -
& | pd 1 D
-
2 Veg =0V // T oos t = BOOMH
3 Eoo
o
Lo 10 // w 7
i
& 2o -t
3 L e =11
s ! ¥ .05
o 2
s Z o
J o .1
8 ¥
=1
ol 2.5 L
2 25 50 75 100 125 150 u -50 .25 0 25 50 75 100
Tp - AMBIENT TEMPERATURE - °C 2 Th - AMBIENT TEMPERATURE - °C
TYPICAL APPLICATIONS:
MATV 200MHz CHANNEL AMPLIFIER
BFR38 BFR38 BFR 99 BFR36

4.7pF 4.7pF
750 10pF 3.3pF &.8pF 8.20F

15pF
1.2KQ
4700
920
F

InF

——
~
S
g
=

2.7KﬂJ
lokq | 27K
Qain control
Supply Voltage: -24V V.SW.R N <15
Current Drain : 110mA V.S.WR.gyT: <2
PG : 70d8 ‘PouT = 120mW al dim = -30 d8
NF : 3dB Gain Conlrol : >30d8
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silicon planar transistor

BFR38

TYPICAL APPLICATIONS (Contd.)

213MHz VHF AERIAL AMPLIFIER (TV - CH. 10}

50 12pF BFR38 2.2pF  3.90F

BFR 33 2.7pF  2.pF 750
I 7 4

2.2k9
2pF

H

N
Supply Vollage - - 15V NF © 308
Current Drain : 8mA V.SW Ry <L5
PG ;288 VSW.R.gyT: <LS

800MHz UHF AERIAL AMPLIFIER (TV - CH. 62)

750 6.8pF InF 750

1K

!

— 01t
Supply Voltage: -15V NF : 4dB

Currenl Drain :  BmA VSWRy <2

PG : 264B V.SW.R.gyT: <1.5
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NPN ulti-emitter silicon
pl anar transistor

BFR 97-2N3866

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

Characteristic and Min.

test conditions Typ- | Max. | Unit

Symbol

hFE DC Current Gain {5)

Ic= S0maA VCE=5V 10 200

Ic =360 mA VCE =5V 5
VCE sat | Collector Saturation Voltage (5)

Ic=100mA g =20mA 1 v
iceg | Collector Reverse Current

VCE =28V B=0 20 [ pA
BVCES | Collector (o Emitter Breakdown Voltage

Ic=0.1mA VER=0 55 v
BVEBO Emmer to Basc Breakdown Voltage

IE = 100 uA Ic=0 35 v
LVCEO Collec(or to Emitler Sustaining Vollage

(4.and 5)

Ic=5maA Ig=0 30 v
hfe High Freq. Current Gain

Ic=50mA VCg=15V f=200MHz| 2.5
Cobo Base-Collector Capacilance

IE=0 VCB=-28V f=1MHz 3| pF
Po RF Power Output

Pin = 100mW Ve =28V [ = 400 MHz

See Fig. 1 1 w
7 Collector Efficiency

Pout=1W Voe =28V =400 MHz

Sec Fig, | 45 %

NOTES:

1) These ratings are limlting values above which the serviceability of any individual
semiconductor device may be im:

2) These are steady state Ilmlis, ﬁ"faclery should be consulted on applications
involving pulud ordow duty cycle operzuons.

3) These ratings give a of 200°C and junction-t.
thermal resistance of 35°C/W (d’mllng factor of 28.5 mW/~C).

4) These ratings refer o a high-current point where collector-to-emitter vollage is
lowest. For more information send f{or SGS - AR 5.

5) Measured under pulse conditions: pulse iength = 300 psec; duty cycle = 1%

VHE-UHF
oscillator
power amplifier

The BFR 97/2N 3866 is a NPN, silicon planar epitaxial
transistor designed for VHF-UHF class A, B or C amplifier
circuits and oscillator applications.

ABSOLUTE MAXIMUM RATINGS (1)
(TA = 25°C unless otherwise noted)

Voltages
Collector to Emitter (4) VCEO 30V
Collector to Emitter VCES 55V
Emitter to Base VEBO 3.5V
Temperatures
Storage Temperature Range TSTG -65°C to +200°C
Operating Junction Temperature Ty +200°C
Power (2 and 3)
Dissipation at 25°C Case

Temperature Pp SW

PHYSICAL DIMENSIONS
Similar to
JEDEC TO-39 outline

21K b.b MAX

F
[— x
i REE
: — = | o
= < «
a |_—‘_\I'::| a | a8l
) ¢

b

J.2uax DIa 5.08

Note: all dimensions in mm,

APRIL 1972
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silicon planar transistor BFR 97-2N3866

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

POWER DISSIPATION VERSUS

ASE TEMPERATURE RF POWER OUTPUT VERSUS FREQUENCY
” o
R T P5 |
Wil i our
: tw! Vv |

T
i
|
t
|
T

[t

! N
L {
2 : 08
i ) BN —
T + PN 06 | | |
° 1 1 I o5
° @ ) 120 160 Tc(T) 200 x0 200 00 U0 f M) 600
HIGH FREQUENCY CURRENT GAIN QUTPUT CAPACITANCE VERSUS
VERSUS COLLECTOR CURRENT COLLECTOR BIAS VOLTAGE
0 5 0 T
I
bre N S 11 !
F=Z00MHz )| |
8 8 - o 1
B 1+ My
15V \
¢ e i
AN
SVICY H
AVAY ]
[3 AW &
\
AY o
2 2
° 0
0 0! Ie (mAl 0’ 0 [ ] % N VeV
FIG. 1 - RF AMPLIFIER CIRCUIT POWER OUTPUT TEST
(400 MHz OPERATION)
C oy iy 500
R2
Cs5
E-0003
% cz,c‘,,cs_z 25pF Ly Ly =5 cm Line (2x 5 mm)
- 15pF Ly, Lg, Ly = RF choke 0.1 xH
X L4 = Ferrite choke 1 lum
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NPN [omemitter slicon BFR 98-2N4427

VHEF oscillator

power amplifier

The BFR 98/2N 4427 is a NPN, silicon planar epitaxial
transistor designed for VHF class A, B, or C amplifier and
oscillator applications.

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

Charactesistic and - - ABSOLUTE MAXIMUM RATINGS (1)
Symbol \est conditions Min. | Typ. | Max.| Unit (TA = 25°C unless otherwise noted)
hpg DC Current Gain (5) Voltages
Ic =100mA VCE 5V 10 200 8
Ic =360mA =5V 5 Collector to Base Vcgo 40V
\7 Co[ltclor Saturation Voltage (g .
CEsat | 0OmA B) 20mA os | v Collector to Emitter (4) VCEQ 20V
ICEO Coflectos Reverse Current Emitter to Base VEBQ 35V
VCE = 12V IB=0 20 | pA
BV(Bo | Collector to Base Breakdown Voltage
= 100 A IE=0 0 v Temperatures
Bv. Emitter to Base Breakdown Voltage
EBO | e 00 ua oug 35 v Storage Temperature Range TSTG -65°C to +200°C
LVCER | Collector to Emitter Sustaining Voltage Operating Junction
(4and 5) o
Ic oS mA RpE = 1082 | 40 v Temperature Ty +200°C
LVCEQ | Collector to Emitter Sustaining Voltage
(4 and 5) P ;
RN 180 20 v ower (2 and 3)
hfe High Freq. Current Gain fosi H °
o s Ve oiey r=200mHz | 25 Dissipation at 25°C Case
Cobo | Base-Collector Capacilance Temperature PD 35W
IE=0 VCB=12V f=1MHz 4 pF
Py RF Power Output
Pip = 100mW Vce =12V =175 MHz
See Fig. | 1 w
bl Collector Efficiency
Pour=1W Vcc=12V f=175MHz
Sec Fig. | 50 %
PHYSICAL DIMENSIONS
Simitar
- JEDEC TO- 39 outllne
WVIMIN bb MAX
|- —. il =
5 B
S e E= = o
2 - 2|z
~et b -
Jamax Dia.508
NOTES: Note: all dimensions in mm.
1) These ratings ate Limiting values above which the servi ility of any i
semiconductor device may be impaired.
2) These are sleady state limits. The factory should be consulted on applications
invalving pulsed or low duty cycls operations.
3) These ralings give a maximum Junction temperature of 200°C and junction-to-case
thermal resistance of S0°C{W (derating factor of 20 mW/°C).
4) These ratings refer 1o a high-current point where collector-to-emitter voltage is
lowest. For more information send for SGS - AR
5) Measured under pulse conditions: pulse length = 300 psec; duty cycle - 1%

APRIL 1972
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silicon planar transistor BFR 98-2N4427

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

POW(E: R DISSIPATION VERSUS

ASE TEMPERATURE RF POWER OUTPUT VERSUS FREQUENCY
¥ e ]
s ] 1T 2T T |
o | T an| ! ec- 2V
w [ I 1 Wi |
4 16 i
L ]
A
3 12 S
N iy J}‘\ TR
2 08 A
N .
1 04—
! N
0 o
0 0 0 120 160 Tc {'C} 200 o 00 200 300 £00 f {MHz)500
HIGH FREQUENCY CURRENT GAIN OUTPUT CAPACITANCE VERSUS
VERSUS COLLECTOR CURRENT COLLECTOR BIAS VOLTAGE
= 0
tro I‘ Co ||
=200 M4, (phy 1= 1MHy]
L] L]
6 Yee2 15V s [{
N ‘
AN
Y N\
4 \\\ 3
3\ ™~ :
AY - :
]
2 2 :
o L [\ ;
0 ! le (mA) 07 0 ] % % 2V V) 40

FIG. 1 - RF AMPLIFIER CIRCUIT FOR POWER OUTPUT TEST
(175 MHz OPERATION)

Z1=500
-4
Cy
E-0002
€), Cz C3 Cq=3. NpF =2wms 16 wire, 316 "ID, /4 long
5 fecrite choke, Z = 45002
Cp = 2 KpF 3=2wms 16 wire, 1/4°ID, 174" fong
R = 102 Ly=4wms 16 wire, 3/8 “ID, 3/8” lang
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PNP gised siicon BFR 99
Wide band
VHF-UHF

amplifier

The BFR 99 is a PNP silicon planar epitaxial transistor
particularly designed for wide band linear amplifier ap-
plications up to IGHz. It features: very high fT (2.3GHz

yp). )
- very low feedback capacitance
ELECTRICAL CHARACTERISTICS - very good cross modulation properties
(TA = 259C unless otherwise noted) - very low noise
Charactenstic and 4
Symbol test conditions M. | Typ. | Max. [ Unu
" peC Gai ABSOLUTE MAXIMUM RATINGS (1)
FE I - urrent Gain - (5) 2 (Ta = 25°C unless otherwise noted)
1¢ = 10mA 25 | 80
I = 20mA 20 Voltages and Currents
V. Base-Emitter On Voltage
BEon H
I = 10mA VCE =-10V 0.75 v Collector to Base Vego -30V
IcBo Collector Roverse Curcent " © Collector to Emitter (4) Vceo -25VY
cB E= nA :
BVcpo Col]eclor (o Base Brcakdown Voltage Emitter to Base VEBO -3V
= 100uA E=0 -30 v DC Collector Current Ic 50mA
BVERQ Em.ller to Base Breakdown Voltage
= 10uA ic=0 -3 v
LVEQ | Collector to Emitter Sustaining Voltage Temperatures
(4 and 5) -
Ic=5mA Ig=0 25 v Storage Temperature Range  TSTG -55°C to+ 200°C
Copo | Base-Collector Capacitance Operating Junction Temperature T) 200°C
IE=0 Veg=-15V [ 1MHz 11 pF
Cre Reverse Transfer Capacitance
ic=0 VCE -5V f=1MHz 0.4 pE Power (2 and 3)
G Power Gain . |
Ic=10mA Veg =-15V 800 MHz 10 48 Dissipation at 25°C Case
Py Power Qutput - W
Ic=10mA Vogp: -ISV f 800MH: 14 W jl'qmpgmtureﬁ o ) Pp  360m
VcEk | Knee Voltage Dissipation at 25°C Ambient
Ic =20mA 1y value for which Temperature Pp 225mW
Ic=22mA at Vep = -1V 0.8 v
fr Gain Bandwidth Product
c=10mA Vo =15V 14 | 23 GhHz
frnax Maximum Qscillation Frequency
Ic=10mA Veg - -15V 6.5 GHz
NF Noise Figure {Rg = soﬂ)
Ic=3mA Vpg -15V ( 200MHz 25 a8
IC=3mA Veg--1SY 1= 800MHz 35 dB
Ic=10mA Vgg= 15V [ 200MHz 3 dB
" I¢=10mA V(g :-15V [ 800MHx 4 6 dB PHYSICAL DIMENSIONS
Wide-Band Power Gain (stc fig. l) . H
1=40+860 MHz 50 16 I in accordance with
[S21 |2 deucerGam(RS R = sod‘) JEDEC TO-72 outline
Ic=10mA Veg. 1SV [ 800MHz 8 dB
]
max min. 13
53 127 e
3
; ls
3| & ]
.  — —
NOTES
1) Thesc ratings are limiting values abuve which the serviceabilily of any individual Note : all dimensions in mm.
semiconductor device may be impaired. :
2) These are steady. state limits. The factory should be consulted on applications
involving pulsed or low duty cycle operations.
3) These ratings give a maximurn junction temperature of 200°C and junction-to-
case thermal resistanve of 485°C/W, Junction-to-ambient thermal resistance of
7759C/W.
4) These ratings refer 10 a high-current point where collector-to-emitter voltage is
lowest. For more information send for SGS AR 5.
5) Measured under pulse conditions : pulse length 300 psec. duty cycle - I%.

MARCH 1972
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silicon planar transistor BFR99

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

DERATING FACTOR

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

COLLECTOR CUTOFF CURRENT
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silicon planar transistor BER 99

TYPICAL COMMON EMITTER S - PARAMETERS
(VCg =-15V; Ic = 10mA; Tp = 25°C)

INPUT IMPEDANCE S11g REVERSE TRANSFER COEFFICIENT S12g

»003




silicon planar transistor

BFR99

TYPICAL APPLICATIONS :

FIG. I - WIDE BAND MATV AMPLIFIER

BW=40+860MHz  VSWR(N<2
Gr=16dB V.S.W.R.QuT « 2
NF ¢ 5dB VouT = 100 mV for 1% Crossmodulation

FIG. 2 - MATV CHANNEL AMPLIFIER

fo = 600 MHz BW_34p = 10 MHz
Gr=40dB NE = = 4dB
VSWRIN < 1.5 Pour = 15 mW @ dim =-30dB
V.S.W.R.QUT < 1.5

FIG. 3 - 200 MHz MATV CHANNEL AMPLIFIER

BFR I8 BFR I8 BFR 99

Supply Voltage =-24V

€000
Current Drain =~ = 110mA

P.G. =70dB i

N.F. =34dB gancontrol

V.S.W.RIN <13

VSWRoutr <2

PoU =120 mW at dim --30 4B

T
Gain Controt > 304dB
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SILIGON PLANAR NPN

BFS 89

NIXIE DRIVER

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

ABSOLUTE MAXIMUM RATINGS

VCBO
VCEO
VEBO
I
ICM
P
Tslg
T

tot

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

Collector current

Collector peak current

Total power dissipation at T, =25°C
Storage temperature

Junction temperature

300 V

300 V

5 V

150 mA

500 mA

5 W
-55t0175 °C
175 ©°C

MECHANICAL DATA

Collector connected to case

&
N
'.-’. {
A
45°/

s
AL AT

5.08 (4202
!<._

Dimensions in mm

7

TO-39

10/72




BFS 89

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 30

°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 = 250V 50| nA
Vero Collector-base
voltage (I = 0) e =100 uA 300 v
Vceo(susy Collector-emitter
voltage (lg = 0) lc =10mA 300 v
Vcesay Collector-emitter .
saturation voltage le =30mA | =6mA 1|V
hee DC current gain lc =50mA V=10V | 25 —
f; Transition frequency lc =30mA V=10V 90 MHz
-Ce. Reverse capacitance Veg =30V f =1MHz
lc =1mA 3 pF
Ccpo  Collector-base
capacitance Veg =30V f =1MHz
le =0 3.5 pF
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BFS 89

DC current gain Collector-emitter saturation voltage
G-0868 G-0869
hee [ T Ve I
[l v
il
% =
Vee =10V a8
/ hee =10
/ L
60 [
y %
A Tve
i 4
0 LA i Q4
' /
20
oz TYR
0
2 4 2 A 8 2 4 8 0
4 P 2 4 8 2 4 6 8
© 1 0 I (may 107 1 0 le (ma) ©°
Collector cutoff current Collector-base capacitance,
reverse capacitance
|m T G-0870 C L I G-C871
i (pF)
A p
(na) ' — : !
2
o Ves =250V, AN
:
4
Ceso
R 6
o | Tve T
H Lre LN
: 4 TYR
2 TYP
v
0 |
13 2
=
H
] 5 50 75 100 125 Tamn{C) ° z L8 8 2 PN
amb 1 10 Vea, Vee (V) 10?
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BFS 89

Power rating chart

6-0872

120

160 Tease (C)
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JANUARY 1968

BFW43-BFW44
HIGH VOLTAGE AMPLIFIERS

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

o |
GENERAL DESCRIPTION- The BFW 43 ond BFW 44 ore PNP silicon PHVﬁIC:‘E”le.I”A‘A.EIﬁ'I‘DNS PHYSICAL DIMENSIONS
PLANAR epitaxial transistors designed for use inamplifiers where high JEDEC 10-18 outioe s b
voltage and high goin are necessory. 5983 s
They particularly feature an LVCEO of 150 V and ore specified over o [TEY] JTSTRN

wide range of currents.  These devices are covered by Semiconductor
Users Reliability Evaluatian (SURE) Programme.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures
TsTg Storoge Temperature - 55°C to 200°C
Ty Operating Junction Temperature 200°C
T Lead Temperoture (Soldering, 10 sec time limit)  260°C

Maximum Voltages (25°C free air temperoture) 2 ‘33 _}"., T
VcBo  Collector to Base Volroge S50Vt ensons Noles A8 dmentons 0 l"m
Vceo Collector to Emitter Voltage (Note 4) -150 v mﬂ::g&lﬁ:’m:d lo case. f:::":;""‘f'}":':l::";;‘;fd 1o case
Vepo Emitter to Base Voltage -6V

Maximum Power Dissipotions (Notes 2 ond 3) BFW43 BFW 44
Pp  Totol Dissipation at 25°C Case Temperature 14w 25w

at 25°C Ambient Temperature 0.4w 0.7 W

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP., MAX. UNIT TEST CONDITIONS
hFE DC Current Gain (Note 5).................... 40...... Ic=1mA VCe=-10V
hEE DC Current Gain {Note 5). 40, R e =10 mA Vcg=-10V
hgg (-55°C)  DC Current Gain...........c...... e =10 0A Vce=-10V
VBE sat Base - Emitter Saturation Voltage.... Lle=10mA Ig =1 mA
VCE sat Collector - Emitter Soturation Voltage. L =10mA Ig =1mA
Icso Collector Cutoff Current.. LE = Veg = - 100V
Icgo (125°C) Collector Cutoff Current........cceeueiiriiinnnnn. K = Vcp =- 100V
BVeRo Collector to Base Breakdown Voltage....-150 Lo =10 bA Ig=0
BVego Emitter to Base Breakdown Voltage....... B =10 A Ic=0
LVcEO Collector to Emitter Sustoining Voltage..-150 =2mA Ig =0
(Notes*4 and 5)
hte High Frequency Current Gain...........cceeevennnnns 2.5 i lc=1mA Vcg=-10V
f =20 MHz
he High Frequency Current Gain............... TN lc =10mA Vcg=-10V
f =20 MHz
Cre Emitter Transition Capocitance..................co. 20....... 25 =0 Veg =- 0.5V
Cobo Collector - Base Capacitance..............ccereen... 5 7 = Vep=-5V
L

§1



Silicon Planar Transistor BFW 43-BFW 44

TYPICAL ELECTRICAL CHARACTERISTICS (25"0 free air temperature unless otherwise noled)

COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS *
10 — 10 10 —
01208 Lt Ta=-s5°C e R vl SR mlm LT [ asee
< 7 SoRm F 2
Eg | 0.in ] /A’I £ /\/A // I L] == 0' 1 /IJ
e : N 0.0 AL~ : D,
A= e T e JI e 1]
a Lt A f w T A
£ g08nA— / £ ogen Pl £ | 98885 /]
St F iR Nanr===aiiiE e P /]
L e T L ETET
o4 —-—’r / Sap | 'MT ] + G 4 03mA /
w s w _ = n
] 0.04mA - / - i 0.030A |1 V 4 iA A
2 08 2 5.02m
b= = o —
‘:.’Jz _ A| YV © 2 [ IaiozlmA /l/ g, ——— 7
< 0. m' — © AU |_A © 9.0LmA 1 ‘
0 B0 \ 0 'g =0 0 '8z |
0 50 .00 -150 200 -250 50 1100 <150 -200  -250 o 50 100 -150  -200 250
Ve - COLLECTOR VOLTAGE - V Vee - COLLECTOR VOLTAGE - Vv Veg - COLLECTOR VOLTAGE - V
COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS *
1 1 1
.—-—r [ T
Fibph VpA— 10 A 8ph
_ﬁ.— —
Tos|db—r—T"T 1 | Zop f=t1 208 7 A =T
; — :
. 12ph -""‘?—1 e i ]A i _._—__r—-
o | H il = AT
Z 0.6 10 A . Z0.6 T £o T
3 f——T""] 2 (’JA 3 Suh | =T
S ___.“_i‘l—————'—"—l S — 3 A
£ 0.0 . : 2o [] | o4 o
t; buh ! g aph § 3uh
T
o o ) T
S 02 Apt So.2 | 8.2 Zuh
5 T A 2u A . T
£ 2uA £ T © 1A
- : a T T1oae
0 13=0 Th = -55°C 0 g =0 0 I =0 aA=125°C
0 -0 -0 30, -0 .50 0 S10 -2 30 -4 -50 0 0 -20 30 -0 .50
Vee - COLLECTOR VOLTAGE - V Veg - COLLECTOR VOLTAGE - V Ve - COLLECTOR VOLTAGE - V
DC CURRENT GAIN BASE SATURATION VOLTAGE > COLLECTOR SATURATION YOLTAGE
. VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT w VERSUS COLLECTOR CURRENT
60 - g .0.3
TTIT T 17 ! A g - —
Vep =- 10V > 5 Ic=101g
. T o
w o >
@ .08 pal 4 z 0B
2 ey g = g
3 1] = /‘L‘S,‘“f s -0z
[ A z -06 ol Z
2 g0 /"] E /// | 11 1A b 0.15
o > ; I 125 x 7 '/
3 =g Lt S os LA 2 5,,.”/
5] < H PR i e
a |4 L4 “ 1 w R S e i i e // | -
:‘1,40 L4 1 1 E f__’,' N~ I l‘{ A
i —H @ -0.2 . -0.05 2C
LA " ic=101g 5 32>
ﬂ 111 l:l'
w
0 £ LT # l
0.001 001 0.1 1 0 50 0.1 1 10 100 1 1 10 100
Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA

* Single family characteristics on Transistor Curve Tracer.



Silicon Planar Transistor BFW 43-BFW 44

TYPICAL ELECTRICAL CHARACTERISTICS (25°C iree air temperalure unless otherwise noted)

COLLECTOR REVERSE
COLLECTOR REVERSE CURRENT
« VERSUS BIAS VOLTAGE  CURRENT VERSUS TEMPERATURE
< 0.4 T
c Ig=0 e Vg = - 100V
w w i = od
[~ & E Vv
x
303 S /]
(=] o e
H 5 pd
w w
« 0.2 o« //
@ @
2 < A
b L b L
- — pal
= 0.1 3 —
3 S A
. J .
2 / 2
9 Soa
100 12
0 -40 -80 -120 -160 5 50 L] 5
Tp - AMBIENT TEMPERATURE - °C
Vg - REVERSE BIAS VOLTAGE - V
HIGH FREQUENCY CURRENT GAIN INPUT AND OUTPUT CAPACITANCE
VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE
5 50
z T 1T 1 {
2 Lveg=dov
2 g 1= e / ;crs
z 20 ™
w
& " \ n)
£ N <
33 U }
2 e [~
w < N
3, =3 A
9 >
o W < >y
u. % \
= 2 <
E ) N
LV
u,
<0 1 =
0.1 1 10 100 0.1 1 -10 .
-V
Ic - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be
impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle
operations.

(3) These ratings give a maximum junction temperature of 200°C and junction - to - case thermal resistance of 125°C/W
(derating factor of 8mW/°C); junction - to- ambient therma! resistance of 438°C/W (derating factor of 2.3mW/°C);
for BFW 43. Junction - to- case thermal resistance of 70°C/W (derating factor of 14.3mW/°C); junction - to- ambient
thermal resistance of 250°C/W (deroting factor of 4mW/°C) for BFW 44.

(4) This rating refers to a high - current paint where collector-to- emitter voltage is lowest, For more infarmation send

for SGS- AR 5.

(5) Measured under pulse conditions : pulse length =300 usec; duty cycle=1%

53




54



FEBRUARY 1968

BFW 63
60 MHz SMALL SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The BFW63 is an NPN Silicon Planar Transistor which has

been designed for low noise, small signol omplifiers. It is suitoble for the IF stoges PHYSICAL DIMENSIONS
of rador and telecommunicotion systems. HDEC T0-12 outine
ABSOLUTE MAXIMUM RATINGS (Note 1) ::
Maximum Temperatures ul
A MAX
TsTg Storoge Temperature Range -55°C to 175°C “ t
T, Operating Junction Temperature 175°C s il L,_
. t.m
TL Lead Temperature (Soldering, 10 s time limit) 260°C i "l]ﬂ__
Maximum Power Dissipations (Nates 2 and 3)
Pp Total Dissipation at 25°C Case Temperature 0.215 W
at 25°C Ambient Temperature 0.15w

Maximum Voltages (25°C free air temperature)

Vegg  Collector to Bose Voltage 40V
VCEO Collector to Emitter Valtage (Note 4) 0V
Vepg Emitter to Base Voltage 4v
ELECTRICAL CHARACTERISTICS (25°C free air temperature)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Current Gain (Note 5)......c.coeuenen.... 25...... 70 e lc=4mA Vcg =10V
VBE Base - Emitter Voltage..........c.couuimiiiiiicnnnnn. 0.73....0.8.....V......... lc =4 mA Vce=10V
Ices Collector Reverse Current...........ocevvueernnnneee. 0.001...0.5.....pA....VcE = 10 V VEg =0
BVcpo Collector to Base Breakdown Voltage.....40.............ceoevrnen..e. Vi lc = 100 pA lg=0
BVEgg Emitter to Base Breakdown Voltage....... Qoo Vit lg = 100 uA lc=0
LVceo Collector to Emitter Sustaining............. 30 Vioroon Ilc =5mA Ig =0
Voltage (Nates 4 and 5)
hfe High Frequency Current Gain............... 4........ L J PSRN Ic =4mA Vce=10V
f = 100 MHz
Cre Reverse Transfer Capacitance........c..ccuneennnnn 0.2...... 0.25....pF....... lc =4mA Vcg=10V
f=1MHz
NF Noise Figure.......ccoveeviiiiiiiiiiiiiiiiiaiieieennes 3 | N dB....... Ic =4 mA Vce=10V
f =60 MHz Rg = 200 Ohm
G Power Gain (nevtralized)..................... 30...... 35 s dB........ Ic =4 mA Vce=10V
f =60 MHz
G Power Gain (unneutralized)......cccouveviiunennnnns 33 dB....... Ic =4 mA Vce=10V
stab. factor =4 f ="60 MHz
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Silicon Planar Transistor BFW 63

ELECTRICAL CHARACTERISTICS (25°C free air temperature)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
AGC Automatic Gain Control Collector.......... - TR, 12....... mA....... G=G(lc =4mA) -30dB
Current f =60 MHz
die Input Conductance..........coeeeivniiiiniiiiiiinnns. 45 mmho....lc = 4 mA Veg=10V
f =60 MHz
bie Input Susceptance.......ccomvieiiiiiiiiiieriiiiin 9.5 mmho....lc = 4 mA Vcg=10V
f =60 MHz
9fe Transfer Conductonce........c..oevnivieiiininiinnenn, 103...............mmho..... I~ = 4 mA Veg =10V
f =60 MHz
bfe Transfer Susceptance........cccccovieeiniinneecnnnnns 48, mmho....Ic = 4 mA Vecg =10V
f =60 MHz
doe Output Conductonce........ovvnriininnninnivnneninsns 0.1, mmho....Ic = 4 mA Vecg=10V
f = 60 MHz
Coe Qutput Copacitance.......covvveeviisanaevnrineninenens 1.35 e pF....... Ic =4mA Vcg=10V
f = 60 MHz
NOTES:
(1) These ratings are limiting volues above which the serviceobility of any individual semiconductor device may be
impaired.

(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle
operotions.

(3) These ratings give a maximum junction temperoture of 175°C and junction - to - cose thermal resistance of 7000C/W
(derating factor of 1.43mW/°C); junction-to-ambient thermal resistance of 1000°C/W (derating foctor of 1 mW/°C).

(4) This rating refers to a high- current point where collector- to- emitter voltage is lowest. For more information send

for SGS- AR 5.
(5) Measured under pulse conditions: pulse length =300 ysec; duty cycle = 1%.
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FEBRUARY 1968

BFW 64
200 MHz SMALL SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The BFW64 is a high frequency NPN Silican Plgnar Tran -
sistor which has been designed for low noise, small signal amplifiers. It is suitable for
the VHF stages of radar and telecommunication systems.
ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures ’

TsTg Storage Temperoture Ronge -55C to 175°C

175°C

TJ Operating Junction Temperature
T Lead Temperature (Soldering, 10 s time limit) 260°C
Maximum Power Dissipations (Notes 2 and 3)
Pp Total Dissipation at 25°C Case Temperature 0.215¥
at 25°C Ambient Temperature 0.15¥
Maximum Voltages (25°C free air temperature)
Vego Collectar to Base Voltage 40V
VCEO Collector to Emitter Voltage (Note 4) YV
Vego Emitter to Base Voltage 4V

ELECTRICAL CHARACTERISTICS (25°C free air temperature)

PHYSICAL DIMENSIONS
in gocordence with
JEDEC T0-12 octie

i-31

-4

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Current Gain (Note 5)...........coee.... 30...... 70, IC =4 mA VCE =10V
VBE Base- Emitter Voltage.........ocovveieriiennecnnnnees 0.73....0.8...... Vi, Ic =4mA Vcg=10V
IcES Collector Reverse Current..........cocccuuennnnnnnnsd 0.001...0.5.....pA....VcE= 10V VEg =0
BYcRo Collector to Base Breakdown Voltage.....40. Ig=0
BVeRpo Emitter to Base Breakdown Valtage....... Ic=0
LVCEO Collector to Emitter Sustaining lg=0
Voltage (Notes 4 and 5)
hie High Frequency Current Gain............... 4.5.....6.5. 0, lc =4mA Vce =10V
f = 100 MHz
Cre Reverse Transfer Capacitonce.........ouvevnnnnnnns 0.2......0.25....pF....... Ic=4mA Vcg=10V
=1 MHz
NF Noise Figure.....ccoornrimiiiiiivesieieenercrcecrnnes 5iccennes 6........ dB....... Ic =4 mA Veg=10V
f=200MHz Rg =50 Ohm
G Power Gain {neutralized)..................... 1821 i, dB....... Ic =4mA Vcg=10V
f =200 MHz
G Power Gain (unneutrolized).....c..oevevnevnnninnnnne. 17.7 i, dB....... lc =4mA Veg =10V
stab. factor =4 { = 200 MHz
AGC Automatic Gain Control Collector.......... 100 ieeiieennes 15....... mA....... G =G (Ilc =4mA) -30dB
Current f = 200 MHz
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Silicon Planar Transistor BFW 64

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be
impaired.

(2) These ore steadystate limits. The factory should be consulted on applications involving pulsed or low duty cycle
operations,

(3) These ratings give a maximum junction temperature of 175°C and junction - to - case thermal resistance of 700°C/W
(derating factor of 1.43mW/°C); junction - to-ambient thermal resistance of 1000°C/W (derating factor of 1mW/°C),

(4) This rating refers to a high - current point where collector - to - emitter voltage is lowest. For more information send

for SGS- AR 5.
(5) Measured under pulse conditions: pulse length =300 usec; duty cycle =17,
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FEBRUARY 1968

BFW 68
HIGH FREQUENCY AMPLIFIER
NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BFW68 is an NPN Diffused Siticon Planar Transistor

which has been designed for high frequency amplifier and oscillator applications.

PHYSICAL DIMENSIONS
m accordance wil
JEDEC T0-13 outhine

ABSOLUTE MAXIMUM RATINGS (Note 1) sl

-4

Maximum Temperatures

Tg7g Storage Temperature Range ~55°C to 200°C
Ty Operating Junction Temperature 200°C
T Lead Temperature (Soldering, 10 s time limit) 260°C

Maximum Power Dissipations (Notes 2 and 3)
Pp Total Dissipation at 25°C Case Temperature 12w
at 25°C Ambient Temperature 0.36 W

Maximum Voltages (25°C free air temperature)
Notes. Al dimensions in mm.

VCBO Collector to Base Voltage 50 v &‘:‘:Jml:&c::dlnum
Vcgo Collector to Emitter Voltage (Note 4) 40V
VeEpo Emitter to Base Voltage 5V

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Current Gain (Nate 5)...........c....... 35...... B0, IC =100 pA VCE =10V
heg DC Current Gain (Note 5)................... 45...... 1200, Ilc=1mA Vcg=10V
hFE DC Current Gain (Note 5)................... 50...... 1200, e, Ic =10 mA Veg=1V
hEg DC Current Gain (Nate 5)........cccceveues 40...... 105, i, lc =50 mA Vcg =10V
VBEsat Base Saturation Valtage (Note 5).................... 0.75....0.85....V......... Ic =10 mA Ig =1mA
VBEsat Base Saturation Voltage (Note 5).................... 0.86....1........ Vo Ic =50 mA Ig = 5mA
VCEsot Collector Saturation Voltage (Note 5).............. 0.09....0.15....V......... Ic =10mA Ig =1mA
VCEsat Collector Saturation Voltage (Note 5).............. 0.2...... 04..... Viooonn Ic =50 mA Ig = 5mA
lceo Collector Reverse Current............c.....counee..n. 0.1...... 10....... nA....Vcg =30V Ig =0
lcBo (125°C) Collector Reverse Current.......ccocveueevunenenenan. 0.1...... 30....... uA.. Veg =30V Ilg=0
BVcRpo Collector to Base Breakdown Voltage.....50......c.cccvvuiinennnen. Voo lc =10 A lg =
BVERo Emitter to Base Breakdown Voltage....... S Vi Ig =10 A Ic=0
LVcEo Collector to Emitter Sustaining............. A0, Vo ic =10 mA g =0
Voltage (Notes 4 and 5)
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Silicon Planar Transistor BFW 6§

ELECTRICAL CHARACTERISTICS (25°C free oir temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hfe Small Signal Current Gain...............c.... 40 200......cciiiene Ic=1mA Veg =3V
f=1kHz
hie Input Resistance...........coovii i i [ T kQ........ Ilc=1mA Vce =5V
=1 kHz
hoe Output Conductance..........o..vevvviineiiiniiiieiaiiiannnnnes 75....... pmho....Jc = 1 mA Vce=5V
=1 kHz
hre Voltage Feedback Ratio........cceeveveviieirererrieiarennnn. LI X104 lc=1mA  Vcp=5V
f=1kHz
hfe High Frequency Current Gain.............. 2.5 B Ilc=10mA Vcg=15V
f = 100 MHz
Cre Emitter Transition Capacitance..................... 6........ 10....... pF.een. Ic=0 VEg =05V
Cobo Base - Collector Capacitance..........cuvvvernnnanns 3veeeens 4. ... pF...... g = Vep =10V
NF Naise Figure.....ccoocovviiiiiiineriniiieiiiinecnieann, 5.8 JdB........ lc=1mA Vcg =5V
f=100MHz Rg=2000Q
hie Smoll Signal Current Gain............ccoeuune. 50, 200.....ccceiiiins Ilc =5mA Vcg =35V
f=1kHz
hie Input Resistance......oooiviiiiniiiiicniiiiiiceiiene e 2o, kQ........ Ilc=5mA Vcg =5V
=1kHz
hge Output ConductonCe......ovvveieeeiinieiiiieeieeeiie v 125..... umho.....lc = 5 mA Vcg =5V
f=1kHz
hre Voltage Feedback Ratio.........oceurirrerrerisersennannn. 5ie X104 lc=5mA  Vep=5V
f=1kHz
ton Turn On Time..oomieevinreeiiinireris e eevrie e, 30, eeeenne NS.eveeenen. lc=30mA Ig)=5mA
toff Turn Off Time...coivveneeiievieiieeieeiiniceeeanas 240...ccceninnnnns NS..cvvinnns lc =50 mA Igy = lgg=5mA
NOTES:
(1) These ratings are limiting values obave which the serviceability of any individual semiconductor device may be
impoired,

(2) These are steady stote limits. The factory should be consulted on applications involving pulsed or low duty cycle
operations.

(3) These rotings give a moximum junction temperature of 200°C and junction - to - case thermal resistonce aof 146°C/W
(derating factar af 6.9mW/°C); junction - to - ambient thermal resistance of 486°C/W (derating factor of 2.06 mW,/°C).

(4) This rating refers to a high- current point where collector - to- emitter voltage is lowest. Far more information send

for SGS- AR 5.
(5) Measured under pulse conditians: pulse length=300pusec; duty cycle=1%,
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NPN SILICON PLANAR TRANSISTOR BFw 70

60 MHz
IF output amplifier

The BFW 70 is an NPN diffused silicon Planar epitaxial
transistor specially designed for 60 MHz, fixed gain,

ELECTRICAL CHARACTERISTICS IF amplifiers. Also suitable as oscillator or amplifier in
{Ta = 25°C unless otherwise noted) the VHF and UHF ranges up to 1 GHz.
Symbol Characteristic and Min. T,a. | Max.| Unit

test conditions

ABSOLUTE MAXIMUM RATINGS (1)
{Ta = 25°C unless otherwise noted)

hgg DC Current Gain {5}
v Ic= 10mA Vce = 10V 30 75
BE on | Base Emitter On Voliage
Ic= 5mA Veg = 10V 072| 09 | v Voltages
BVeBO | follectar to Bax: Breskdown Voltage, 20 v Collector to Base Voltage Vego 30V
BVEgQ | Emitter 1o Base Breakdown Voltage Collector to Emitter
v EE = 10uA Sustaini (\:I=I 4 v Voltage (4) Veeg 30 Vv
LVCED (dolalr?g(g; to Emitter Sustaining Voltage Emitter to Base Voltage VEBO 4 v
ic= 1mA Ig=0 30 v
hg High Freq. Current Gain
€ Ic= 10mA VCE=10V = 100MHz | 7.5 9 Temperatures
Cre Pcwjfsle;(:ns'e\flggpic%f{fe f= 1 MHz 022| 03 | pf Storage Temperature Tg1g - 55 °Cto 175°C
NF Noise Figure (6) Operating Junction Temperature T; 175°C
NF I o;zFirglﬁe (7 Vee =10V 28 @8 Lead Temperature (Soidering
Ic= 2mA Vce = 10V 35 dB 10 sec. time limit) T 260 °C
NF Noiss Figure 8}
Ie = VeE = 10V 45 a8 Power (2.3)
GT Trasdueer Galn (Unnsulrahzed)
€Cima  VEEZIV z a8 Dissipation at 25 °C Ambient
Ic=7mA VCE = 10V 35 dB Temperature Pp 024 W
Stability factor = 4
Giie Input Conductance
c=7mA Vcg= 10V = 60MHz 33 mmho
B11ie Input Susceptance
TC = 7mA Vce = 10V f= 60MHz 6.5 mmho
G21e ransfer Conductanca
I 7mA Ve = 10V f= 60 MHz 145 mmho
B21e ranster Susceptance
Ic=7 VCe= 10V = 60MHz 75 mmho
R22e Qutput Impedance
I[c= 7mA  Vcg= 10V = 60MHz 6 K
C22¢ Qutput Capacitance
lc=7m VCE = 10V f= 60 MHz 17 pF
G Input C it
He | P A Vg = 10v 100 MHz 52 | mmho
B Input Susceptance :
Me | oA Vg = 10V §= 100MHz 8 mmho
G21e ransfer Conductance
!|C= 7mA  Vce= 10v = 100MHz 110 mmho
B21e ransfer Suscep(ance
lc=7mA Vce = 10V f= 100 MHz 85 mmho
R22e Oulpu( Impedance
Ic=7m Vce = 10V 100 MHz a Ka
C22e Output Capacitance
c=7m VCe = 10V 100 MHz 1.6 pF
Gyig Input Conductance
lc=7mA  VCg= 10V 200 MHz il mmho
B11e Input Susceptance
Ic= 7mA Vce = 10V 1= 200 MHz 10 mmho
G21e Transfer Conductance
Ic=7mA  Vcg= 10V = 200MHz 50 mmho
B21e Transfer Susceptance .
lc=7mA  Vcg= 10V = 200MHz 90 mmho
R22g Oulpul Im,fedan e
Vce = 10V f= 200 MHz 3 KQ
C22e Oulput Capacitance
lc= 7mA  Vgg= 10V f= 200 MHz 15 oF
OTE
1) Thesc ratings arg himiting values above which the serviceability of any individual semiconductor device
m|
2) These zlirepglewy state limits. The factory should be consulted on applications involving pulsed or
low duty cycle operations
3) These ratings give a maximum junction temperature of 175 °C and junction - 10 - ambient thermal
resistance ot S%OGCIW {derating factor of 4,16 mW/oC).
4) Trgose ralungs re'der' losa hlgh current point where collector - 1o - emitier voltage is lowest. For mare
informati
5| Meioisumred‘:mdr:r oulsecondmons pulsc tength = 300 usec; duty ¢ cle = 1%
6t = Hz, Ag =200 Q
100MH1 /2 =150
200 MHz; Fi =100

MARCH 1969
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JUNE 1968

BFX17
CLASS C IF-VHF AMPLIFIER

NPN SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BFX 17 is a high-voltdge, high -current transistor for

applications requiring operating current up ta 1A. lts high minimum f1 (250 MHz) to~ PHYSICAL DIMENSIONS
gother with its high Poy ond Power Gain (1.8W and 6.5d8 ot 150 MHz) make it ideal K055 e
for use as Class C |IF — VHF power amplifier. e

This device is covered by Semicanductor Users Reliability Evaluation (SURE) Pragramme.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

TsTG Storage Temperature - 55°C ta 200°C
Ty Operating Junction Temperature 200C
TL Lead Temperature (Saldering, 10 sec time limit) 260°C

Maximum Power Dissipations (Notes 2 and 3)

Pp Total Dissipation ot 25°C Case Temperature 3.5W
at 25°C Ambient Temperature 08w
Notes All dumensoat i mm.
Maximum Voltages and Current rosiviinr ot

Vcgo Collector to Base Voltage 60V

Vceog Collector to Emitter Valtage (Note 4) 40V

Vegg Emitter to Bose Voltage 6V

Ic Moaximum Collector Current (Note 5) 1A

ELECTRICAL CHARACTERISTICS (25°C free oir temperature uniess otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hgg DC Current Gain {(Nate 5).. £0.... Lelg=10mA Veg=1V
hge DC Current Gain {Note 5).. ..35......80.. Ll =100mA Vg =1V
hge DC Current Gain (Note 5).........cocvvvnvnnnn 50 lc=500mA Vcg=1V
hge DC Current Gain (Note 5)..........cocovvviiiiinninnns lc =1000mA Ve =5V
VBE sat Bose Saturation Voltage (Note 5). Lo =10 mA Ig =1 mA
VBE sot Base Soturation Voltage (Note 5). =100 mA Ig = 10mA
VBE sot Base Saturation Voltage (Note 5). = 300 mA ig =30 mA
VBE sot Base Saoturation Voltage (Note 5) = 500 mA Ig =50 mA
VBE sot Base Soturatian Voltage {Note 5) = 800 mA Ig =80 mA
VBE sot Base Saturation Valtage (Note 5).... .l = 1000 mA Ig = 100mA
VCE sot Collector Saturation Yaltage (Note 5).. e =10mA Ig =1 mA
VCE sot Collector Saturation Valtage (Note 5).. Lo =100mA...  Ig =10 mA
VCE sot Collector Soturation Voltage (Note 5)................ A = 300 mA Ig =30 mA
VCE sot Collector Saturation Voltage (Note 5)................ . = 500 mA Ig =50 mA
VCE sot Collector Saturotion Voltage (Nate 5)................ [ LR TR Ic =800 mA Ig =80 mA
VCE sot Collector Soturotion Voltoge (Note 5)-+++-s--+-veus D.6..... | P Voo Ic = 1000 mA Ig = 100 mA
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Silicon Planar Transistor BFX17

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN.  TYP, MAX. UNIT TEST CONDITIONS
lcso Collector Reverse Current.........cccoiivuiciiieieni.. 0.25...2........ BAL. Ig = Vep =40V
ICBO (100°C) Collector Reverse Current.........coevvvvernvninnnnans 25...... 120..... pAL lE = VCB =40V
BVcRo Collector to Base Breokdown Voltoge..... 60, i Voo Ilc =10 A lg=0
BVEgo Emitter to Bose Breokdown Voltage........ T Vi Ic = lg =10 A
LVcEo Collector to Emitter Sustaining Voltoge... 40............ccooeevien. Vi Ilc =10 mA Ig =0
(Notes 4 and 5)
hie High Frequency Current Gain................ 2.5..... B O Ic =50 mA Vcg =10V
f = 100 MHz
Cobo Common - Bose Qutput Copocitonce,................. [T 12....... pF........l Ig=0 Veg =10V
Input Open
Cibo Common - Bose Input Capacitonce,................... 40...... 55....... pF.ais Ic = VBe =0.5V
Output Open
G Closs C Power Goin...cc.vuveenneevininennnns [ TR ) ) PSRN dB
Py Closs C Power Out...cocvveinniiiiiiiannnnen. 13250 W f = 60 MHz see test circuit
n Closs C Collector Efficiency............... 60, e Forveriiinens
G Closs C Power Goin....ueeevicvriiinrieenniiaiiinnnns 6.5 s 4B
Po Class C Power Oute...ooovvniiiniiinnninnn, Vo 1.8 Wonn f = 150 MHz see test circuit
n Closs C Collector Efficiency.........oevvuevinnenens 500, Foveineenens
NOTES:
(1) These rotings ore limiting values above which the serviceability of any individual semiconductor device moy be
impoired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle
aperotions.

(3) These ratings give o moximum junction temperature of 200°C and junction - to- case thermal resistance aof 500C/W
(derating factor of 20mW/°C); junction - to- ambient thermal resistonce of 219°C/W (derating factor of 4.56 mW/°C).

(4) Ratings refer to a high - current point where collector - to - emitter voltage is lowest. For more infarmation send for
SGS- AR 5,

(5) Measured under pulse conditions: pulse length = 300 psec; duty cycle = 1=,

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BASE CHARACTERISTICS * BASE CHARACTERISTICS * BASE CHARACTERISTICS *
500 T T T 500 T %00 : . . r

'TA =.55(C 50mA « | 50 ["A « Ta=125¢C | SOIMA
< 400 aomlAl j 400 :‘0"\']‘ | f 200 LOmAI’
- & soma] || =z soma g |] |
g ] E i g [1]
]l Pt REERi
Sl | [ PN 1| 5w ][] P

= 4
i : Il E T
© 100 _© 100 / / L-’ 100 /
o
: 7] /1] /7
0 /// // 0 ¢ / 0 94
0.7 0.8 0.9 1 11 12 0.6 0.7 0.8 0.9 1 11 0.5 0.6 0.7 0.8 0. 1
VBE-HASE- EMITTER VOLTAGE - V VHE-BASE- EMITTER VOLTAGE - V VSE-BASE~EMPTTER VOLTAGE - V

* Single family characteristics on Transistor Curve Tracer,
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Silicon Planar Transistor BFX17

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS *

COLLECTOR CHARACTERISTICS*

COLLECTOR CHARACTERISTICS®

Ic - COLLECTOR CURRENT - mA

* Single family characteristics on Transistor Curve Tracer.

Ig- COLLECTOR CURRENT - mA
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Silicon Planar Transistor BFX17

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

HIGH FREQUENCY CURRENT GAIN COLLECTOR REVERSE CURRENT VERSUS BASE- COLLECTOR
VERSUS COLLECTOR CURRENT < os COLLECTOR - BASE VOLTAGE « o CAPACITANCE VERSUS YOLTAGE
T T 11 E @ T 2o
z [ Veg=1ov ‘ I [ . [ W E
S 1 = 100 MHz ‘ = 3]
- 1 @ L AL EAN
z \ 1 o 0.2 -
3 Tl 3 | A <
z 4 l I ’ [ w P o ,
U
3 AN 2 0 :
(S ‘ N = e
5 g 0.05 l [
E a O 5
4 s ]
22 / N £ g
prr
T Y ) W
2 2 w5
T g 0.2 2
o ' .
= o
- 0 Son d§ 4
1 10 100 500 0 10 20 30 ) 50 ! 2 5 o 2 50
i - COLLECTOR CURRENT - mA Vep - COLLECTOR - BASE VOLTAGE - V Veg - COLLECTOR - BASE VOLTAGE - ¥
OUTPUT PDWER AND POWER GAIN 150 MHz CLASS C AMPLIFIER TEST CIRCUIT
VERSUS FREQUENCY
3 1
» c *BFXI7
° INPUT 2
2.5 hSol 12 400 mW S/ ou;:
~ 50 0
> }7&& v © 50 ¢
. ° ~ (S °
g° [ \ "c_'l‘%\“j v — z €= 10+ 45pF
ES s, N - z §
° \= IJV\—E&’ %, g Cy = 150 pF ¢
L5 ) 8@ C3; €4 Cs= 1000 pF !
5 = o 3: €4 Cs
e | AN R £ co=2:80F
s, Voo = 12v 6 & Cy = 4+20pF
< r B Ly = L8 pH
o® Ly = 2tcoil, 1.5 mm wire internal dia = 12 mm
0.5 a tapped | tum from collector, and | mm |c5
r intertum spacing.
o L 2 Ly = 1.8 4uH O Ve =18V
0 20 4 60 80 100 120 10 160 Ly =015 uH
R =
!~ FREQUENCY - MHz * = Heat sink is required
60 MH1 CLAS5 C AMPLIFIER TEST CIRCUIT
*BFXI7
C) = 10 : 45 pF INPUT G L <9 C;UTPl
Cq: C4q: C73 6+ 30pF 200 m¥ 3
2: €4 C7 20
C3: €5 Cg= SoF soq
L Lg = 0.68uH
Ly =394

L3 =4t coll; 1.5 mm wire internal dia = 12 mm.
tapped | turn from collector, and | mm.
interturn spacing.

Lg =5.6uH

R =50

* = Heat sink Is required
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JANUARY 1967

BFX18
60 MHz LOW-NOISE, SMALL-SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The BFX 18 is a high frequency NPN silicon PLANAR transistor
specifically designed for low noise, small signal amplifiers and is particularly suitable for the PH'_S‘ML DI:(EN:IONS
IF stages of radar and telecommunications sysctems. [t features 32 dB of Power Gain and 2.5dB JEDEC (10-18) autine

of NF at G0MHz and excellent AGC characteristics.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

TsTG Storage Temperature -5%C w + 200°C
T] Operating Junction Temperature 200°C Maximum
T Lead Temperature (Soldering, No Time Limit) 260°C Maximum

Moximum Power Dissipotions
P Total Dissipacion at 25°C Case Temperature (Note 2) 0.26 Ware
at 25%°C Ambient Temperature (Note 2) 0.175 Wart

Hotes A dmensicas n cum.

MaxImum Voltoges (25°C free air temperature unless otherwise noted)

Veso Collector 1o Base Voliage 30 Volts
Veeo Collector to Emitter Voltage (Note 3) 30 Volts
VEBO Emitter to Base Voltage 3 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Pulse Current Gain (Note 4) 20 75 Ic=25mA VcE = 24 v
hpg DC Pulse Currenr Gain (Note 4) 25 80 Ilc =4mA Veg =12V
VpE (on) Base to Collector Voliage 0.9 v Ic = 2.5mA Veg = 24V
Iceo Collector Cutoff Current 0.1 50 nA Ig =0 Vep =10V
BVcpo Collector to Base Breakdown Voltage 30 v Ic =50 uA Ig =0
BVERo Emitter to Base Breakdown Voltage 3 v Ic =0 1g = 50 pA
VcEQ (sust)  Collector to Emitter Sustaining Voltage 30 v Ic =5mA Ig =0
(Notes 3 and 4)
hfe High Frequency Current Gain (f = 100 MHz) 4 5.5 [c =25mA VcE = 12V
Cre Common Emitter Feedback Capacitance 0.4 0.6 pF Ic =4mA Ve =12V
Cre Common Emitter Feedback Capacitance 0.27 0.5 pF Ic = 25mA VCg =24 V
PG, Power Gain (f =60MH2) (Note 5) 30 33 dB Ic =4mA Vee =12V
PGy Power Gain (f =60 MHz2) (Note 5) 29 32 dB Ic =2.5mA Veg =24V
AGC Automatic Gain Control (f =60 MHz) (Note 5) 12 mA Ic = for which Pg = P1-30dB
NF Noise Figure (Note 6) 2.8 5 dB Ic = 4mA Veg =12V
NF Noise Figure (Note 6) 2.5 5 dB Ic =2.5mA VcE = 24V

67



Silicon Planar Transistor BFX18

TYPICAL ELECTRICAL CHARACTERISTICS (25 C free air temperature unless otherwise noted)

FORWARD TRANSFER ADMITTANCE REVERSE TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT GAIN BANDWIDTH PRODUCT
% OUTPUT SHORT CIRCUIT 1 INPUT SHORT CIRCUIT a0 VERSUS COLLECTOR CURRENT
z Taa] f Ty
, VeE = 12V = o . 700
w100 w S
z AN ] “bre 5 s00 ]
£ 4 £ 2 HN
= B st a
§ e 7 § / E 500 A 1N
; 0 A \ § 0.1 £ w0
g A\ 7] =
é 0! / ; 0.05 5 300 /
g 4 e o] 2 4
2 N S + 10
2 »20.01 0
0 w12 o H 6 o 0.1 10 100
Ig - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS
COLLECTOR CURRENT OUTPUT COLLECTOR CURRENT INPUT NOISE FIGURE VERSUS
- SHORT CIRCUIT 1 SHORT CIRCUIT . COLLECTOR CURRENT
Py T vt Tiv
o 50 Vep = 12V 0 0.5 kb, =160 MHz
E H ] pd ?
w Sie w s /
z .~ z £ /
Ew =3B 1= 60 MHz e
§ v \ % / Veg = 12V Y,
s s Yie 4 50.05 ° 74
5 7 ] & 7 RN A
= A 3 L,
' s A e
> > 7
1 0.0 V 0l
9 b B o 0 2 1 o 0 4 3 3 ]
I¢ - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA
COMMON EMITTER FEED-BACK
DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN CAPACITANCE VERSUS
o VERSUS COLLECTOR CURRENT 110_VERSUS AMBIENT TEMPERATURE O COLLECTOR VOLTAGE
Vcle “hhv ‘ | 12 =5mA 8 ‘e % Z.S:MA
z z Vee = 12V E t=1MHz
z 8 glm go.e
= AL IN s & i
E boF '// \ Emo Bos \
e A : - b=
z wy Z aoL ] Lo R
| : —]
1 » 60 Bo.2
= = 3
H
0 @ 8 o
0.1 1 10 00 0 20 C3 %0 B0, © 4 8 12 16 i
I - COLLECTOR.CURRENT - mA Ta- AMBIENT TEMPERATURE - °C J Veg - COLLECTOR VOLTAGE - Volls
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Silicon Planar Transistor BFX18

60 MHz POWER GAIN TEST CIRCUIT

2:6 pF

4+20pF

1000pFI l

VEE
Ly =4 tuns 1.5 mm. dia, copper wire. Internal dia = 11 mm
Ly = 2 turns 1.5 mm. dia. copper wire. Internal dia = 11 mm
L3 = 6 turns 1.5 mm. dia. copper wire. Internal dia = 11 mm

60 MHz POWER GAIN AND AGC TEST CIRCUIT

QUTPUT
2.2K 50 Q

1InF 300 1InF

INP.
500
{ i o K"

I . ! ! !
L L e
8.21F RFC 60 MHz
n

4700
60 MHz 8.2

+ Vpp —VCC +12v

Ly = 1 Tum 1 mm dia.; copper wire - internal dia. = 10 mm
Ly = 0.68 pH

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction temperature of 200°C and junction- to- case thermal resistance of 673°C/waut {derating
factor of 1,48 mW/°C); junction - to- ambient thermal resistance of 1000°C/wart {derating factor of I mW/°C).

(3) Rating refers to a high- current point where collector- to- emitter voltage is lowest. For more information send for SGS- AR 5.
(4) Pulse Conditions: length = 300 psec; duty cycle = 1%.

(5) See the 60MHz Power Gain and AGC test circuits.
(6) £ =60 MHz; Rg =200Q.
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DECEMBER 1985

BFX 19
200 Mc/s LOW NOISE, SMALL SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION- The BFX 19 is a high frequency NPN silicon PLANAR transistor

specifically designed for low noise, small signal amplifiers and is particularly suitable forthe

VHF stages of radar and telecommunications systems. It features 20 dB of Power Gain and

3.5 dBof NF at 200 Mc/s and excellent AGC characteristics.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Moximum Temperctures
Storage Temperature
Operating Junction Temperature

Lead Temperature {(Soldering, No Time Limit)

Moaximum Power Dissipotions
Total Dissipation at 25°C Case Temperature (Note 2)
at 25°C Ambient Temperature (Note 2)

Moximum VYoltages

BVepo  Collector to Base Voltage
LVegg  Collector to Emitter Voltage (Note 3)
BVepo Emitter to Base Voltage

~55°C to + 200°C
200°C Maximum
200°C Maximum

0.26 Wart
0.175 Wartt

30 Volts
30 Volts
3.0 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

PHYSICAL DIMENSIONS

n accordarce weth
EDEC (10-19) outline
w .
[ -
[} Sty
- ‘}» 51 o
v |
i)
u 01527 MAX

Notes A8 dwmeraons n man.

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hFE DC Pulse Current Gain (Note 4) 20 70 Ie = 2.5mA Veg =12V
hgg DC Pulse Current Gain (Note 4) 20 75 lc=25mA Vep=24V
VBE {on) Base to Collector Volrage 0.9 IC = 2.5 mA Ve = 24 V
Iepo Collector Cutoff Current 0.1 50 nA Ig=0 Vep =10V
BVepo Collector to Base Breakdown Voltage 30 o= 50 1A Ig=0
BVERO Emitter to Base Breakdown Voltage 3.0 v Ic=0 Ig = 50 uA
LVcEo Collector to Emitter Sustaining Voltage 30 v Ic =5.0mA Ig=0
(Notes 3 and 4)
hee High Frequency Current Gain (f=100Mc/s) 4.0 5.5 Ic=25mA Vegp=12V
Cre Common Emitter Feedback Capacitance 0.4 0.6 pF Ic =2.5mA Vecg =12V
Cxe Common Emitter Feedback Capacitance 0.27 0.5 pF Ic = 2.5mA VecE = 24V
PG, Power Gain (f = 200 Mc/s) (Note 5) 18 20 dB Ic =25mA Vec=12V
PG, Power Gain (f =200 Mc/s) (Note 5) 17 19 dB [c=25mA Vec=24V
AGC Automatic Gain Control (f =200Mc/s) (Note 5} 8.0 12 mA I¢ for which PG =Pgy - 30dB
NF Noise Figure (Note 6) 3.5 6.0 dB lc =25mA Veg =12V
NF Noise Figute (Note 6) 3.5 6.0 dB [c=25mA Vep=24V
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Silicon Planar Transistor BFX1¢

TYPICAL ELECTRICAL CHARACTERISTICS

FORWARD TRANSFER ADMITTANCE INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE
NOISE FIGURE VERSUS VERSUS COLLECTOR CURRENT COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
COI.IIEC'II'OR CURREN OUTPUT SHORY CIRCUIT . OUTPUT SHORT CIRCUIT . INPUT_SHORT CIRCUIT
| Ve = 12V g fw200Mc s | =200 Me 5 H ( ]m“f/,
, (w 00Mes / : Vg = 12v E Veg =12V 3 Ve -1V
Ji 1% . ] zo¢
w0 é 0 Yy § A é Ve
3 / I i e = E o
ELoh ARV g A g
= 2 5 7]
g . N £y, 7‘ ] S |
w2t 2 e A 2, £
3 I~ > :
S H e
3 20 40 60 80 10 W0 20 48 es 80 10 °y YY) 20 st o 20 40 60 80
I~ " ILLECTOR CURRENT - ma > ic - COLLECTOR CURRENT - ma I - < JLLECTOR FIRRENT - ma Ic - COLLECTOR CURRENT - na
QUTPUT ADMITTANCE VERSUS COMMON EMITTER FEED-BACK
COLLECTOR CURRENT GAIN REDUCTION SPREAD « CAPACITANCE VERSUS GAIN BANDWIDTH PRODUCT
20 _INPUT SHORT CIRCUIT VERSUS COLLECTOR CURRENT & 10 COLLECTOR VOLTAGE . VERSlIlls COLLECTOR CURRENT
T3 200 Mz s H
2 | [ b "cczfl“z N :C i Zl:m/A wo| VeE Y
R O e @ tseetest.manu| || 9 o i 5 g
.1 I e : ° g g 500 \
22 R - g os :
E 12200 Mc’s S | / 2 £ w0
2 Vee =12y T &7 u 5
<og ; L ooa [ z 0
2 3. | | F I — ; w0
g 30 3
- | —r7 & z =200
> Toe [ Y - L S
0 I g o 0
0 20 a0 6.0 B.O 10 2 2 4 2 10 [P 4.0 8.0 1. & 0.1 1.0 10 100
\¢ + CILLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT - zA of Veg - COLLECTOR VOLTAGE - Volt I - COLLECTOR CURRENT - mA
200 Mc/s POWER GAIN AND AGC TEST CIR
DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN M 0s10v 0r15V ST CIRCUIT
100 VERSUS COLLECTOR CURRENY VERSUS TEMPERATURE
Veg =12V 140
80 z
=z Zimo
3 il 2.2k
=60 ] z
2 pe 2100 tnf
i&u I ; ® ! =
E} 5 L~ 910pF, )
. = o gy
. e 9100F
& 0 =
T To 16 T 05 2 0 vy B
Ic - COLLECTOR CURRENT - ma T, - AMBIENT TEMPERATURE - °C

A

T) =1 Tum Lein-wired wound, impedance = 5

L) = 5 Tum silver covered capper wire 1.$ mm 612, 13 mm lenglh- infemat
diameler = 6.5 mm v12v

NOTES:

(1) These ratings are limiting yalues above which the serviceability of any individual semiconductor device may be impaired.

(2) Thesc ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 673 C/wartt (derating
factor of 1.48 mW/°C); juaction-to- ambient thermal resistance of 1000°C/watt (derating factor of 1.0 mW/°C).

(3 Rarting refers to a high-current point where collector-to-emitter voltage is lowest.For more information send for SGS-AR 5.

(4) Pulse Conditions: length =300 psec; duty eycle = 1%.

(5) See the 200 Mc/s Power Gain and AGC test circuits.

(6) £ = 200 Mc/s: RG =50Q.
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DECEMBER 1965

BFX 20
450 Mc/s LOW NOISE, SMALL SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The BFX 20 is a high frequency NPN silicon PL ANAR transistor

specifically designed for low noise, small signal amplifiers and is particularly suitable for the ( PHYSICAL DIMENSIONS
UHF stages of radar and telecommunications systems. It features 16 dBof Power Gain and ettt i
5.5 dBof NF at 450 Mc/s and excellent AGC characteristics. o= ﬂ; 30y
- R
o
ABSOLUTE MAXIMUM RATINGS (Note 1) s | o wu
. ——
Moximum Temperatures
s v
Storage Temperature -55°C to + 200°C [ " I] Hg_
Operating Junction Temperature 200°C Maximum % e
b
Lead Temperature (Soldering, No Time Limit) 200°C Maximum —
o
Maximum Power Dissipations "
S
Total Dissipation at 25°C Case Temperature (Note 2) 0.26 Were o s
at 25°C Ambient Temperature (Note 2) 0.175 Wart ke K1 Censon ¢ 772

Maximum Voltages

BVepo  Collector to Base Voltage 30 Vols
LVcgg  Collector to Emitter Voltage (Note 3) 30 Voles
BVEBO Emitter 1o Base Voltage 3.0 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Pulse Current Gain (Note 4) 20 75 IC = 2.5 mA VCE =24V
hpp DC Pulse Current Gain (Note 4) 20 70 Ic =25 mA Vegp=12V
VpBE (on)  Base to Collector Voltage 0.9 \ Ic=25mA Vcg =24V
Icpo Collector Cutoff Current 0.1 50 nA Ig =0 Vep =10V
BVepo Collector 10 Base Breakdown Voltage 30 \'Z Ic = 50uA lg=0
BVego Emitter to Base Breakdown Voltage 3.0 \' Ic =0 Ig =50 nA
LVcEo Collector to Emitter Sustaining Voltage 30 v Ic = 5.0 mA Ig =0
{Notes 3 and 4)
h[e High Frequency Current Gain(f = 100 Mc/s) 4.0 5.5 IC = 2.5 mA Vcg =12V
Cre Common Emitter Feedback Capacitance 0.4 0.6 pF lC = 2.5 mA Vcg=12V
Cre Common Emitter Feedback Capacitance 0.27 0.5 pF Ic =25mA Vcg =24V
PG, Power Gain (f= 450 Mc/s) (Note 5) 12 16 dB Ic=25mA Vee=12V
PG, Power Gain ([ =450 Mc/s) (Note 5) 12 16 dB lc =25mA Ve = 24V
AGC Auromatic Gain Control (f = 450Mc/s)NoteS) 6.5 10 mA [C for which PG : PG1 -20 dB
NF Noise Figure (Note 6) 5.5 7.5 dB lc=25mA Vep=12V
NF Noise Figure (Note 6) 5.5 7.5 dB Ic =25mA VeE=24V
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Silicon Planar Transistor BFX20

TYPICAL ELECTRICAL CHARACTERISTICS
OUTPUT ADMITTANCE VERSUS INPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE
GAIN REDUCTION SPREAD COLLECTOR CURRENT COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
VERSHS COLLECTOR CURRENT 0 INPUT SHORT CIRCUIT % QUTPUT SHORT CIRCUIT 5« OUTPUT SHORT CIRCUIT
I-Ilw;lz/i‘ (-‘50“(6! E \
FVec e 12v —| 2 cB = ° e .
(f.f test ereuty] § 0 5 ) et K e o] °ib
o ° ab g / z®
g £ ¢ .17 %
5 g £ / 2 gn -
8-n a0 5 1 i =
: : i
g 2 - 5 t='us0 bers 3 * 3
] 2 : ., veasltv 7] o 1= 450 Mc/
. — y D, - c/%
VEmWEsE Eea
01 1 ) [T T
2 0 B B [ 12 0 20 46 60 80 1 ] 20 49 60 80 10 0 20 40 60 80 D
Ic - COLLECTOR CURRENT - ma \c - COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT - ma I - COLLECTOR CURRENT - ma
REVERSE TRANSFER ADMITTANCE COMMON EMITTER FEED-BACK
VERSUS COLLECTOR CURRENT NOISE FIGURE VERSUS o CAPACITANCE VERSUS GAIN BANDWIDTH PRODUCT
1o INPUT SHORT CIRCUIT COLLECTOR CURRENT ) COLLECTOR VOLTAGE 100 VERSUS COLLECTOR CURRENT
2 T 14 T T 7 -’— o T
< b, [ =430 Me/s 2 Ic = 2584 Veg = 12V
"o [ ]Yee=12v E“ £ = aMers) Y
wo 1 < Q. g H—
z = ¥ 3 g 5w AT
2 Yp| 1] 5 / g o4 % 400
2o £ :
g Ss. Y T~ i
So.0 2 g 113
g ES 4 £ 2w
w V=050 Me/s 5 d o2 <
§ J—vcE = 12v | T § e
Zo01 |11 a é ) 0
a ® 20 40 6.0 8.0 10 0 H 4 6 ] [C 49 8.0 I 6 0.1 1.0 10 100
> I - COLLECTOR CURRENT - ma 'C. COLLECTOR CURRENT - ma o Ve - COLLECTOR VOLTAGE - Vot Ic - COLLECTOR CURRENT - ma
cls P
DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN :g% h:NS NEWTEEZTGAII':‘,CUIT
oo JERSUS COLLECTOR CURRENT VERSUS TEMPERATURE Q’:E
0 Ve = 12V J 10 |
z 80 £t
E s ¥ - g_lan
H ] 2 WeyT
3 A ° 8T 10000F
Y ¢
2 F 8 = 1000F qurewt
8 o 8 g | = L
Iy v 0.8+10pF
£ = | ’ 0.8-10 :s;cnm
%51 0 1 [ N » w 0 o 4
Ic - COLLECTOR CURREHT - mA To - AMBIENT TEMPERATURE - +C 3100
1} = lengih = 2¢ am
wdih = Jmm Yee
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction remperature of 200°C and junction-to-case thermal resistance of 673 C/watt (crating
factor of 1.48 mW/°C); junction - to- ambient thermal resistance of 1000°C /wartt (derating factor of 1.0 mW/°C).

(3) Rating refers to a high-currenc point where collector-to-emitter voltage is lowest. For more information send for SGS-ARS.

(4) Pulse Conditions: length=300 psec; duty cycle = 1%.

{5) See the 450 Mc/s Power Gain, AGC and NF test circuits.

(6) £=450Mc/s; Rg=40Q.

74



DECEMBER 1985

BFX 21
800 Mc/s LOW NOISE, SMALL SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION-The BFX 2l is a high frequency NPN silicon PLANAR transistor

specifically designed for low noise,small signal amplifiers and is particularly suitable for rhe o D‘“mﬂom

o wcortioce
UHF stages of radar and telecommunications systems up to B0OOMc/s. It features 10 dB of .,m'[f“m'm"r
W Ty
Power Gain and 6.5 dB of NF at 800 Mc/s and excellenr AGC characteristics. j Tam
i o
ABSOLUTE MAXIMUM RATINGS (Note 1)

Moximum Temperatures

Storage Temperature -55°C to + 200°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, No Time Limit} 200°C Maximum

Maximum Power Dissipations

Total Dissipation at 25°C Case Temperature (Note 2) 0.26 Wart
at 25°C Ambient Temperature (Note 2) 0.175 Ware

Moximum Voltages

BVcgo  Collecror to Base Voltage 30 Volts
LVCEO Collector to Emitter Volrage (Note 3) 30 Volts
BVEgo  Emitter to Base Voltage 3.0 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hpg DC Pulse Current Gain (Note 4) 20 70 lc=15mA Vegp=24V
hpg DC Pulse Current Gain (Note 4} 20 70 fc=25mA Veg=12V
VgE (on) Base to Collector Voltage 0.9 v [c=25mA Vegp=24V
Iego Collector Cutoff Current 0.1 50 nA Ig =0 Ve = 10V
BVCBO Collettor to Base Breakdown Voltage 30 v IC = S0pA lE =0
BVEpo Emitter to Base Breakdown Voliage 3.0 v Ic=0 Ig =50 pA
LVero Collector to Emitter Sustaining Voltage 30 v Ic =5.0maA Ig=20
(Notes 3 and 4)
hfe High Frequency Current Gain (f=100Mc/s) 4.0 5.5 Ic=25mA Veg=12V
Cre Common Emitter Feedback Capacirance 0.4 0.6 pF Ic = 2.5mA Ve = 12V
Cre Common Emitter Feedback Capacitance 0.27 0.5 pF Ic=15mA Vcg=24V
PG, Power Gain (f =800 Mc/s) (Note 5) 8.0 10 dB Ic=25mA Vgp =12V
PG, Power Gain (f =800 Mc/s) (Note 5) 9.0 12 dB I[c=15mA Veg=24V
AGC Automatic Gain Control (=800 Mc/s)(Note 5) 8.0 13 mA I for which Pg = P -20dB
NF Noise Figure (Note 6) 7.0 9.0 dB lc = 2.5mA Vep = 12V
NF Noise Figure (Note 6) 6.5 8.5 dB Ic = L.5mA Veg=24V
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Silicon Planar Transistor BFX21

TYPICAL ELECTRICAL CHARACTERISTICS
COMMON EMITTER FEED-BACK
GAIN REDUCTION SPREAD NOISE FIGURE VERSUS w CAPACITANCE VERSYS GAIN BANDWIDTH PRODUCT
VERSUS COLLECTOR CURRENT L COLLECTOR CURRENT E 10 COLLECTOR VOLTAGE 700 YERSUS COLLECTOR CURRENT
. 1= 500 e/ AR H e = 2.9ma vee w2y
1 Veg = 12v [ |1 = soomc 5 S Tt =mws - 600
- (see test crcurty 1 € o0s 9 A
@ -5 o / s g 500 N
_é - w / g o \ Z w0
B0 w7 2 2 H
: o 5 : o - i
Ol 2 =1 S
] \ L4p &oz T w
kg 4 g
g L] o
3 5 7 g b 4% 20 40 60 80 10 - 0 86 1 g 01 10 [ 100
Ic - COLLECTOR CURRENT - mA ic - COLLECTOR CURRENT - mA o Yeg - COLLECTOR VOLTAGE - Volt Ig - COLLECTOR CURRENT - mA
DG PULSE CURRENT GAIN DC PULSE CURRENT GAIN 800 Mc/s POWER GAIN,
1o JERSUS COLLECTOR CURRENT VERSUS TEMPERATURE AGC AND NF TEST CIRCUIT
Veg =12V e ot pF 0+30F
. e
z = =
s > = o oyrewr
Ly £ i =
3 3 = n
% ] 8w =
g g |
2 0
-1 1.0 T Tco '"n 2 Py 50 B0 n=wNe
I - COLLECTOR CURRENT - mA T\ - AMBIENT TEMPERATURE - *C
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 673C/watt (deratin‘g
factor of 1.48 mW/°C); junction - to - ambient thermal resistance of 1000°C/watt (derating factor of 1.0 mW/°C).

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest.For more information send for SGS-ARS.

(4) Pulse Conditions: length = 300 usec; duty cycle = 1%.

(5) See the 800 Mc/s Power Gain, AGC and NF test circuits.

(6) £=800 Mc/s; YG =40 +j 4.0 mmho.
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JANUARY 1967

BF X 31
VERY LOW-NOISE, SMALL-SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The BFX31 is an NPN silicon PLANAR transistor specially designed PHYSICAL DAMENSIONS

for very low noise, small signal, high frequency applications.lt features 3dB NF maximum at ”‘f&_“l‘,‘a‘:';':_';
GOMHz and 30dB minimum PG with excellent AGC characteristics. ! g,
— g
ABSOLUTE MAXIMUM RATINGS (Note ) " e
i

Maximum Tempseratures

-55C to + 200°C
+ 200°C Maximum
+ 260°C Maximum

TgTg Storage Temperature
T
T

Operating Junction Temperature

Lead Temperature (Soldering, 10 sec. Time Limit)

Maximum Power Dissipotions

.u.,,,,llllll e
= I

—1 =

ey

?;m

oy
P Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.26 Wate 5"*%/ y?':\ ’.:‘:.‘
at 25°C Ambient Temperature (Notes 2 and 3) 0.175 Ware et :.:: ,nu,m.au..
Maximum Voltoges (25°C free air temperature unless otherwise noted)
VcBo Collector to Base Voliage 30 Volrts
Vceo  Collector to Emitter Voltage (Note 4) 30 Volrts
VEBO Emirtter to Base Voltage 3 Volres

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SIMBOL CHARACTERISTIC MIN. TYP. MAX., UNIT TEST CONDITIONS
bEE DC Pulse Current Gain (Note 5) 075 Ic=25mA  Vcg=24V
hEE DC Pulse Current Gain {(Note 5) 25 80 Ic =4mA Vcg =12V
VgE (on) Base-Emitter On Voltage (Note 5) 0.9 \Y Ic =25 mA VCg = 24V
Icpo Collector Cutoff Current 0.1 50 nA Vep=10V Ig=0
BVcBo Collector to Base Breakdown Volrage 30 v Ic =50 uA Ig=0
BVEgo Emitter to Base Breakdown Voltage 3 v Ig =50 uA Ic = 0
Vceo (sust)  Collector to Emitter Sustaining Voltage 30 v Ic=5mA Ig =0
(Notes 4 and 5)
hfe High Frequency Current Gain (f = 100 MHz) 4 5 Ic = 2.5 mA Vcg =12V
PGl Power Gain (neutralized, f =60 MHz} 30 33 dB Ic =4 mA Vcg =12V
PG2 Power Gain (neutralized, f = 60 MHz) 29 32 dB Ic =25mA VCE=24V
AGC Automatic Gain Control (f = 60 MHz) 7 12 mA I¢ = for which Pg =P =-30dB
NF Noise Figure (Note G) 2.3 3 dB Ic =2.5mA Vcg =12V
Cre Reverse Transfer Capacitance 0.4 0.6 pF o =4mA Vcg = 12V
Cre Reverse Transfer Capacitance 0.27 0.5 pF Ic = 2.5 mA VcE =24V




Silicon Planar Transistor BFX31

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise notea)

FORWARD TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT
OUTPUT SHORT CIRCUIT

REVERSE TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT
INPUT SHORT CIRCUIT

GAIN BANDWIDTH PRODUCT
VERSUS COLLECTOR CURRENT

, 120 — o —
E l:—bUMHz_ E Ve = 12v ‘J
" 00 PN VeE = 1ov . | I +—
g A1\ g 2 o0 S I I O
= I T £ @
5 7 \ 5 el ] mal -t
Y / L\ = o % a00) / __>\ 4
o A\ ; g
2 Wl AN g s 7Z* 1 LN
= \ s 9re g 200 [
2 5| e 2 - '
z N g 1= 60 MHz = T T
E_ 0 il lé; 0.01 Veg =1 [) l
&0 2 4 6 B 00 12 L 0 2 q 3 8 0 0 2 4 6 8 10
” Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA tc - COLLECTOR CURRENT - mA
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS
COLLECTOR CURRENT OUTPUT COLLECTOR CURRENT NOISE FIGURE VERSUS
100 SHORT CIRCUIT . INPUT SHORT CIRCUIT COLLECTOR CURRENT
= 60MHz v : = 1Izv !
= Vg = 12V g 05 Soe \ 18 2 bounz
3 £ = 1/ —{rg =2000
$ 50 : ) /
9ie w ©
‘é < ?_ f =60 MHz E 6 /
= 10 4\ Ry Veg = 12V e
g L1 ™N gl Y
R e ,/ \N 5 .03 // 5 ¢
2 ,7 \\ a / . LN A
=z A 2 H Nt AT
.! / Y 9ge 2
%
1 0.01 0
[) 2 4 6 8 10 0 2 4 3 8 10 0 2 4 3 8 10
Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA tc - COLLECTOR CURRENT - mA
DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN REVERSE TRANSFER CAPACITANCE
VERSUS COLLECTOR CURRENT 1o VERSUS AMBIENT TEMPERATURE . VERSUS REVERSE BIAS VOLTAGE
"’c = 12V | e S mAI : |CT= zl.s mIA
2w Z 120 voe = 12V ?_ 0.8 il
g o o & 10 S 0.6
3 1/ % L1 tEJ
Er r 9 8o . ] ! g 0. ™~ |
& H 1 | = ——
S © T u .
w2 < w0 ; 0.2
£ Iy o
[4] 40 IE Ig
ol I 10 100 0 20 40 60 g © 0 4 8 12 16 20 24

Ic- COLLECTOR CURRENT - mA

Ta- AMBIENT TEMPERATURE -
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Silicon Planar Transistor BFX31

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

POWER GAIN
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT
20 T 0 T T
0.12 mA [—] | |12 N © o
. . t b4 Veg= 12V
T, OrgAl bt é 1 11 mA 5 ot o o B L ce
= = WaasA AT 17| B 30— N
i} 7,08 mA w o [ o}
g = [ B 3 ma 7 b’“\/ 2
3 3 12 7/ = =
- 0.06 mA | — - 8 mA /“‘“F\r« =1 E 2
o L~ o v, 3 ol T <
4 oodmal [ | & 4 g s 3
8 3 A LA [CRTS N
_'Q 2 0.02 mA o 4 r e
] 1§20 1g=0 o
[}
] 10 20 30 40 50 (] 0.2 04 06 0.8 1 % 2 4 s [] 0 12
Veg - COLLECTOR VOLTAGE - Volts Ve - COLLECTOR VOLTAGE - Volt I¢ - COLLECTOR CURRENT - mA

“Single family choracteristics on Transistor Curve Tracer.

60 MHz POWER GAIN AND AGC TEST CIRCUIT

(NEUTRALIZED)

|2+6 pF

~Ta

10-40nF

1000pFI |

VEE

L, = 4 turns 1.5 mm. dia. copper wire. Internal dia = 11 mm
Ly = 2 turns 1.5 mm. dia. copper wire. lnternal dia = 11 mm
L3 = 6 turns 1.5 mm. dia. copper wire. Internal dia = 11 mm
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Silicon Planar Transistor BFX31

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum juncrion temperature of 200°C and junction -to-case thermal resistance of 673°C/watt (derating
factor of 1.48 mW/°C); junction-to- ambient thermal resistance of 1000°C/wart (derating factor of 1mW/°C).

(4) These ratings refcr 10 a high-current point where collector- to-emitter voltage is lowest. For more information send for SGS- AR 5.

(5) Pulse Conditions: length = 300usec; duty cycle = 1%.
(6) f=G60MHz; R; =200Q.
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FEBRUARY 1967

BFX 34

HIGH-CURRENT, GENERAL PURPOSE TYPE

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BFX34 is an NPN silicon PLANAR epitaxial transistor for high

current applications. Very low saturation voltage (0.4 typ. at 5 Amp.) and high speed at high

current levels make it ideal for power out drivers, power amplifiers, switching power supplies,

relay drivers, inverters, etc.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

PHYSICAL DIMENSIONS
n accordarca wth
JEDEC 1039 cathne

-1

-1
3511

TsTg Storage Temperature -55C to + 200°C
JUAS .
T] Operating Junction Temperature +200°C Maximum L H [] .
R} 4
Maximum Power Dissipations
lesd BT
P Toral Dissipation at 25°C Case Temperature (Notes 2 and 3) 5 Watts et~
at 25°C Ambient Temperature (Notes 2 and 3) 0.87 Ware AN ‘:u
w ,
Maximum Voltages (25°C free air temperawure unless otherwise noted) B Xn Lum-:‘ﬂn:
Vego Collector to Base Voliage 120 Volts T ::m
VCEO Collector to Emitter Volrage (Note 4) 60 Volts m‘:;"’xmlm:d“““
VERO Emictter to Base Voliage G Voles
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hpg DC Pulse Current Gain (Note 5) 100 Ic=1A Veg =2V
hrE DC Pulse Current Gain {Note 5) 75 Ic=135A Vcg =06V
hgg DC Pulse Current Gain (Note 5) 40 80 150 [c=2A Vcg =2V
VBE (sar) Base Saturation Voltage (Note 5) 1.3 1.6 v Ic=5A lg =0.5A
VcE (sat) Collector Saturation Voltage (Note 5) 0.4 1 \'% Ic=54A g =0.54A
IcEs Collector Reverse Cutrent 0.02 10 pA Vcg =60V Vg =90
IEpo Emitter Cutoff Current 0.05 10 pA Ic=0 VEg =4V
BVcpo Collector 1o Base Breakdown Voltage 120 v Ic=5mA Ig=0
BVgpo Emitter 1o Base Breakdown Volrage 6 v Ig =1mA Ic=0
VcEo (sust) Collector to Emitter Sustaining Voliage 60 \'4 Ic = 100 mA Ig =0
(Notes 4 and 5) pulsed)
hee High Frequency Current Gain (f =20 MHz) 3.5 5 Ic=0.5A Vcg=5V
Cob Output Capacitance 40 100 pF Ig=0 Veg =10V
CtE Emitter Transition Capacitance 300 500 pF c=0 VEg = 0.5V
ton Turn On Time 0.25 0.6 psec Ic=54A igy= 0.5 A
toff Turn Off Time 0.6 1.2 psec Ie=54A Ig) =0.5 A
lgy =-0.5A
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Silicon Planar Transistor BFX34

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

COLLECTOR CHARACTERISTICS*®
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*Single family characterisiics on Transistor Curve Tracer.

.8 L2 L6 2
Vgg - BASE - EMITTER VOLTAGE - Volts
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COLLECTOR CHARACTERISTICS*
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Silicon Planar Transistor

BFX 34

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

INPUT AND OUTPUT CAPACITANCE
oo VERSUS REVERSE BIAS VOLTAGE

|
\ Cre-1c =9
'S
3
’ ™~

=] SN h
2100
[ ™~
2 ™ Cop- g =
= b~ 1E = 04—
«{
o

1

0.1 1 10 100
REVERSE BIAS VOL TAGE - Volts
DERATING CURVE

2 N
if a N
v N
=
5 N\

3
a s
2 AN
£ N
g 2 N
=
o
2
2
% 1
%
=

6 N

[ 50 100 150 200
Te- CASE TEMPERATURE - °C

NOTES:

COLLECTOR REVERSE CURRENT
VERSUS REVERSE BIAS VOLTAGE

HIGH FREQUENCY CURRENT GAIN
VERSUS COLLECTOR CURRENT

8 T
<
0 Z ‘ 1= 20MH | ‘
= ]
N |
& z°
3 1 3 Veg = 5V
y 2 =
Il L~ >
o0 o 4
o w
o =2
:
4 > 2 /A \
3 / & 7
o s
i lﬂ 4 ‘
< S0
o n 20 60 80 100 0.01 0.1 1
Vg - COLLECTOR LULTAGE - Volls I¢ - COLLECTOR CURRENT - Amps.
1 DERATING CURVE Maximum operating areas
N e S S By s = =i
et o o4 5 MR = }
F] ) ¢ E”\Jf " 111
L Pl T L PERMIZ BLE EXTENSION T
08 N o g ot ste orguaee
LI
g N \u HipDs
=
O
o N ) =
a e \%ybwnzj
IS . — : L_f/o,' f
Goal | N Y 1 O NG
o Tase €25°C | | N L
4 10 |
= = e
3 = === |
20.2 N = LJ{:{ =
% A== - 1
3 -
= | ol | | [%eeo MAX
’ | L
: 2 clinll
0 50 100 150 T 10 1 L1l .
Ta- AMBIENT TEMPERATURE - °C ! Y Ve tv)

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

{2) These are steady stace limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
(3) These ratings give a maximum junction temperature of 200°C and junction- to- case themal resistance of 3%C/watt (derating
factor of 28.6 mW/9C); junction - to- ambient thermal resistance of 201°C/watt (derating factor of 4.97 mW/°C).

(4) Rating refers to a high- current point where collector- to- emitter voltage is lowest. For more information send for SGS- AR 5.

(5) Pulse Conditions: length =300 usec; duty cycle = 1%.
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diffused sili
PINP flansr cransiveor BFX 37

Low-level low-noise
amplifier

The BFX 37 is a PNP silicon Planar transistor designed
for use in high-performance, low-level, low-noise amplifiers
over a wide frequency range. it features high current gain
over the range from 1 nA to 100 mA and excellent NF at
low frequency.

ELECTRICAL CHARACTERISTICS

(TA = 25°C unless otherwise noted)

ABSOLUTE MAXIMUM RATINGS (1)
Characterislics and . — 9¢co B
Symbol test conditions Min. | Typ. | Max. | Unit (Ta = 25°C unless otherwise noted)
hi DC Current G:
FE e ha ™ v sy 130 Voltages and Currents
Ic = 10pA VCE SV 70 170 230 .
Ig = 100 uA Vgt sV 125 | 200 Collector to Emitter Voltage (4)) Vego 80V
}g - :O"'n*}A VSE . 'gx(s) :Zg %[2)8 280 Collector to Emitter Voltage Vegs 90V
VBEsat | Base Saturation Voltage (5) i Emitter to Base Voltage A% -6V
Ic 10 mA Ip° 05mA 073 | 090 v ) 100 mA
S Somh AR o5 | Desl v DC Collector Current Ic m
VBEon |Base- Emuu:r On Vollagc
Ic=1mA VCE = -5V -0.65 v
V(CEsat | Collector Saturation Vollagc (5) Temperatures
,g Zjoma ,B J95ma A Rrd R Storage Temperature TsTG -55°C to 200°C
ICES | Colleclor Reverse Current Operating Junction Temperature Ty 200°C
VCE=-70V VEB = 0 0.1 10 | nA ., :
VCE =70V VER= 0 “Ta - 150°C o 10| pa Lead Temperature (Soldering, 10 sec. ,
IEBO | Emilter Reverse Current time limit 600C
VEB = -4V Ic=0 0.1 10 | nA ) TL
BVCES Co]lcclor lo Emitter Breakdown Voliage
Ic=10 VEB= -90 v Power -3
BVEpp| Emitter lo beso Breakdous Voll:ge 0 2-3)
Ig= 10 Ic=0 -6 \ iesinali o W
LVcEo Collcclor lo Emitter Sustaining Voltage D}ss!pal!on at 25°C Case Temperature PD 1.2
(4 and S) Dissipation at 25°C Ambient Tem-
Ic=SmA Ig=0 -80 v u
hge Small Signal Current Gain 5 perature Pp 0.36 W
c=1mA VCE=-SV F=1FKHz 250
hje Input Resistance
Ic=1mA VCE=-SV [=1kHe 65 K™
hoe Output Conductance
Ic=ImA Veg-=-5V [ -1kHz 15 pmho
hee Voltage Fecdback Ratio
I[c=1mA VCE=-SV [=1kHz 25 x104
hge High Frequency Current Gain
Ic=05mA Veg -5V f 20 MHz 2 35
CTe Emitter Transilion Capacitance . P_HYS'CAL DIMENSIONS.
Ic=0 VEp = -0.5V 12 15 | pF similar to JEDEC TO-18 outline
Cobo | Base-Colleclor Capacitance
IE=0 V(g =-SV a5 6 | pF
NF Wide Band Noise Figure (6) LEADN. 3
Ic=20pA  VCE =-S5V 1 35 | dB 12.7 MIN. 0.8 MAX. COLLECTOR
NF Narrow Band Noise Flgure Q)]
Ic-20pA VCE = 08 | 25|48 r_
[ - [
— ol -
| ol I
= M
— &
o .
3LEADS 5.3 LEAD N. f
o 9 ] EMITTER
.40 DIA.
KDTES . All dimeusions m mm.
Colleclor nlemally conneclen lo case.
NOTES Leads are g Id-plaled Kovar
t) These ralings are limiting values above which the serviceability of any individual
semiconductor device may be impaired.
2) These are steady state limits. The factory shoold be consulled on applications involv-
ing puised or low duty cycle operations.
3) These ratings give a maxlmum uncuon temperature of ’00°C and junclion - to - case
thermal resistance of 146 s erating factor of 6.9 mW, °C); junction-to-ambient
thermal resislance of 480 ' (‘/W( erating lactor of 2.1 mW/°
4) These ratings refer 10 a high-current point where colleetor-toemitter vollage is lowest.
For more information send for
5 Measumd under pulse conditions : puise lr:nglh 300 usec: duly %vc e - 1%,
6 0 k; Power Bandwidth of rS 7 kHz with 3 dB points at 13 Hz and 10 kHz.
F = l kHz Rs = t0k ., Powcr Bandwidth of 200 Hz.
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silicon planar transistor BFX 37

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

100

COLLECTOR CHARACTERISTICS*

COLLECTOR CHARACTERISTICS”

BASE CHARACTERISTICS*
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Single family charocloristics on Transistor Curve Tracer.
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silicon planar transistor BFX 37

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

Crg - CAPACITANCE - pF

hyg - SMALL SIGNAL CURRENT GAIN
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silicon planar transistor BFX 37

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

NOISE FIGURE VERSUS
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JANUARY 1968

BFX38-BFX39-BFX40-BFX41
HIGH-VOLTAGE, GENERAL PURPOSE TYPES

PNP DIFFUSED SILICON PLANAR Il EPITAXIAL DEVICES

GENERAL DESCRIPTION-The BFX38-39-40-41 are PNP silicon PLANAR epitaxial transisters
designed for a wide voriety of applications. These devices feature 55 1o 75 volts LVeEQ, current gain
specified from 100 A to 1000 mA, minimum fy of 100 MHz ond low saturation voltages. They are parti-
culorly useful as complementary drivers (BFY 56A is a good complement), in output opplications opera-
ting from supply voltages up to75volts, and in soturated and non-saturoted switching opplications where

high voliage and high current are required.

These devices are covered by Semiconductor Users Reliobility Evaluation (SURE) Programme.

PHYSICAL DIMENSIONS
in a-cordance wiih
1EDEC 1038 oulhne

s
- -
oot
" T

]

e
R .

)

:
ABSOLUTE MAXIMUM RATINGS (Note 1) t T
Maximum Temperatures
TsTg Storoge Temperature - 55¢C to 200°C - »
T) Operating Junction Temperature 200°C s ? H
T Lead Temperature (Soldering, 10 sec time limit) 260°C vt . 'm
f
/A
Maximum Power Dissipations (Notes 2 and 3) o N
Pp Tatal Dissipotion at 25°C Case Temperature 4W % _4’,, e
at 25°C Ambient Temperature 08W : v
Notes 21 dimensions 1 mm
Maximum Voltages and Current oot y Eanected lo c1se
BFX38 BFX 40
BFX39 BFX 41
Vepo Collector to Base Voltage -55V -75V
Vceo Collector to Emitter Voltage {Note 4) -55V -75V
VEgo Emitter to Bose Voltage -5V -5V
e DC Callector Current 1A 1A

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX39 BFX38
BFX41 BFX40
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS
hEE DC Current GoiN........ccoveeerrinnininnn =100puA  VCE=-5V
hEE DC Current Goin (Note 5)... .. . =100mA  Vcg=-5V
heg DC Current Goin (Note 5).... .25.....65.... L60.....120... =500 mA  VCE =-5V
hEE DC Current Gain (Note 5)... .. 10 (for BFX41 only).. 25. {for BFX40 only).. =1A VCE=-5V
hEE DC Current Gain {Note 5)... 15 (for BFX39 only).. 30 (for BF X38 only).. =1TA VCg =-5V
hpg (-55°C) DC Current Gain {Note 5) =100 mA VCg =-5V
VBE so1 Base-Emitter Saturation Voltoge.. Ig =15mA
{Note 5)
VBE sot Base-Emitter Saturation Valiage,. Ig =50mA
(Note 5)
VCE sor Collector -Emitter Saturation Voltage................ -0.12.,.-0. Ig =15mA
(Note 5)
VCE sat Collector -Emitter Saturation Voltage..... Ig =50mA
(Note 5)
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Silicon Planar Transistor BFX 38-39-40-41

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX38 BFX 40
BFX 39 BFX 41
SYMBOL CHARACTERISTIC MIN, TYP. MAX. MIN. TYP. MAX. UNIT  TEST CONDITIONS
Icpo Collector Reverse Current... ...50... lg=0 Vcp =-40V
Icpo (125°C) Collector Reverse Current Ig=0 Vep =-40V
Icpo Collector Reverse Current lg=0 Vcp =-50V
lcpo (125°C) Collector Reverse Current.. lg=0 Ve =-50V
BVYcpo Collector to Base Breakdown Voltage.. Ag=0 Ic = 10pA
BVERQ Emitter to Base Breokdown Voltage.... dc=0 Ig =10 1A
LVceo Collector to Emitter Sustaining Voltage....- Ilc=10mA lg=0
(Notes 4 and 5)
hte High Frequency Current Gain................. | PO V5., T LS Ic =50 mA Vcg --- 10V
=100 MHz
Cobo Collector - Base Copacitance.........ccccceuerevanan.. e lE = Ycg =-10V
Cre Emitter Transition Capacitance.... Veg =-0.5V
ton Turn On Time... Ig1 = 50mA
s Storage Time Ic =500 mA, Igy =Ipg = 50mA
t Fall Time. ..o e eeraec ean ic = 500 mA, gy =Igy = 50mA
NOTES:
(1) These r:fings are limiting values above which the serviceability of any individual semiconductor device may be
impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle
operations.

(3 These. ratings give a moximum junction temperature of 200°C and junction - to - case thermal resistance of 43.7¢C/W
(derating factor of 22.8 mW/°C); junction - to- ambient thermal resistance of 219°C/W (detating factor of 4,56 mW/°C).
(4) This rating refers to a high - current point where collector - to - emitter voltage is lowest. For more information send

for SGS- AR 5.
(5) Pulse conditions: fength=300 psec; duty cycle=1r
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Silicon Planar Transistor BFX 38-39-40-41

TYPICAL ELECTRICAL CHARACTERISTICS (25°C iree air temperature unless otherwise noted)
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Silicon Planar Transistor BFX 38-BFX 40

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air tomperature unless otherwise noted)

COLLECTOR CHARACTERISTICS * ) COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS *
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Silicon Planar Transistor

BFX 39-BFX 41

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air tamperature unless otherwlse noted )
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Silicon Planar Transistor BFX 38-39-40-4

TYPICAL ELECTRICAL CHARACTERISTICS (25°C {ree air lemperature unless otherwise noled)
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MAY 1866

BFX 48
HIGH FREQUENCY AMPLIFIER

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION- The BFX 48 is a PNP silicon PLANAR transistor suitable for a wi-
de range of applications including low-noise, low current high gain RF, and wide band pulse PHYSICAL DIMENSIONS

amplifiers. Key performance parameters are: typical gain bandwidth product 550 Mc/s, low and m&“:‘h
N _— . outioa
high frequency noise figures of 3.5dB, and typical tum-on and tum-off times of 20 and 95 nsec
respectively. 933
Wy
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures ﬁ e
Storage Temperature -65°C o + 200°C
Operating Junction Temperature +200°C Maximum
Lead Temperature {Soldering, 60 sec time limit) +300°C Maximum
Maximum Power Dissipations
Toral Dissipation at 25°C Case Temperawre (Notes 2 and 3) 1 Wart
at 25°C Ambient Temperature (Notes 2 and 3} 0.36 Wart

Moximum Voltages and Current

Vepo  Collector o Base Voltage -30 Volts
Vcgo  Collector to Emicter Voltage (Note 4) -30 Volts Notes: Al Grmensions In mum.
i -5V Collactor intermally connecled 1o case.
VEBO Emirtcer to Base Voltage 5 Volts Leads are gnldvhyud Tover.
- DC Collector Curtent 100 mA

ELECTRICAL CHARACTERISTICS (25°C frce air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Current Gain 40 80 Ic = 10 A Ve = - 1v
hEE DC Current Gain 70 130 Ic=100pA  Vep=-1V
hEE DC Pulse Currenc Gain (Note 5) 20 160 Ic = 10 mA Veg=-1V
bpg DC Pulse Current Gain (Note 5) 0 40 Ic = 50 mA Vep=-1V
hpg(-55°C)  DC Pulse Curcent Gain (Note 5) 30 Ic = 10 mA VeE=-1V
Vg (sat) Base- Emitter Satwration Voltage -0.75 V Ic=1mA Ig = 0.1 mA
Vg (sat) Base- Emitter Saturation Voltage -0.77 -0.9 v ic = 10mA In =1mA
VgE (sat) Base- Emitter Sawration Voliage -L1 v Ic =50 mA Ig = 5 mA
Ve (sat) Collector~ Emitter Saturation Voltage -0.13 Vv Ic=1mA 1g =0.1 mA
VcE (sa) Collector- Emicter Sawration Voltage -0.1  -0.14 V Ic = 10mA Ig = 1 mA
Vg (sat Collector- Emitter Saturation Volrage -0.3 Vv Ic =50 mA Ig =5mA
Icgs Collector Cutoff Current 15 nA  Vgg=0 Veg=-0V
[cgs(+125°C) Collector Cutoff Current 15 HA Vgg = 0 Veg=-20V
BVepo Collector to Base Breakdown Voltage -30 v Ic =10 A Ig=0
BVEgo Emitter to Base Breakdown Voltage -5 v Ic=0 Ig =10 pA
Vcgo (sus))  Collector to Emitter Sustaining Voltage -30 \Y Ic = 10 mA Ig=0
(Notes 4 and 5)
hie High Frequency Current Gain (§=100Mc/s) 4 5.5 Ic=10mA Veg =-20V
Cob Output Capacitance 2.2 3.5 pF Ig=0 Vep= 10V
CTE Emitter Transition Capacitance 4 S5 pF lc=0 VBE = +0.5Vv
ton Tum On Time 20 S0 asec e =50mA Ig; = 5mA
toff Tum Off Time 95 160 nsec I =50 mA ig)=Igz =5mA
NF Noise Figure (f = 100 Mc/s) 35 6 B lc=1mA Veg =5V
Rg = 100 Q B¥ = 15Mc/s
np'ee Collector Base Time Constant (f =80Mc/s) 40 psec lc =10 mA Veg =- 20V
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Silicon Planar Transistor BFX4:

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give 2 maximum junction temperature of 200°C and junction-to- case thermal resistance of 175°C/watt (derating
factor of 5.71mW/°C); junction- to- ambient thermal resistance of 500°C/watt (derating factor of 2mW/9C).

(4) These ratings refer to a high- current point where collector-to- emitter voliage is lowest. For more informarion send for SGS- AR

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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MARCH 1967

BFX68
GENERAL PURPOSE AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The BFX68 is an NPN silican PLANAR transistor suitable for use in high

performonce omplifier, oscillator ond switching circuits. It has o current gain range from the microam - PHYSICAL DIMENSIONS

pere region up to 500 mA. ﬁm@‘;‘;‘;&?‘
ER Y

-1
Ll

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

TsTc Storage Temperature -55°C to + 200°C
Ty Operoting Junction Temperoture + 200°C
TL Leod Temperoture (Soldering, 10 sec. time limit) + 260°C
MKoximum Power Dissipations (Notes 2 and 3)
Pp  Total Dissipation ot 25°C Case Temperature 3 Watts
at 100°C Cose Temperoture 1.7 Watt
ot 25¢C Ambient Temperature 0.7 Wott

MKaximum Yoltoges (Ta =25°C unless otherwise noted)

Hotes. Af dimens.ans in .

Vepo  Collector to Base Valtage 75 Volts ml:‘nm\med to e,
VcER  Collector to Emitter Voltage (RpE = 10 Q) (Note 4) 50 Volts
VERO  Enmitter to Bose Voltage 7 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFg DC Current Gain 20 60 Ic =10 pA V=10V
hgg DC Current Gain 35 80 Ic=01mA Vcg- 30V
hEg DC Pulse Current Gain (Note 5) 75 130 Ic =10 mA Vcg: 10V
hEg DC Pulse Current Gain (Note 5) 100 130 300 lc=150mA Vcp=10V
hFE DC Pulse Current Goin (Note 5) 40 75 Ic=500mA Vcg=10V
hpg (-55°C)  DC Pulse Current Goin (Note 5) 35 65 Ic =10 mA Vee=10V
VBE (sat) Base Soturation Voltage (Note 5) 095 1.3 \ lc = 150 mA g = 15mA
VCE (sat) Collector Saturation Voltage (Note 5) 05 15 v Ic =150 mA Ig =15mA
IERO Emitier Cutoff Current 0.05 5 nA Ic=0 VER =5V
lceo Collector Cutoff Current 03 10 nA IE=0 Vep =60V
IcBo (125°C) Collector Cutoff Current 0.4 10 wA Ig=0 Ve =60V
BVepo Collector ta Bose Breokdown Valioge 75 A Ig=0 Ic =0.1TmA
BVERo Emitter to Bose Breokdown Voltoge 7 A lc=0 Ig =0.1 mA
LVCER Collector to Emitter Sustoining Voltage 50 \" Rpg = 10 Q lc =100 mA
{Notes 4 and 5) {pulsed)
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Silicon Planar Transistor BFXG6§

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX 68
SYMBOL CHARACTERISTIC MIN.  TYP. MAX. UNIT TEST CONDITIONS
hfe Small Signal Current Gain {f=1KHz) 50 115 200 Ic=1mA V=5V
h¢e Small Signal Current Gain (f=1KHz) 70 135 300 Ic =5mA VCE=10V
hie Input Resistance (f=1KHz) 4.4 Q Ic=1mA VCe=5V
hoe QOutput Conductance (f=1KHz) 23.8 umho Ic=1mA Ve =5V
re Voltage Feedback Ratio (f= 1KHz) 7.3 x104 e =1mA Veg=5V
hip Input Resistonce (f=1KHz) 24 27 34 Q lc =1mA Veg =5V
hip Input Resistance (f=1KHz) 4 63 8 Q lc =5mA Veg =10V
hob Outout Conductance (f= 1KHz) 0.1 0.16 0.5 pmho lc=1mA Vcp =5V
hol, Output Conductance (f=1KHz)} 0.1 0.19 1 umho lc=5mA vcp =10V
hyp Voltage Feedback Ratio (f=1KHz) 1.2 5 x10-4 Ic=1mA Veg =5V
hep Voltage Fredbgck Ratio (f=1KHz) 125 X104 e =5mA Veg =0V
hie High Frequency Current Gain (f=20MHz) 3.5 5 lc=50mA  Vcp=10V
Cob Output Capocitance 18 25 pF Ig = Vep =10V
Cre Emitter Transition Capacitonce 50 80 pF le = Yeg =05V
NF Narrow Bond Noise Figure (Note 6} 35 8 dB lc=03mA Vcg=10V
NOTES :

(1) These ratings are limiting values above which the serviceability of any individual semjconductor device may be impaired.
(2) These are steady state limits, The foctory should be consulted on applications involving pulsed or fow duty cycle operations.
(3} These ratings give a maximum junction temperature of 200°C and junction - to - case thermal resistance of 58.3°C/wott
(derating foctor of 17.2mW/°C); junction - to-amhient thermal resistonce of 250°C/watt (derating factar of 4mW/°C).
(4) These ratings refers to a high - current point where callector - to - emifter valtage is lowest. For more informotion send for SGS~AR 5.
(5) Pulse Conditions: length=2300 usec; duty cycle=1%.
(6) =1 KHz; Rg=510Q; Power Bandwidth of 1 Hz.
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Silicon Planar Transistor BFX68

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*

10

T 550 C
0.1amA l.A
p—
T e | I
. 012 mA /
- ||
= T
z 0.1mA |1~
= | l
(5] 4
@ 0.08 mA /
[ i
b 5.06 mA
4
ER
8 2 0.04 mA l
B o024
o[ [ [te=o] |
0 10 ) 30 0 5
¥cg - COLLECTOR VOLTAGE - Volis
500 COLLECTOR CHARACTERISTICS®
T
gfégz e ol
o7 ne
T a0l S A B S oAt |
L [T
ri} V1
Z 300 g /bm
3 /A SmA | |
a = ~—t—
amal [ 1
% 200 .l oo el
wh 3mA
=]
2 2mA
S 100 T
1 imA
o =
0 Ig=0 T 5 =-55°C
H !
0 2 4 6 8 []
V¢g - COLLECTOR VOLTAGE - Voits
50 BASE CHARACTERISTICS*
WA
| A
20 mA &
£ a0 | ! I R
= 40 mA
4§ Tg=1 mAl //
E 300
5 ;
3 1l
"
: [
S 20
]
]
o
2
3 o /]
Q / Ta =-55°C
0 l
o 0.4 08 1.2 16 2

VBE - BASE - EMITTER VOLTAGE - Volts

COLLECTOR CHARACTERISTICS®
e

(25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS®

o7 mA m &o_a‘mA IT,i': 125°C
T e 0. A / / T 1| I
i = 86 / L /(
e
Jsas=ay -
3 i1 i g ¢
e = 0,04 mA / I e R
g s u.uzlm'* ] £ o.lozm
E \ G |
é 2 202 mA l 3 5 001 mA 4
© 0.01mb B \ ‘
g —0 lg=0
% I} = 30 0 0 % R 30 0 \L '
V(E - COLLECTOR VOLTAGE - Volts Vg - COLLECTOR VOLTAGE - Voils
55 COLLECTOR CHARACTERISTICS* 500 COLLECTOR CHARACTERISTICS*
| e&s /m 5:“ mA 4 3;/‘
< 400 | Y, h/;y;)% /I T 400 f(-m: T
E T :"A“\:A—/ - ; 8 mA—y / V4 PN B —
lf:.: 3001 'r 3 mh 4@ E 300 //// //,‘
: = : T
é ay 7 Iy ° 200 iT Lo
el amEl ki A
o
S 1 lIMA l g 100 Tat 128°C
© WL | e |
o1 o 70 of | ol | ]
0 2 1 3 3 ) ? 3 B 3 ©
Veg - COLLECTOR VOLTAGE - Volts V¢g - COLLECTOR VOLTAGE - Volts
500 BASE CHARACTERISTICS* s00 BASE CHARACTERISTICS®
| [a2mfflz IR/
‘éAOO lg=10mA 7 K 2400 zlm;\ /Al; !
;. I ﬂ—AOmA__ ; g = 10mA, 40 mA _|
% o / i 20| | Il/ ///
Y =
(=] (=)
2 0 | 2 a0 [/
g ] 1§ Y]
8w /Y] & /]
b i L I e
1l 0 ]

0

* Single family characteristics on Transistor Curve Tracer.

0.4 0.8 1.2 Lo 2
VpE - BASE - EMITTER VOLTAGE - Volts

99

0

0.4 08 L2 16
Vg - BASE - EMITTER VOLTAGE - Volts

2




Silicon Planar Transistor BFX68

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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Silicon Planar Transistor BFX68

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless atherwise noted)
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Silicon Planar Transistor BFX68

TYPICAL ELECTRICAL CHARACTERISTICS
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MAY 1967

BFX69-BFX69A
GENERAL PURPOSE AMPLIFIERS

NPN SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION-The BFX69 is an NPN silicon PLANAR transistor primarily designed for
amplifier opplicotions over o wide range of voltoge ond current.

PHYSICAL DIMENSIONS

For improved performonce use the epitoxial BFX69A. n sccordaxce with
1EDEC 1039 oulbne
a8
ABSOLUTE MAXIMUM RATINGS (Note 1) R
Moximum Temperatures ‘
TsTg Starage Temperature - 55°C to + 200°C i3
Ty Operoting Junction Temperoture + 200°C
T Lead Temperature (Soldering, 10 sec. time limit) + 260°C
Moximum Pawer Dissipations (Notes 2 and 3) BFX 69 BFX69A
Pp  Total Dissipation at 25°C Case Temperoture 3 Watts 5 Wotts
at 100°C Case Temperoture 1.7 Wott 2.8 Watts
at 25°C Ambient Temperoture 0.8 Watt 0.8 Watt

Maximum Voltoges (T =25°C unless otherwise noted)

Yecpo Collector to Bose Voltage 75 Volts 80 Volts Netes. &1 dmensars m mm

Vcep Collector to Emitter Valtoge (Note 4) 30 Valts 40 Volts f:’::‘:’::&"_‘;z\:“{‘;:‘ lo case.
Vcer Collector to Emitter Voltage (Rgg = 100) (Note 4) 50 Volts

VEpg Emitter to Base Voltoge 7 Volts 7 Volis

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX 69 BFX69A

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT  TEST CONDITIONS
hgg DC Current Gain 35 40 lc =10 uA Vce=10V
hge DC Current Gain 20 50 30 60 Ic=0.1mA Vcg=10V
heg DC Pulse Current Gain {Note 5) 35 80 40 95 lc=10mA Vcgp=10V
hEE DC Pulse Current Gain (Note 5) 40 80 120 4 90 Ilc=150mA Vcg=10V
hgg DC Pulse Current Gain (Nate 5) 20 55 25 60 Ilc =50mA Vcg=10V
hgg (-55°C)  DC Pulse Current Gain (Note 5) 20 35 lc=10mA Vcg=10V
hgg (-55°C)  DC Pulse Current Gain (Note 5} 20 40 Ic=150mA Vcg=10V
VBE (sat) Base Saturation Voltoge (Note 5) 095 1.3 0.8 1.1 v Ic =150 mA Ig = 15 mA
VgE (sat) Base Saturation Voltage (Note 5} 1.8 v lc = 500 mA Ig = 50 mA
VCE (sot) Collector Saturation Voltage (Note 5) 0.6 1.5 04 08 v Ic =150 mA Ig = 15AA
VCE (sat) Callector Saturation Voltage (Note 5) 1.2 \'% Ic = 500 mA Ig = 50 mA
IEBO Emitter Cutoff Current 0.05 10 0.05 10 nA Ic=0 VEp =35V
lcBoO Collector Cutaff Current 03 10 04. 10 nA lg=0 - Veg =60V
Ico (125°C) Collector Cutoff Current 0.4 10 0.5 10 uA Ig=0 Vep =60V
BVcRo Collector to Base Breokdawn Voltage 75 80 v lg=0 Ic =0.1 mA
BVERD Emitter to Bose Breakdawn Voltage 7 7 v Ic=0 IE=0.1mA
LVCER Collector ta Emitter Sustaining Yoltage 50 v R =10 a ic = 100mA

{Notes 4 and 5) (pulsed)
LVcEo Collector to Emitter Sustaining Voltage 30 40 v Ig=0 Ic =30 mA

(Notes 4 and 5) (pulsed)
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Silicon Planar Transistor BFX69 *BFX69A

ELECTRICAL CHARACTERISTICS (25°C free oir temperoture unless otherwise noted)

BFX 69 BFX69A

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS

hge Small Signal Current Gain (f =1KHz) 30 55 100 70 Ic = 1mA Veg =5V
hte Small Signal Current Gain (f=1KHz) 35 70 150 Ilc =5mA Vcg =10V
hie Input Resistonce {f=1KHz) 2.2 1.8 Ko Ic =1mA Vg =5V
hoe Output Conductance {f=1KHz) 12.5 8 umha Ic =1mA VCg =5V
hre Voltage Feedback Ratio (1= 1KHz) 3.6 2.1 x104 Ic=1mA  Veg=5V
hip Input Resistonce (f=1KHz} 24 27 34 27 Q lc=1mA Veg =5V
hig Input Resistance (f=1KHz) 4 63 8 Q Ic=5mA Vep =10V
hob Output Conductance {f =1KHz) 01 016 05 0.12 umho Ic =1mA Ve =5V
hop Output Conductance {f=1KHz) 0.1 019 1 umho Ic=5mA Veg =10V
hyb Valtage Feedback Ratia {f=1KHz) 0.7 3 0.5 X104 Ic=1mA Vep =35V
heby Voltage Feedback Ratio (f=1KHz) 08 3 X104 ic=5mA  Vcg=10V
hte High Frequency Current Gain(f=20MHz) 3 4 42 lc=50mA  Vcg=10V
Cre Emitter Transition Capacitance 50 80 62 80 pF Ic =0 Veg =0.5V
Cobo Comman Base, Open Circuit, Output 18 25 13 20 oF g =0 Veg =10V

Capacitonce
NF Narrow Band Noise Figure (Note 6) 6 12 dB lc=03mA Vcg=10V
NF Narrow Band Noise Figure (Note 7) 35 7 dB lc=30uwA  Vcg=10V
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factary should be consulted on applications invalving pulsed or law duty cycle operations.

(3} (BFX 69 only) These ratings give a maximum junctian temperature af 200°C and junction - to- case thermal resistance of 58.3°C/watt
(derating factor af 17.2mW/°C); junction - ta- ambient thermal resistance af 219°C/watt (derating factor of 4.55mW/°C).
(BFX 69A anly) These ratings give a maximum junction temperature of 200°C and junction - to- case thermal resistance of 35°C/watt
(derating factor af 28,6 mW/°C); junction - to - ambient thermal resistance of 218°C/ watt (derating factor of 4.6 mW/°C).

(4) These ratings refers to a high- current point where collector - 1o - emitter valtage is lowest, For more information send for SGS- AR 5.

(5) Pulse Conditions : length=2300 usec; duty cycle = 1%,

(6) f=1 KHz; Rg=510Q; Power Bandwidth of 200 Hz.
(7) £=1 KHz; Rg = 1KQ; Power Bandwidth of 200 Hz.
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Silicon Planar Transistor BFX69

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS®

COLLECTOR CHARACTERISTICS®
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COLLECTOR CHARACTERISTICS*
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Silicon Planar Transistor BFX69

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperoture unless otherwise noted)
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Silicon Planar Transistor

BFX69A

TYPICAL ELECTRICAL CHARACTERISTICS
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COLLECTOR CHARACTERISTICS®
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Silicon Planar Transistor BFX69A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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Silicon Planar Transistor BFX69

TYPICAL ELECTRICAL CHARACTERISTICS

* Single famlily characteristics on Transistor Curve Tracer.

BASE CHARACTERISTICS®
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FEBRUARY 1967

BFX 73
ULTRA HIGH FREQUENCY OSCILLATOR AND AMPLIFIER

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The BFX73 is an NPN double diffused silicon PLANAR epitaxial

transistor. It is designed for low noise high - frequency amplifiers; 1 MHz loeal oscillators; non- PHYSICAL ENINSI'?NS
1
neutralized 1F amplifiers and non- saturating circuits with rise and fall time of less than 2.5 0K 110-1) ot
nanoseeonds.
bl T
ABSOLUTE MAXIMUM RATINGS (Note 1) i
i a8 st
Maximum Temperatures 5

TsTg Storage Temperature -55%C o + 200°C J” ” ” A
4 s ot

T] Operating Junction Temperature 200°C Maximum 9w | ” ] m'n

T, Lead Temperature (Soldering, 10 sec. time limic) 260°C Maximum

Maximum Power Dissipations (Notes 2 and 3)

P Total Dissipation at 25°C Case Temperature 0.3 Wart
at 25°C Ambient Temperature 0.2 Watt
Maximum Voltages and Current (25°C free air temperature unless otherwise noted)
VYceo Collector to Base Voltage 30 Volts
Vceo  Collector to Emitter Voltage (Note 4) 15 Volis Noles AN demensons i mn
VEBO Emitcer to Base Voltage 3 Volts leads ace gektphted Kans
ic DC Collector Current 50 mA
ELECTRICAL CHARACTERISTICS (25°C free air temperawre unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hpg DC Pulse Current Gain (Note 5) 20 50 Ic =3 mA VeE=1V
VBE (sat) Base-Emitcer Saturation Voltage (Note 5) 1 v Ic = 10mA Ig = 1 mA
VcE (sar) Collector-Emitter Saturation Voltage 0.4 v Ic = 10 mA Ig =1maA
(Note 5)
Icpo Collector Cutoff Current 10 nA I[g=0 Vep =15V
Icpo (125°C)  Collector Cutolf Current 1 uA Ig = Vep =15V
BV¢cBo Collector to Base Breakdown Voltage 30 v Ic =1uA Ig=0
BVERo Emitter to Base Breakdown Voltage 3 v e =0 Ig =10 na
VcEo (sust)  Collector to Emitter Sustaining Voltage 15 v Ic=3mpA ip=0
(Notes 4 and 5)
hee High Frequency Current Gain (f= 100 MHz) 6 9 Ic =4mA Veg=10V
Cob Output Capacitance 1 1.7 pF Ig = Vep =10V
Cob Output Capacitance 1.8 3 pF Ig =0 Vep =0
CTg Emicer Transition Capacitance 2 pF [c=0 Vgp =0.5V
NF Noise Figure (Note 6) 3 6 dB Ic = 1mA VCE=6V
P, Power Output (f = 500 MHz) 0 4 mW Ic =8 mA Ve = 15V
n Collector Efficiency (f = 500 MHz) 25 % Ic =8mA Vep =15V
Gpe Available Power Gain (neutralized) 15 18 dB Ic = 6 mA Vecg =12V
(f =200 MHz)
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- COLLECTOR CUTOFF CURRENT - nA

Icao

Silicon Planar Transistor

BFX73

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)
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Silicon Planar Transistor

BFX73

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

2

INPUT ADMITTANCE VERSUS
COLLECTOR CURRENT OUTPUT
SHORT CIRCUIT

L
£ 10.7 MHz —

2 Veg = 10V
L LA
% 1.2 e
£ )4
é 0.8 / 11|
ST
=04 4]

a

0 2 4 6 8 X

Ic - COLLECTOR CURRENT - mA
REVERSE TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT

ol INPUT SHORT CIRCUIT
£
w e
20.08
'go,n(, I =10.7MHz
: VeE = lln v
Iy .
Z0.04 |
Eo.oz
E “Ore|
]
> 0 2 4 6 8 0

FORWARD TRANSFER ADMITTANCE - mmho

Y’e.

12

100

!¢ - COLLECTOR CURRENT - mA

FORWARD TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT
OUTPUT SHORT CIRCUIT

1= 10.7 MHz
Veg = 0V
]

/ [:178

/
/
A

- INPUT ADMITTANCE - mmho

Yie

INPUT ADMITTANCE VERSUS
COLLECTOR CURRENT OUTPUT
SHORT CIRCUIT

INPUT ADMITTANCE VERSUS
FREQUENCY
OUTPUT SHORT CIRCUIT

8 35
T
» Ic = 5mA
2 Veg= BV
6 eg 23V -l £
g 4 M g /
% 1 e M
/ # <
[
it [ o Eos
T =
Ki [=}
—'Aé{/ A/ : 0 /\\
& 5
2 /Z g 5 L \
74 B T L= A
f=100MHz @ g === e
—gie i | > ‘ f
0 5 |
[} 8 Jul Y 1000
I - COLLECTOR CURRENT - mA 1- FREQUENCY - MHz

REVERSE TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT
INPUT SHORT CIRCUIT

REVERSE TRANSFER ADMITTANCE
VERSUS FREQUENCY
INPUT SHORT CIRCUIT

T T

2 T T £ T
€ I - 1 £ Ig=5mA" | | b
E r e
. \ Veg = OV
o as| e AN w g ©
o Veg S5V DT ]
Z <
fu =
= 0.2 E g
= -
o [=]
E 1= 100 MHz :
@ 0. [ 3
& z
Z 0.05 3
- E 2
g .|CE | 0V €
" w
7] 1T 2 “Ore
S0.02| S Ve =5 o1
u H
S ’7 ‘ & // /
ft"
1 0.01 o 0 et
2o 2 4 6 B v e 50 100 500 1000

FDRWARD TRANSFER ADMITTANCE - mmho

Ig - COLLECTOR CURRENT - mA

FORWARD TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT
OUTPUT SHORT CIRCUIT

100

I = 100 MKz
80 1. N —
7}32 A P
" Ll
/ VCE =5V

/k VCE =10V
91%’

4 & 8 10
Ic - COLLECTOR CURRENT - mA

Yie~

oo

2 4 6 8 0
Ig - COLLECTOR CURRENT - mA

13

FORWARD TRANSFER ADMITTANCE - mmho

Y fe”

[- FREQUENCY - MHz

FORWARD TRANSFER ADMITTANCE
VERSUS FREQUENCY
OUTPUT SHORT CIRCUIT

T
IC:SHA

100

~N B

w0 N V- BV
N
60 N L
A ™~

a Nubre

/
20

NIre

0 ~
x
10 S0 100 500 1000

f- FREQUENCY - MHz




Silicon Planar Transistor BFX73

TYPICAL ELECTRICAL CHARACTERISTICS (25 C free air temperature unless otherwise noted)

OUTPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS
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< < 0.8 <
z 0.10 Soel "] s =5V 5o
=i & VCE =
5 e il
¢ 3 Yoe || SE 3 i 4
o 0 L[] 0 111
2 ] 3 B 0 0 B o » 100 10¢
Ig - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA I'- FREQUENCY - MHz
NOISE FIGURE VERSUS INPUT AND QUTPUT CAPACITANCE
» FREQUENCY ) VERSUS REVERSE BIAS VOLTAGE
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Silicon Planar Transistor BFX73

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT

+Vee
RF.
Choke
W0nF
11
L l
1nF - » TYPICAL PERFORMANCE
_| OUTPUT
Z=50" |
L2 ! o 4] ll/
L 1of Tisrs o = o s N :1’5 v
g 3 /4 7 x
b 1 ] > do M
z ™~ ‘ N
BFX 73 2 v
INPUT x4 , ™~Ce s
Z =50 z [/ T
s
100F ] '
b 12
< |
o]
0 1 :

4
Ig - COLLECTOR CURRERT - mA

Ly-3.5Tums # 16 AWo wire; Bmm.D1a;
1imm. long. Tums Ralio = 4 1o 2

Lg-8 Tums z 16 AWG wire 3mm. O1a;
22mm. long Tums Ralo =8 lp 1

LJ -0.4 10 0.65 uH, adjustadie core.

500 MHz OSCILLATOR TEST CIRCUIT
TYPICAL PERFORMANCE

100
I— T
(Note 3) 50 oF Vep= 13V
4 1= 500 WAz n
80 0
= L =T~ =
75 0F ouTPUT & . pranll o
BFX 73 ! I ur
- < &
2 2} > 60 /1 b S
(Note 1) 74 s
= s
5 1A N &
< [: 4
x o
R.F. (Nole 2) w 2 2y
Cnoke Noles: aQ w
= D Coax plumbing tonsisis of the lollo- a I
1000 pF 100pF wing GR air Lines: . -
4 2 Type 874 TEE o D »3
1 Type 874 D20 Adjuslable Swd 4
1 Type 874 - L A Agjustavle Line
1 Type 874 - WN3 Shorlcrrcurt Temmi-
nation 0 o
0 B 12 1 2
R.F. 27 lms s 16 AUG wre, 9 mm. 00, I - COLLECTOR CURRENT - mA
Choke mm. long.
39 wms & 22 ARG wire, S mm. 0D,
13 mm. long.
Vee Vee
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Silicon Planar Transistor BFX73

TWO STAGE VIDEO AMPLIFIER

F ouTPuUT
!
INPUT l“'i
500
INPUT TO QUTPUT DELAY - 4 ns.
= :%«
’_" I? 0.54F 10, F
10 10
S12v 2 3 4 5 & 7 8 9 10
TIME - ns
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junetion temperature of 200°C and junction-to- case thermal resistance of 584°C/wart (derating
faetor of 1.71mW/9C); junction- to- ambient thermal resistance of 875°C/waut (derating factor of 1.14 mW/°C).

(4) These ratings refer to a high - current point where collector- to- emitter voltage is lowest. For more information send for SGS- AR 5.

(5) Pulse Conditions: length =300 psec; duty cycle = 1%.

(6) £ =60 MHz; Rg = 400Q.
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MAY 1967

BFX74-BFX74A
GENERAL PURPOSE TYPES

PNP DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION - The BFX74 is o PNP silicon PLANAR transistor suitoble for high perfor -
mance amplifiers, where high voltages ond high current goin are requested.lt features 50 Volts of LVCE
and an fT of S0 MHz tvp.

PHYSICAL DIMENSIONS

n xcordance mih

For improved pertarmonce use the BFX74A, JIDEC 1039 outhne
[TeYy
T
ABSOLUTE MAXIMUM RATINGS (Note 1) ;
1
Maximum Temperatures H ‘I
TsTG Starage Temperoture -55°C to + 200°C T ¥
Ty Operating Junctian Temperature + 200°C 31008 —/'” “ ” ‘”j
TL Lead Temperature (Saldering, 10 sec. time limit) + 260°C 0™ ” ”
[ s
Maximum Pawer Dissipations (Notes 2 and 3) BFX 74 BFX 74A
Pp  Total Dissipatian ot 25°C Case Temperature 2 Watts 4 Watts
at 100°C Case Temperature 1 Watt
at  25°C Ambient Temperature 0.6 Watt 0.8 Watt

Maximum Voltages (Tp =25°C unless atherwise noted)

Vcpo  Collector ta Base Valtage -50 Volts -60 Volts Notes & dimensons 1 mam

Vceg Collector to Emitter Voltage (Note 4) -35 Valts -60 Volts wl:.'u'w(:m“l’“ lo case

VcgErR  Callectar to Emitter Voltage (Rpg = 10Q) (Note 4) - 50 Valts

VEpg Emitter to Base Voltoge -5 Volts -5 Valts

ELECTRICAL CHARACTERISTICS (25°C free oir temperature unless atherwise nated)
BFX74 BFX 74A
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN, TYP. MAX. UNIT TEST CONDITIONS
hrg DC Current Gain 50 ic =0.1 mA Vcg=-10V
hFg DC Pulse Current Gain (Nate 5) 25 55 25 60 Ic=5mA VCg =-10V
hFE DC Pulse Current Gain {Note 5) 30 45 90 3 50 Ic=10mA Vcg=-10V
hFE DC Pulse Current Gain {Note 5) 40 Ic=50mA Vcg=-10V
VBE (sot) Base Saturation Voltage (Note 5) 0,95 -1.3 0.8 -1 v Ic = 150 mA tg = 15mA
VCE (sat) Collector Saturation Voltoge {Note 5) -1 -1.5 02 03 V Ic =150 mA Ig = 15mA
VCE (sat} Collector Saturation Voitsge (Note 5} -0.5 v ic = 500 mA ig = 50mA
1EBO Emitter Cutoff Current 01 1 wA ic=0 VRg =-2V
lcBo Collector Cutoff Current 0.01 1 uA Ig=0 Vcg =-30V
Icpo (125°C) Collector Cutoff Current 2 100 uA Ig=0 Vcg =-30V
lEBO Emitter Cutaff Current 50 nA Ic=0 Vgg = -4V
Ico Callactor Cutoff Current 0.2 50 nA g =0 Vcg =-30V
lcpo(125°C) Collector Cutoff Current 0.2 50 uA lIg=0 Vcg = -0V
BVcpo Collector to Base Breakdown Voltage -50 \ Ig=0 Ic =100 uA
BVchao Collector to Base Breakdown Voltage -60 v lg=0 Ic = 10uA
BVEpg Emtter ta Bose Breokdown Voltageé -5 \% ic=0 1g =100 uA
BVERo Emitter to Base Breakdown Voltage -5 \ Ic=0 Ig = 10uA
LVCER Collecior to Emitter Sustoining Voltoge -50 v Rgg = 0@ Ic =100 mA
{Notes 4 and 5) {puised)
LVcEo Collector to Emitter Sustaining Voltoge -35 -60 v ig=0 Ic = 10mA
(Notes 4 and 5} (pulsed)
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Silicon Planar Transistor BFX74<-BFX74A

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX74 BFX74A

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS

hfe Small Signal Current Goin (f=1 KHz) 30 60 Ic =5mA Vg =-10V
hip Input Resistance (f=1KHz) 62 10 Q Ic =5mA Vep=-10V
hob Output Conductance {f=1 KHz) 06 5 umho Ic =5mA Veg =-10V
heb Voltage Feedback Ratio (f=1KHz) 2 8 X104 Ic=5mA Ve = - 10V
hte High Frequency Current Gain (f=20 MHz) 3 4.5 Ic =50 mA Vce =-10V
hte High Frequency Current Gain {f=100 MHz) 1 1.5 Ic =50 mA Vcg =-10V
CTE Emitter Transition Copacilance 57 80 75 110 pF Ic=0 Vgg =-0.5V
Cobo Comman Base, Open Circuit, Output 31 45 15 2 pF lg=0 Veg =-10V

Capacitance

NOTES :

(1) These rotings are limiting values abave which the serviceability of any individual semiconductar device may be impoired.

(2) These ore steady stote limits. The foctory should be consulted on applications invalving pulsed or low duty cycle operatians.

(3) (BFX 74 only} These rating give o i junction temp e of 175°C and junction - to - case thermal resistance af 75°C/watt
{derating factar of 13.3mW/°C); junction - to - ambient thermal resistance of 250°C/watt (derating foctar of 4 mW/°C).
(BFX 74A only) These rotings give o maximum junction temperaturs of 200°C ond junctian - to- cose thermal resistance of 43.7°C/watt
(derating factar of 22.8mW/°C); junction - 1o “ombient thermol resistance of 219°C/watt {derating factor of 4.56 mW/°C).

(4) These ratings refers to a high - current paint where collector - o - emittar voltage is lowest. Far more information send for SGS- AR 5.

(5) Pulse Canditions : length = 300 psec; duty cycle=1%.
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Silicon Planar Transistor BFX74

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

® COLLECTOR CHARACTERISTICS® " COLLECTOR CHARACTERISTICS® " COLLECTOR CHARACTERISTICS®
T T T T T T
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o 0.08 mA, T ] 3
g, I'" — T 8 2| i 0d4mA /f} 8, l
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© 0.04 mA © 00z mn y o 0.07m 7
T
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o - 30 0 % S0 0 o .50 IS T R R R
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COLLECTOR CHARACTERISTICS® 0 COLLECTOR CHARACTERISTICS® 500 COLLECTOR CHARACTERISTICS®
T T 1 1
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& m S D /,2}—
= a0 Ph A 2amal Lt 2 wo /:‘ WA | < w0 0 mA__ 1]
= p D mA et - / 1204 f ] ;‘ , B mA 1
=
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o T ] et - — 2mA
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L1 ¢ T | .
o 1, s |/ ——T o |4
0 ‘s =0 0 [s50 0 '8 =0
3 R ) =] T 3 o 0 =] ] K3 3 o
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* Single famlly characteristics on Transistor Curve Tracer.
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Silicon Planar Transistor BFX74

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

DC PULSE CURRENT GAIN . HIGH FREQUENCY CURRENT GAIN BASE-EMITTER ON VOLTAGE
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Silicon Planar Transistor BFX74A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS® w0 COLLECTOR CHARACTERISTICS® 0 COLLECTOR CHARACTERISTICS®
10 mA | ImAl A [T 5ma ’
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S 4mA | T 5 | S
G ‘ o PN S
100 | @ 100 2 10
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Tp = -55C |80nEA ' 100 mA 80 mA [1 0 mA :so ma | Fooma
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~Single family ¢haracteristics on Transistor Curve Tracer.
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Silicon Planar Transistor BFX74A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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Silicon Planar Transistor BFX74

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

500 BASE CHARACTERISTICS* 500 BASE CHARACTERISTICS® 500 BASE CHARACTERISTICS®

Marse [ | [om Py o]

T a00 !:o m|A T a0 40 mAl < 400 . /
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& 30 0 A I 2 3 30 "All I/I & 30 L 3|° "“lll l /
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i ora 1] g wnal|[] E o []]]

8. 100 L l 8,100 n’ |/// 8.100 | ] /// A=|125°C

© b v I o | w=sma JJJI] b [larser VI L
NN/ "R/ oL | | | |
0 -0.4 -0.8 -1.2 -6 -2 ] 0.4 0.8 -1.2 =16 .2 0 -0.4 -0.8 -1.2 -6
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*Single family characterislics an Transistar Curve Trocer.
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JUNE 1968

BFX90-BF X91
HIGH VOLTAGE AMPLIFIERS

PNP DIFFUSED SILICON PLANAR Il TRANSISTORS

GENERAL DESCRIPTION - The BFX 90 and the BFX 91 are PNP silicon PLANAR epitaxial transistors PHYSICAL DIMENSIORS
foaturing high voltage, high goin, low noise, excellent current gain linearity in the current range from ﬁmw:-uﬁ
10 uA to 50 mA. W
These devices are covered by Semiconductor Users Reliability Evaluatian (SURE) Programme. W

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

TsTG Storage Temperature -55°C to 200°C
T, Operating Junction Temperature 200°C
T L.ead Temperoture (Soldering, 10 sec time limit) 260°C
Maximum Power Dissipations (Notes 2 and 3) BFX90 BFX91
Pp Totol Dissipation ot 25°C Case Temperature 14w 25W

at 25°C Ambient Temperature 0.4W 07 W

Maximum Voltages (259C free air temperature unless otherwise noted)

Vcpo Collector to Base Valtage -180 Vv o M G in .
Vceg Collector to Emitter Valtage (Note 4} - 180 v m::mm oo
VEgo Emitter to Base Voltage -6V
; . BFX90
ELECTRICAL CHARACTERISTICS (25°C free air tamperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hgg DC Current Gain . . Veg=-10V PHYSICAL DIMENSIONS
hFE DC Current Gain (Note 5).........80...... Vce=-10V ﬁn'{c“?fﬁ?;ﬁh
hgg DC Current Gain (Note 5)......... 80......200.... Vee=-10V seas
hgg (-55¢C)  DC Current Gain =10uA Veg=-10V L]

hgg (-55°C)  DC Current Goin =100uA Vcg=-10V
VBE sot Base Saturation Voltage. =10 mA Ig =1mA
(Note 5)
VCE sot Collectar Saturatian Voltage.............. -0.1....-0.25..V........ Ilc =10 mA Ig=1mA
(Note 5)
IEBO Emitter Reverse Current................... 0.2.....10..... nA...... Ic = VEg =-4V
lcgo Collector Reverse Current. ... = Vg =-100V
lcBol125°C) Collector Reverse Current.... = VeB =-100V
BVCBO Collector to Base Breakdown....-180.........cc.cee.... Vieornnn Ic =10 A fg=0
Voltage
BVEgQ Emitter to Base Breakdawn.......<6....cceviverenrennnnil ) A Ig =10 wA lc=0
Voltage
LVcEo Collector to Emitter Sustaining. -180.................... A Ic=2mA Ig=0 tes A donsins 1
Voltage Colector mlernally connecled 1 case
hie High Frequency Current Gain....2....... [ JOT < FTTORIN Ilc=1mA Vcg=-10V © Leats ane goldplated Kowsr
(f = 20 MHz)
hte Small Signal Current Gain......... VCg=-10V
hie Input Resistonce (f=1kHz).... 2. L 120 VCE=-10V BFX91
hoe QOutput Conductance (F=1kHz} 5................ 25....umhos Ic =1 mA Vceg=-10V
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Silicon Planar Transistor BFX90.-BFX91

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
Cobo Base - Collector Capacitance.............ccoceeunennn. S Teveennns pF....... g = Vep =-5V
Cte Emitter Transition Capacitance...........ccc..cceuvens 20...... 25...... pF.c. Ic=0 VEg =-0.5V
NF Narrow Band Noise Figure (f = 10 kHz)............ | IR KT dB........ Ic =10 vA VeE=-5V
Rg=10 k@ BW =2 kHz
NF Narrow Band Noise Figure {f = 1 kHz).............. T, KT dB........ Ic =10 vA Vce=-5VY
Rg = 10 k@ BW = 200 Hz
NF Narrow Band Noise Figure (f = 100Hz)............. 2o 10...... dB........ Ic =10 A VCE=-5V
Rg =10 k@ BW = 20 Hz
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be
impaired.

(2) These are steady state limits. The factory should be consulted on opplications involving pulsed or low duty cycle
operations, .

(3) These rotings give a maximum junction temperature of 200°C ond junction - to- case thermal resistance of 125°C/W
(derating foctor of 8 mW/°C); junction - to - ambient thermal resistance of 438°C/W (derating factor of 2.28 mW/°C)
for the BFX 90, junction-to-case thermal resistance of 70°C/W (derating foctor of 14.3mW/°C); junction-to-am-
bient thermal resistance of 250°C/W (derating factor of 4 mW/°C) for the BFX 91.

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For mare informotion send

for SGS- AR 5.
(5) Pulse Conditions : length =300 usec; duty cycle =1%.
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Silicon Planar Transistor

BFX90-BFX91

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS ®

(25°C free air temperoture unless ot

COLLECTOR CHARACTERISTICS *

herwise noted)

COLLECTOR CHARACTERISTICS®
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Silicon Planar Transistor BFX 90:BFX 91

TYPICAL ELECTRICAL CHARACTERISTICS

COMMON EMITTER CHARACTERISTICS
YERSUS COLLECTOR-EMITTER YOLTAGE

COMMON EMITTER CHARACTERISTICS

(25°C free air temperature unless otherwise noted)

COMMON EMITYER CHARACTERISTICS
YERSUS AMBIENT TEMPERATURE
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Silicon Planar Transistor BFX90+BFX 91

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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MARCH 19867

BFX94-BFX95-BF X96-BF X97
HIGH GAIN GENERAL PURPOSE AMPLIFIERS

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - These devices are NPN silicon PLANAR epitaxiol PHV:ICAI. BlM!!thONS PHYSICAL DIMENSIONS
tronsistors designed for high performance amplifier, high speed switching cir - JEDEC T0-18 outine fmm;;'m
cuitry at collector currents up to 500 mA. They feature useful current gain over a1 s

o wide range of collector current,low leakage currents, and low saturation volt- u-is u:,,

ages.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Moximum Temperotures

TsTG Starage Temperature -55°C to + 200°C
Ty Operating Junction Temperature + 175°C
TL Lead Temperature {Soldering, 10 sec. time limit) + 260°C

Moximum Voltages ond Current (T =25°C unless otherwise noted)

Vego Collector to Base Voltage 60 Volts
VceQ Collector to Emitter Voltoge {Nate 4) 30 Volts
VEgQ Emitter 1o Base Valtage 5 Volts Notes: A di [ Hotex: Al dimensons in mm
ic Collectar Corrent 800 mA mﬂ:.m:\x'\:d to ?::\:'m;;dmm:d to can.
Moximum Power Dissipotians (Notes 2 and 3) BFX 94.95 BFX 96.97
Pp  Total Dissipotion at 25°C Case Temperature 1.8 Wonrt 3 Waits
ot 25°C Ambient Temperature 0.5 Watt 0.8 Watt

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless atherwise nated)

BFX 94-96 BFX95-97

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS
hFg DC Current Goin 20 35 lc=01mA VYcg=10V
hEE DC Pulse Current Gain (Note 5) 25 50 Ic=1mA Vcg=10V
hEE DC Pulse Current Gain {Note 5) 35 75 Ic =10 mA Y=V
hEg DC Pulse Current Gain (Note 5) 20 50 Ic = 150 mA  Vegp =1 \a
hFE DC Pulse Current Gain (Note 5) 40 120 100 300 Ic=150mA VYcg=10V
hEE DC Pulse Current Goin (Note 5) 2 30 Ic=50mA Vcg =10V
VBE (sat) Base Saturotian Yoltage 1.3 13 A4 Ic = 150 mA Ig =.15mA
VBE (sat) Bose Saturotion Yaltoge 26 26 v =500 mA Ig =50 mA
VCE (sot) Collector Saturotion Voltage 0.4 04 A =150 mA Ig = 15 mA
VCE (sat) Collector Saturatian Yoltage 1.6 1.6 A Ic =500 mA Ig = 50 mA
'EBO Emitter Cutoff Current 10 10 nA Ic=0 VEg =3V

CBO Callector Cutoff Current 10 10 nA Ig=0 Vg =%V
'cao (125°C) Collector Cutoff Current 10 0 uA IgE=0 Vep =30V
BYcpo Collector to Bose Breokdown Voltoge 60 60 v Ig=0 Ic =10 A
BVERo Emitter to Base Breakdown Yoltage 5 5 v Ic=0 Ig =10uA
LVYcEo Collector to Emitter Sustaining Yoltage 30 30 v Ig =0 Ic = 10mA

(Notes 4 and 5) (polsed)
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Silicon Planar Transistor BFX94:985:96°97

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX 94.96 BFX95.97
SYMBOL CHARACTERISTIC MIN.  TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS
he High Frequency Current Gain (f = 100MHz) 2.5 2.5 Ic =20 mA Vcg “20V
Cobo Common Base, Open Circuit, Output 8 8 pF g=0 Veg - 10V
Copacitance
Re (hig} Reol Part of Common Emitter High 60 60 Q ic = 20mA Vcg =20V
Frequency Input Impedance (f = 300 MHz}

NOTES;

(1} These ratings are limiting values above which the serviceability of any individual semiconductor device moy be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed ar low duty cycle operations.

(3) (BFX 94 ond BFX 95 only) . These rotings give o moximum junction temperature of 175°C and junction - fo - case thermal resistance of
83.5°C/wott (derating factor of 12mW/°C); junction - ta- ombient thermal resistonce of 300°C/watt (derating factar af 3.33mW/°C).
(BFX 96 ond BFX97 only). These ratings give a maximum junction temperature of 175°C and jurctian - fo - case thermal resistance
af 50°C/wott (derating factor of 20mW/°C); junciion - to - ambient thermal resistonce of 1889C/wall (derating foctor of 5.33mW/<C).

(4) These rotings refers to o high- current paint where collecior- ta- emitter voltage is lawest. Far mare information send far SGS - AR 5

(5) Pulse Conditions: length =300 usec; duty cycle=1%.
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NPN §hse micon, BFX 94A-BFX96A
RF amplifiers,

high-speed switches

The BFX 94A and BFX 96A are NPN silicon planar
epitaxial transistors designed to cover a wide range of
RE amplifier and high-speed switching applications.
These devices feature a minimum LV Cgoof 30 Volt, a
minimum fp of 250 MHz at Ic =50 mA, Veg= 10V,

ELECTRICAL CHARACTERISTICS together with a maximum VCE saf of 0.6 Volt at 500 mA
(Tp = 25°C unless otherwise noted) and hpg specified from 100,-A to500mA collector current.
Sombot Chmniloratic ant M | T | M | Ume ABSOLUTE MAXIMUM RATINGS (1)
(Tp = 25°C unless otherwise noted)
kEE DC Cumront Gain
162" w | B @ v
= im
‘.5‘ ot ® 5 i oltages
P ®) on
157 5omA ® [ 40 ™ | 120 Collector to Base VCBO 60V
v e Ve R & Collector to Emitter (4) VCEO 30V
: uraty o g
BE vt Ic= 150 mA Iy = thmA 00 | L v Emitter to Base VEBO 5V
182 500 mA 1j = 50 mA L ous v
Ver Calloctor Saturation Val
CEaut l‘é— T e vy lml(ﬁs:nA ou | oz v Temperatures
1g= 500 mh IB 60 mA o4 | a8 v 5
Ices Callectr Roverso Cartent Storage Temperature Range TgTG -65 C to 200°C
VELRY VEBZD e oz | 1 - Junction Temperature 200°C
Ieso Eitar Baverso Camont Lead Temperature ) o
Veu =V ic=0 811w ) e (Soldering, 10sec. time limit) TL 260°C
Wego Collectorto HuuBmllldowl\ Voltage
Ig = 10uA 60 v
BVggo Emitior o Base &'vllldnwn Vollqv Power (2-3)
Tg= 10 nA ic= 5 v P
LVeEo Collosur 1o E‘mluxSu-l-lnln( Voliago Dissipation at 25°C Case
oY ma ig=0 2 v Temperature  BFX 94A Pp 15W
hey ik P, Cumgst [ BFX 96A Pp 3W
C = 0mA £ 10V f=100MH: | 28 ‘
Crg Iummo, Transition C-lp‘czllvwe . " 0 Dissipation at 25°C Ambient
c c VEB . PF Temperature ~ BFX %4A Pp 04 W
obo Hn»-(uumn Capacitan
<0 Ve =10V (=IHe [ B B BFX 96A Pp 0.8W
ton TannTln- ®
Ig = 300 A Igy = % mA u | e "
Tum O Ti
folt ic u%1m$I=m.A Ip2=~30mA 80 | 130 - * TO-39 package for BFX 96A
hyy c.(;;: ﬁlvnwlc v oA @0 a wran | uax LEAD W 3
VeE= 0 xc- 10 RA 0 0
n= = 60 mA 10 0
VCE!IOV |C-mm 30 4 N~
hoe Output Conductance K -
Veg= 1V lc=10mA 10 amho of o
Vég= 10V ‘c"“"" wutho 4
VéE= IV [¢=t0mA Jamho
VEE= 10V [G=60mA 106 wamho
Pre Voltagu Foedback Ratio
Vep= 1Y igc=10mA x1078
VeIV 1G=l0mA 120 x10°8
Yz 1V e -tama 200 x10°
Veg= 10V fg=50mA 500 xlo®
"o Srall Siamal Currany Coio n * T0-18 package for BFX 94A
0
- wrmn s RN
NOTES: 2
(1) These ratings ore limiting values ahove which the serviceability of any indi- Leannt
vidual semiconductor device may be impaired. b
(2) Thesc are steady state limits. The factory should be consulted onapplications by
involving pulned or Jow duly cycle operationa. »
(3) These ralings give 8 maximum junction tempersture of 200°C and junction - to
- cose thermal resistance of L17°C/W (derating factor of 8.55 m% °C); junction * Note: All dimensions in mm.
- 1o - amhient therms] resistance of 438°C/W (dcrating factor of 2.24 mW. °C)

for the BFX S4A,

Junction - to - case thermal resistance of 58.3°C/W (derating factor of
17.2 mW/°C); junction ~ Lo - ambicnt thermal resistance of 219°C/W (derating
factor of 4.56 mW/°C) for thc BFX 96A

These ralings refer (o a high - cumnl point where colleclor - 10 - emitler
voltage is lowest. For more information send for SGS-AR 5.

5) Measured under pulse conditions: pulse length = 300 usec: dity cycle = }%.
(6) Sec switching circuits for exact values of I I and Igg

“
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silicon planar transistors BFX 94A - BEX96A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air remperature unless otherwise noted)

COLLECTOR CHARACTERISTICS ¢

COLLECTOR CHARACTERISTICS *
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* Single family characteristica on Transiator Curve Tracer.
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BASE CHARACTERISTICS
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silicon planar transistors BFX 94A-BFX 96A

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

INPUT AND OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN NOISE FIGURE VERSUS
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F N 2 —Ore Vog = 1V 1
$ -2 u 2 VL
z 2 e VgE = 10V
g " [
* eol ||
> 1 5 10 50 100 > 5 10 50 100
Ig - COLLECTOR GURRENT - mA Ig - COLLECTOR CURRENT - mA
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silicon planar transisors  BFX 94A-BFX 96A

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS
COLLECTOR CURRENT TEMPERATURE
120 100 T T
Voo = 28V A
=1, o de Ig % 300 mA
100 817 'B2 Tyg— g0 -'B1 = 30 MA ~
H Vee=25v_1 | B.,{ H lgp = 30 mA \e
2 H
80 J
i N & eo ]
= N =
=80 =
g N g [
H T 40
g 40 L:)
H z 4] I
P 71 20
20 |7 W
i |
-——— ‘4] ]
0 I 0
10 20 50 100 200 500 -75 -25 25 75 125
I - COLLECTOR CURRENT - mA T, - AMBIENT TEMPERATURE - °C
Ton TEST CIRCUIT
+25V
300 nsec
+7v
[
Tygs TEST CIRCUIT
+31v +25V
| 500 80
2 voyr
v
N 5000
w L
—31v 0.05 uF
300 nsec
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NPN diffused silicon
planar transistors

BFX95A-BFX97A

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Chamcteriatic and
Symbol tesl condilions Min. Typ. Max, | Unit
hYE NC Current Gam
35 80
15) 50 140
(5 50 205
& | 100 220 300
; [t 50 15
|(~ 500 mA (5 e 125
VIE xat uu Saturstion Voltage 15+
I = 15 A 0.8 11 v
|c7 00 mA 15 = 50 mA L1 15 v
NCE, ant Collectar Satimation \onm 5)
1C = 150 mA =15mA 0.4 0.2 v
lu 50 mA 0.4 08 v
LEs Collector Revere Current
v; 0\ = 0.2 10 nA
125°C 0.2 0 nA
Eno Enmntier Hoveme Cusrent
VER =2V Ic=0 0.1 10 nA
BVCRO Collector to Bano Dr\'uldovrn Voltage
1C - 10 A =0 6 v
Weno Emiter 1o Hase Bn-nkdmvn vouun
g =10, A Ic = 5 v
1VCED Colleelor to Emiller .Sunlamlng Volingo
4 and 51
Ig= W0 mA =0 20 v
e figh Freq. Curreit Gain
Ic=5UmA  VeE =0V (=100MHz | 25 4
{NE Emuter Tramsition Capacitance
icc o Vg = 2V (=1Mllz 1 2 oF
Cobo Buse-(‘nlluﬂor Capnmla
= =10V (=Ml 6 8 PF
Lon Tum On Tire (6}
1C = 300 mA Ip] = 30 mA 7] 60 s
totf Turn O Tiro (8)
Tc - 300mA 1y =30mA 1g2=-30 mA a0 200 s
hie Ingut Ren-lance
VeE < LV I = 10mA 780 n
= 10mA 050 [
IC = 50 mA 190 L
I¢ =50 mA 880 0
hoe Oulpul (‘nlmeucl.um
= 0 perho
= 1” rmho
= 1300 h
10V fimho
hre e Fecd
v 1900 10f
=10V 205 x108
=1V 5400 x108
=10V 1500 x10-8
hte Signal Current Gein
=1V Ic=10 140
=10V I¢=10mA 170
=1V I6=50mA 53
=10V IC=50mA 220
NOTES:

(1) Theso tatings sre limiting values abovo which the serviceability of any indl-
vidual aemiconductor device may bo impaired.

(2) Those aro steudy slate limits. The factory should bo consulled on applications
involving pulsod or low duly cycle operstions.

(3) Thosc ralings givo 8 maximum jugction temperature of 200°C and junction - 0
- cage thormal resistanco of 117°C ‘W (derating factor of 8.55 mW/°C); junclion
- to - ambient thermal resistance of 438°C/W (derating fector of 2,28 mW/° 0}
for the BFX B5A.
Junction - to - caso thormal resivlenceof 58.3°C/W (derating factor of
17.2 mW/°C); junction - to - ambient thormal resistanco of 219°C/W (derating
fuctor of 4.56 mW/°C) for tho BFX 97A,

(4} These metings refer toa high~current point whem collector - o ~emitter voltage
in loweat. FFor more information uend for SGS AR 5.

(5) Mk d undor pulao : pulae length = 300 uaec; duty cycle = 1%

(8) Sce switching circuits for exact values of I 1g and Iy .

RE amplitfiers,
high-speed switches

The BFX 95A and BFX 97A are NPN silicon planar
epitaxial transistors designed to cover a wide range of
RF amplifier and high-speed switching applications.
These devices feature a minimum LVCEQ of30 Volt, a
minimum fpof 250 MHz at ICc =50 mA, VCE= 10V,
together with a maximum VCE sat of 0.6 Volt at 500 mA
and hFE specified from 100 :A to 500 mA collector
current .

ABSOLUTE MAXIMUM RATINGS
(Tp = 25°C unless otherwise noted)

Voltages
Collector to Base VCBO 60V
Collector to Emitter (4) VCEO 30V
Emitter to Base VEBO 5V
Temperatures
Storage Temperature Range TSTG -55°C to 200°C
Junction Temperature Ty 200°C
Lead Temperature

(Soldering, 10 sec. time limit) TL 260°C

Power (2-3)
Dissipation at 25°C Case

Temperature  BFX 95A PD 1.5W
BFX 97A PD 3w

Dissipation at 25°C Ambient

Temperature  BFX 95A PD 0.4 W
BFX 97A PD 0.8 W

* TO-39 package for BFX 97A

12.7 an 12AX LEAD 3

]

os 17
0.4 a8

3LEADS L EAD.
0. O BMITTEN
am 0N

* TO-18 package for BFX 95A

Leaon 3
ran oyuax. Corurcion

5943

: 0
i S e

* Nota: All dimensions In mm.

NOVEMBER 1970
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silicon planar transistors BFX95A-BFX97A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS
50 500 - 500
A T
| oxent | R i
< 1 —
€ 1" ‘ £ oA b oh ] € Il
¢ 40 0.15 MA —— . 400 / P . 400 g
E T ] = XA A . | = 30 mA ”3
c ol o2mA | | g // 2 |
5 a0 5 a0 ~ T 300 S 40 ma—]
| 1 =) 5 E, m,
5} | — | o / [+ 8
8 et g pmA—
: = : 2 =il
& » | & a0 At o 200 £
o 0.08 mA 4 u o ’
R e 3 M 3
o 1 o ' 8 o)
10 0.03 mA—=—] 100 4 T 100
< R e e s © /1
. 1g=0 l , Ig=0 . LA
0 s 1 15 20 25 0 0.2 0.4 0.6 0.8 1 02 04 08 08 1 12
Veg - COLLECTOR VOLTAGE - V Vg - COLLECTOR VOLTAGE - V Vgg - BASE - EMITTER VOLTAGE - V
DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT > VERSUS COLLECTOR CURRENT
360 200 ™ 4 05 T
Vgg = 10V Vgg = WV < lg=101g
[ o
300 L~ ™ 5
z A1 b z = > 04
I < [}
2 200 & o 2
- N —+ =
z / PTTIY Z 120 T 03
o (<) / 4 =
5 180 // 3, g |l s
o pa o 3
Q 1 s Q80 BN g 0.2
. 120 13 ' | w
w M _5‘=G,_.——\ Alf LHA j
= N 41 3
60 - =4 “ e o
14 [H 1 :-:
e = g
1) 0 w 0
0.01 0.1 1 10 100 500 0.01 0.1 1 10 100 s0 O 1 5 10 50 100 50
Ig - COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA
BASE SATURATION VOLTAGE COLLECTDR REVERSE CURRENT VERSUS EMITTER REVERSE CURRENT VERSUS
VERSUS COLLECTOR CURRENT AMBIENT TEMPERATURE AMBIENT TEMPERATURE
> 1 — < 500 500
. Ic = 101 v v € N =av
w . Veg =50V ; EB
9 [ =
P ] z .
5 x 100 iy 100
2 12 H 5 /] g
11 53 3 Z
z |1 w — o
2 VT A 2 2
& legso | AT R v G 1w
S5 0.8 — = y > /]
= = ]25=0 |t 4 '5‘.:" —
s I el 3 ~ g g
w e G [ 4 w <z
@ 125 ] o = i
< —tTT w 1 = 1 P
@ 04 a 5 /
. 3 i
= 8 ' Z
g . s
8 g u
> 0 © o0 0.1
1 5 10 50 100 500 25 50 75 100 125 25 50 7 100 [+
I - COLLECTOR CURRENT - mA Tp - AMBIENT TEMPERATURE - *C T - AMBIENT TEMPERATURE - *C

* Single family characteristicsa on Transistor Curve Tracer.
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silicon planar transistors BFX95A-BFX97A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

INPUT AND OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN NOISE FIGURE VERSUS
REVERSE BIAS VOLTAGE BANDWIOTH PRODUCT (f1) COLLECTORCURRENT
2 50 13
T
— i
N >
18 AN To] ! 1’7_{7 1
NG 8 \ \ /3 o /
: ¢ £ AN
s
w 14 e g —1 = %, s
2 > a \ V&4 @ 4
z N « WS 2
= S LAY S [ A
[ I SIS, T w R, 4
5] 9 A & 3= 1op, A
& 10 g 8 L 1] > .
. L o A z 5 I ya—
© Cosy , 8 A \ LA AN © S
s M E S0 W - 2N Rs 4 < LA
i S 2 3 ﬁ:‘/
2 0.1 | | I 1 |
0.1 1 10 100 1 10 100 500 0.1 05 1 5 10
REVERSE BIAS VOLTAGE - V Ig - COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS
NOISE FIGURE VEASUS COLLECTOR CURRENT COLLECTOR CURRENT
FREQUENCY OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT
2 LI 50 T 20 T T
Ig = 300uA | t = 125 MHz J [ t = 125 MHz
N VcE = 10V ° N 2
20 B.W. = :10% £ i 4 E o
2 £ % N w
‘ w &% | o 008
w Q ’ z
E 2 e Eor2 =T
2 E % =
5 2 H 2
& 2 e Veg =1y <
<] - 20 -t 5 8
z. 2 1 T 5 a
g z le Vog = 10V ’é
N T » 10 Y4
iy I~ 2 / 900
i | [
° ° °
0.1 1 10 100 1000 1 5 10 50 100 1 5 10 50 100
t - FREQUENCY - KHz I - COLLECTOR CURRENT - mA I - CALLECTOR CURRENT - mA
FORWARD TRANSEER ADMITTANCE REVERSE TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT VERSU$ FREQUENCY
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT
-] o ?
£ 140 — € 10 —
& =125 MHz | E 1=125 MHz| |
y | 8 e
o 3] re VcE =
Z 10 o el £ |1
= 3 <
£ v\e\m 0 £
H 1] H
2 w0 e —1 2
B A | £
= w
@ oe VCE = 10V w
E 2 - E 4 |— ~bra Vgg = 10V
: DS -
2 & = 1y IN 2 —gro Veg = IV |t
£ 20 u u 2 T
g > -gre Veg = 10V
w @
= 2o |
> 1 5 10 50 100 > 5 10 50 100
Ig - COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA
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silicon planar transistors BEX 95A-BFX97A

TYRICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS
COLLECTOR CURRENT TEMPERATURE
120 100 -
‘ I Voo = 25V | ]
o1, I % 300 mA P
100 1181 = B2 =g g g0 Lig1 = 30mA
H Veg=25V \{ H 1gz = 30 mA ‘o
2 g |-
. 80 . - /
g N e
F g0 N =
£ ™ £
Z g 40
£ w
& t & 20 ]
e x
20 : | — I
L4 |
0 I 0 T
10 20 50 100 200 500 -75 -25 2% s 125
Ig - COLLECTOR CURRENT - mA T, - AMBIENT TEMPERATURE - <C
Typ TEST CIRCUIT
+25v
300 nsec

T,

of

+7V

¢ TEST CIRCUIT

+31v + 25V

Vin

0
- :nﬂ_r_ 0.05 uF
300 neec
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BFY 50
SILICON PLANAR NPN

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER AF AMPLIFIER

The BFY 50 is a silicon planar epitaxial NPN transistor in a Jedec TO-39 meta! case.
It is intended for general purpose linear and switching applications

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I¢ = 0) 80 V
Veeo Collector-emitter volitage (I = 0) 35V
Veso Emitter-base voltage (I, = 0) 6 V
le Collector current 1 A
lem Collector peak current 1 A
P Total power dissipation at T = 25°C 08 W
at T.=25°C 5 W
T, Storage temperature -65--200 °C
T, Junction temperature 200 <C
MECHANICAL DATA Dimensions in mm
Collector connected to case
12 ll
7 7 mn
B e
| -
,=7
=3y
3/71
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BFY 50

THERMAL DATA

R
R

th j-¢

th j-a

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35
max 218

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T. = 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (I = 0) Veg = 60V 2 50 | nA
Veg = 60V T, =100°C 0.055 25| pA
leso Emitter cutoff
current (l. = 0) Vegg =5V 1 50| nA
Veg =5V T, =100°C 0.016 28| pA
Vero Coliector-base
voltage (Ip = 0) lc =100 pA 80 \Y
Veso Emitter-base
voltage (I. = 0) le =100 pA 6 \
Veeo Collector-emitter
voltage (I; = 0) lo =30mA 35 \
Vegsary Collector-emitter
saturation voltage le =150mA Iy = 15mA 0.14 02| V
. =1A lg =01A 0.7 1|V
Vgesaty Base-emitter
saturation voltage lc =150mA 13 =15mA 0.95 v
le =1A lg =01A 1.5 2|V
Nee DC current gain le =10mA V., =6V 20 40 —
le =150mA V=6V 30 55 —
l. =1A Vg =6V 15 30 —
hee Small signal
current gain lc =10mA V., =6V 45 —
f =1kHz
fr Transition frequency lc =50mA V=6V 60 100 MHz
Ceb Output capacitance = Vg =12V 7 12| pF

142



BFY 50

ELECTRICAL CHARACTERISTICS

(continued)

-12v

Rg=50Q
ti<ins
p.w.=100ns
8= 0.02

|B-|=_ le=15mA

50Q2

Parameter Test Conditions Min. Typ. Max. | Unit
h;. Input impedance lc =10mA V=6V 180 Q
f =1kHz
h. Reverse voltage ratio lc =10mA V=6V 55x10-¢ —
f =1kHz
ho. Output admittance lc =10mA V=6V 30 usS
f =1kHz
ty Delay time Ilc =150mA ly, = 15mA 25 ns
Vee o) = -2V
t, Rise time lc =150mA i3, =15mA 30 ns
Vee (o) = -2V
tg Storage time lc =150 mA 140 ns
lgy = -lgp = 15mA
te Fall time lc =150mA 35 ns
lgy = -lg; = 15 mA
TEST CIRCUITS
Switching time (1) test circuit +Vgg =8V +Vec =10V
40002 68Q
Vo
Vi 40002
O —] f—e ( TUT
—

$-0097

i
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BFY 50

Switching time (t ) test circuit -Vgg=4V +Vcc=1ov

6802
\)
+ 12V ©
Vi
0 TUT
Rg=500Q) >
9 ‘B1="|Bz=15mA
tr<ins
p.w.=100ns 500
§ £0.02
— S-0098
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BFY 51
SILIGON PLANAR NPN

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER

The BFY 51 is a silicon planar epitaxial NPN transistor in a Jedec TO-39 metal case.
It is intended for general purpose linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I¢ = 0) 60 V
Veeo Coliector-emitter voltage (lg = 0) 30 V
Veso Emitter-base voltage {Io = 0) 6 V
I Collector current 1 A
lem Collector peak current 1 A
Pt Total power dissipation at T, =25°C 08 W
at T, =25°C 5 W
T, Storage temperature -65-=-200 ©°C
Tj Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collectar cennected to cage
o 7 ;. i
(;.]CJ/ 5.08 6 4202 12 7m0 \Tl
o2 el o e =3 3
A & -3
59/ % o Loy
o L.
1/ o — -]
PN & ;| —_—|
XN Sy =y e
Uy .
S c o aE
3/71
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BFY 51

THERMAL DATA

R
R

th j-¢

th j-a

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35
max 218

°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) Vg =40V 2 50 | nA
Vg =40V T =100°C 0.055 25| pA
leso Emitter cutoff
current (I = 0) Vg =5V 1 50 | nA
Vgg =5V Tc = 100°C 0.016 2.8| pA
Veso Collector-base
voltage (I; = 0) lc =100 uA 60 \
Veso Emitter-base
voitage (I = 0) lc =100 uA 6 \
Veeo Collector-emitter
voltage (I = 0) lc =30mA 30 \
Vg saty Collector-emitter
saturation voltage lc =150mA | =15mA 014 035| V
le =1A lg =01A 0.7 16| V
Vge(saty Base-emitter
saturation voltage lc =150mA |3 =15mA 0.95 \Y
e =1A g =01A 15 2| v
Neg DC current gain lc =10mA V=86V 30 55 —
lc =150mA Vi =6V 40 70 —
e =1A Vg =6V 15 40 —
hye Small signal
current gain lc =1mA V=6V 30 42| —
f =1kHz
lc =10mA V=8V 60 -
f =1kHz
fr Transition frequency lc =50mA V=6V 50 110 MHz
Co Output capacitance e =0 Vg = 12V 7 12| pF
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BFY 51

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. |Unit
hie Input impedance le =10mA V., =6V 220 Q
f =1kHz
h,. Reverse voltage ratio Il =10mA V.,=6V 70x10-¢ — |
f =1kHz
hee Output admittance le =10mA V=6V 35 us
f =1kHz
_ ]
1y Delay time l. =150mA Ig; =15mA 25 ns
Vi {of) = -2V
t, Rise time le =150mA I, = 15mA 30 ns
Vee o) = 2V
t, Storage time l. = 150mA 160 ns
lgy = -lg;, = 15mA
t Fall time lc =150 mA 35 ns
ly;, = -lg; =15mA
TEST CIRCUITS
Switching time (t ;) test circuit +Vgg =8V +Vec =10V
40000 6802
Vo
Vi 40002
P
0 S TUT
|B1 = IBZ:15mA
-12v .
Rg=50Q 500
ti<iIns
p.w.=100 ns = — 5-0087

8=<0.02
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BFY 51

Switching time (t, ) test circuit —VBB=[.V +VCC=10V

40000 680

Vo

TUT
- —_—
Rg=500 lg1=-1g2=15mA
tr<ins
p.w.=100ns 500
§ <0.02

— — $-0098
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BFY 52
SILICON PLANAR NPN

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER

The BFY 52 is a silicon planar epitaxial NPN transistor in a Jedec TO-39 metal case.
It is intended for general purpose linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voitage (I = 0) 40 VvV
Veeo Collector-emitter voltage (I = 0) 20 VvV
Veso Emitter-base voltage (I = 0) 6 V
ic Collector current 1 A
Iem Collector peak current 1 A
Pt Total power dissipation at T, =25°C 08 W
at T, =25°C 5 W
T, Storage temperature -65+-200 ©°C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Coliector connected to case
* %I
6[.!02 12 7% tTr
o r—»d——————-— -
Lo e S e!
gl =l —1
3' s | =
b
3/71
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BFY 52

THERMAL DATA

Rip j-c Thermal resistance junction-case max 35 °C/W
Ri j-a Thermal resistance junction-ambient max 218 °C/W

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

Parameter Test Conditions Min. Typ. Max. |Unit
lcgo Collector cutoff
current (I = 0) Veg = 30V 2 50 | nA
Veg =30V T. =100°C 0.055 25|pA
leso Emitter cutoff
current (I = 0) Vegg =5V 1 50 [ nA
Vegg =5V T =100°C 0.016 28| pA
Vego ~ Collector-base
voltage (I = 0) le =100pA 40 \
Vero Emitter-base
voltage (l. = 0) lc =100 nA 6 v
Vego Collector-emitter
voltage (I3 = 0) lc =30mA 20 \Y
Vg saty Collector-emitter
saturation voltage le =150mA I =15mA 0.14 035| V
e =1A g =01A 07 18|V
Vge(sat) Base-emitter
saturation voltage lc =150mA Iy =15mA 0.95 v
e =1A lg =01A 1.5 2| v
hee DC current gain le =10mA V=6V 30 80 —
le =150mA V=6V 60 130 —
lc =1A Ve =6V 15 60 —
hg, Smail signal
current gain le. =1TmA Vi =6V 30 84| —
f =1kHz
lc =1TmA V=86V 120 —
f =1kHz
fr Transition frequency lc =50mA V=6V 50 120 MHz
C.p Output capacitance le =0 Veg = 12V 7 12| pF
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BFY 52

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. |Unit

;. Input impedance le =10mA Vi =6V 400 Q
f =1kHz

P, Reverse voltage ratio Il =10mA V=6V 130x10-¢ —
f =1kHz

ho, Output admittance le =10mA V., =6V 70 usS
f =1kHz

ty Delay time lc =150mA 15, = 15mA 25 ns
Vee lo) = -2V

t, Rise time lc =150mA I, = 15mA 30 ns
Vig (o) = -2V

t Storage time I =150 mA 220 ns
gy = ~lg, = 15mA

t Fall time lc =150 mA 40 ns
lgy = ~lg; = 15MA

TEST CIRCUITS

Switching time (i) test circuit +Vgp =8V +VCC=10V

O

I:I 4000y 68Q2

Vo
Vi 400Q)
0 —( TUT
—
IB]=_IBZ:15mA
-12v J
Rg=50Q 500 N
ty<ins
p.w.=100ns — “— s-0097

8=<0.02 ,
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BFY 52

Switching time (t_ ) test circuit —VBB=4V +VCC=1OV

©)

|:| 40000 680

Vo

+12V
’ Vi 4000
0 O - . G TUT

- —_—
Rg—soo |B1:_IBZ=15mA
tr<ins
p.w.=100ns 500 O
§ <0.02

“— s$-0098
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diffused sili
INPN plnar transiscor BFY 56

Amplifier and switch

The BFY 56 is an NPN silicon PLANAR epitaxial
transistor designed-primarily for amplifier and switching
applications over a wide range of voltage and current.
These devices feature a useful beta range from 100 1A to
500 mA and low saturation voltage permitting switching
operation at1 ampere. High collector - to - emitter voltage
allows operation to 45 volts.

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

Symbol Chaructenienic and Min. | Typ. | Max. | Unit
wsl condition
h DC Current Gain
FE
1c= 0.0 mA VGE - 10V 15 | 50
1= 500 mA VEE=10V () | 20 | 35 ABSOLUTE MAXIMUM RATINGS (1)
Ic= 150 mA VCE=1V ()| 30 | 70 | 150 (T4 = 25°C unless otherwise noted)
VHE sat Bese Saluration Vnllage (5)
e 150 mA g~ 15mA 085 15 | Vv
167 1A 1g = 100 mA 15 [ 23 | Vv Voltages
VCE aat Collector Saturation Voltage (5)
Ig= 150 mA Ip = 15 mA 013103 | V Collector to Base VeBo 80V
1 = 1A ' = 100 mA 065 12 |V Collector to Emitter (4) VCRO 45V
CES Collector Reverse Current ;
Ve = 50V Vg = 0 0z | 20 | na Emitter to Base VEBO 5V
VGE = 50V VEB =0 (150°C) 0.2 20 1A
IEBO Emitier Reverae Current Temperatures
VgR = 4V ic=0 0.05 | 100 | nA :
av (,E]*l’ o 0 Base Brosd € - Storage Temperature Range TSTG-55°C to +200°C
ector to Base Breakdown %o
€30 To= 100 4 =0 | s v Juntion Temperature Tg 200°C
BVERo Emitter to Base Breokdown Voltage Lead emperature (S_oldermg,
Ig = 100 uA Ic=0 5 v 60 sec. time limit) Tr, 260°C
LVceQ Collector o Emitter Sustrining Vollage
(4 and 5) P
ower {2 and 3)
Ig= 30 mA Ig=0 45 v
hte Small Signal Current Grin (f=1kHz) Dissipation at 25°C Case
lg=1mA VeE =5V 80 Temperature Pp 5W
hie }npul l}lcz:‘i stance ([=1 kH(v; o 500 q
c=im CE = . . . ° .
issipal
[ Output Conductance (f =1 kiz) Dissipation at 25°C Ambient 0.8 W
Ic- 1 mA Vog = 5V 8 pmbo Temperature Pp .
hee Voltage Feedback Ratio (=1 kiz) o
Ic=1ma VGE = 5V 2.1 x10
hib Ingut Resiutance (f=1 kHz}
Ig= I ma Veg =5V 21 !
hob Oulput Conductance (f=1 kHz)
Ig=1mA veB = 5V 0.12 #mho
beb vDuagc Feedbuck Ratio {f=1 kH2) P
=t veB = v 8 “w PHYSICAL DIMENSIONS
hte High Freq. Current Gain (£=20 MH2) T eodacn
IC=50mA VCE = 10V 2 4.5 JEDEE To SR OUTLINE
CTE Emitter Transition Capacilance
ic=0 VEB = 0.5V % | 80 | pF PIWN 1 wax Leaow 3
Cobo Base- Collector Capacitanco
IE=0 VCB = lov W o[ 25 | oF M
ton Tum On Time (6) == NE
Ic= 150 mA 18] = 7.5mA 150 | 225 | ns =r— ol e
toff Tum Off Time (6) =i l B
IC=150mA 1B =7.5mA 1B2=—7.5mA 350 | 800 | ne
3LEADS 8.8
548 oia s
NOTES: Al almensions In
Colluclor InlllMIly connected 10 case.
(1) These ratings are limiting values above which the serviceability of any indi- Leads e gold-plated Kovar.
vidual semiconduclor device may be impaired.
{2) Thore are steady elate limits. The faclory should be consulted on applics-
tions involving pulsed or low duty cycle operalions.
{3} These ratinga give 8 meximum junction temperature of 200°C and junction -
lo - case thermal resiatance of 35°C/W {deraling faclor of 28.6 mW/°C):
junction - lo - smbienl thermal reaistance of 219°C/W (deraling faclor of
4.57 mW °C).
(4} These ratings refer to a high - current point where collector - Lo- emitter
vollnge is lowesl. For more information rend for SGS - AR 5
{5 d under pulee : pulse length = 300 usec; duly cycle = 1%.
16) See awitching circuit for exact va\ues of ic. Iy and Ipg
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silicon planar transistor BEY 56

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * BASE CHARACTERISTIC *

1000 T 20 — 1000 A

S e T T ]
A2) 30mA
= 0.18mA BOnA' ’

E. 800 ’ 25mA % e I E 800 T oA

e 0/ L — K 0.15mA - - " l I

il 4 20mA z z T

u w [ 40mA I f

£ 600 15mA Z g2 012mA 500 il

o |~ U 2 © f I

| o I

g g ohonk g 11

S 400 |—|-§ 1 E o8 & 400 !

w Y LI Q o

5 5mA w u

o 3 0.08 mA 3

3 3 1y =20m

. 200 /4 S 4 ] < 200 B

° o 0.03 mA o / I

[
0 0 0
[} 04 08 1.2 1.6 2 0 10 20 30 40 50 0 0.4 08 12 18 2

Vcg - COLLECTOR VOLTAGE - V VCE - COLLECTOR VOL TAGE - V VBE - BASE EMITTER VOLTAGE - V

COLLECTOR SATURATION VOLTAGE

0OC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

VERSUS COLLECTOR CURRENT

BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

E

T ITT

200
T T 77 ——r :
o 16=10 g 1c=10 Ig

IT
| Vee= 125

120

8
N

A,
S\
/
\
AW
\

0.8 et

|
|

gl
=

hFE - DC CURRENT GAIN

04

0.01 01 1 10 100 1000 0.1 1 10 100 1000

AY

\

7

VBE(SAT) - BASE SATURATION VOLTAGE - v

(4]

1

v

\

o

01 1 10 100 1000

VCE(SAT) - COLLECTOR SATURATION VOLTAGE - mv

I - COLLECTOR CURRENT - mA

INPUT AND QUTPUT CAPACITANCES
VERSUS REVERSE BIAS VOLTAQE

Ic - COLLECTOR GURRENT -mA

COLLECTOR REVERSE CURRENT
VERSUS REVERSE BIAS VOLTAGE

I¢- COLLECTOR CURRENT - mA

COLLECTOR REVERSE CURRENT
VERSUS AMBIENT TEMPERA TURE

8
s

=
S

8

0.05

CAPACITANCE - pF

]

N

0.02

N

10 S
0.1 1 10 100 [ 10 20 30 40 50
REVERSE BIAS VOLTAGE - V VeE - COLLECTOR VOLTAGE - V

e

1GES - COLLECTOR REVERSE CURRENT - nA
ICES' COLLECTOR REVERSE CURRENT - nA
S
N

N
o

50 75 100 125 150
TA - AMBIENT TEMPERATURE - °C

* Single family characteristics on Transistor Curve Tracer
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silicon planar transistor BFY 56

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

HIGH FREQUENCY CURRENT GAIN
VERSUS COLLECTOR CURRENT

TYPICAL COMMON BASE
CHARACTERISTICS

TYPICAL COMMON BASE
CHARACTERISTICS

7T
Veg = 10V
I = 20 MHz

N
\

0.8 4

s

0.1

htg - HIGH FREQUENCY CURRENT GAIN
AN

Ic=1lmA
't =1KHz
[ 1]

o 5 10 15 20 26 30
Vgp - COLLECTOR BASE VOLTAGE - V

0.5

0.01 Ll
0.1 1 10 100

|- COLLECTOR CURRENT - mA

1 10 100
Ig - COLLECTOR CURRENT - mA -

CHARACTERISTICS RELATIVE TO VALUE AT tg= T mA
A
7

CHARACTERISTICS RELATIVE TO VALUE AT Vcg = 5V

TYPICAL COMMON EMITTER TYPICAL COMMON EMITTER
CHARACTERISTICS CHARACTERISTICS

5V

50

w

h

\L1

)
formet
o

1y

L~
L

o
©

/

N

/

e
9

— Ve
N

lg=1mA

— I = 1KHz

!

0.1 1 10 ] 5 10 15 20 25 30
1g- COLLECTOR CURRENT - mA Vgg - COLLECTOR VOLTAGE - V

o
o

CHARACTERISTICS RELAT!VE TO VALUE AT Ig=1mA
1\
1
I
s
N
CHARACTERISTICS RELATIVE TO VALUE VCE

SWITCHING TIME TEST CIRCUIT
7.5V +20v

1K 130

1oy ——Quset TO OSCILLOSCOPE
+18v 1K Risa TIme <15 nsec
0 — Input Z~100KQ
t; of Input pulse 1N3800
£15ns 50

tt of lnput pulse
<15ns
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diffused sili
INPN ' Glanar transistor BFY 56A

Amplifier
and switch

The BFY 56A is an NPN silicon planar epitaxial transistor
designed primarily for amplifier and switching applications
over a wide range of voltage and current. This device
features a useful beta range from 100 pA to 560 mA
and low saturation voltage permitting switching operation
at 1 ampere. High collector-to-emitter voltage allows

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

. operation t
Symbol Characteristic and Min. | Typ.| Max. | Unit peration to 55 volts.
test conditions
hFE | DC Cument Gain (5) ABSOLUTE MAXIMUM RATINGS (1)
I¢ =100 pA = 20 | so — 950 -
12: vy ol s | (TA = 25°C unless otherwise noted)
Ic = 150 mA 40 | 80 | 120
IC = 500 mA 25 | 55 Voltages
VBEsa( |Base Saturation Voltage (5)
lc= IgomAA Ig= ggg 0148 x Collector to Emitter (4) VCEO 55V
= m. X .
|g =1A 13| 16| Vv Collector to Emitter VCES 85V
V(CEsat | Collector Saturation Voltage (5) itt
CEsat PR Bl ma 005 v Emitter to Base VEBO TV
I¢ =150 mA Ig =15 mA 013 | 025| Vv
ic=1A B=0.1A 0.65 1 v Temperatures
Ices Collector Reverse Current
VCE = 50V VEB=0 02 | 20| na Storage Temperature TSTG -55°C to 200° C
1EBO \Elr(v:lﬁl;rslgtvvem\el%?xr;gl 150 02 0| A Operating Junction Temperature Ty 200° C
VER =SV Ic=0 o1 | 20| na Lead Temperature (Soldering, 10 sec.
BVCES | Collector to Emitter Breakdown Voltage time limit). T L 260° C
Ic =100 pA VEB=0 85 v
BVEBQ| Emitter 1o Basc Breakdown Vollage
1E = 100 pA ic=0 7 v Power (2-3)
LVCEQ| Coliector to Emitter Sustaining Voltage ..
(4and 5) Dissipation at 25°C Case
=30mA =0 55 v
hge Somall Signal Carrent Gain Dfl“e.mpgrature o R Pp 5w
Ic=ImA VCE=5Y f=1kHz 80 issipation at 25°C Ambient
hie Input Resistance Temperature Pp 0.8 W
Ic=1mA VCE=5V (=1kHz 2 39]
hoe Output Conductance
Ic=1mA VCR=5V f=ikHz 8 pmho
hre Voltage Feedback Ratio
jc=1mA VCE=5Y (=IkHz 2.1 x104
hip | Input Resistance PHYSICAL DIMENSIONS
Ic=1mA Vcp=5V [=IkHz 2 it In accordance with Jedec TO-39 outline
hob Output Conductance .
Ic=lmA VcB=5V [=1khHz 0.2 pmho
hy Voltage Fecdback Ratin
® lc=lI;emA VCB=5V = 1kHz 0.5 x104 127 MIN LuAX LEAD N 3
hfe High Freq. Current Gain
Ic=50mA VCE=10V (=20MHz | 3 | 45
CTE Emitter Transition Capacitance n
Ic=0 VEB =05V s0 | 80 | pF = — 1.
Cobo | Base - Collector Capacltance | e =
IE=0 VeB =10V 14 | 25 | pF — — 2 K
ton Turn On Time (6) =t ol
Ic=150mA Ig] = 7.5 mA 150 | 225 | ms i H
toff Tum Off Time (6) 1 LEAD N® 2
Ic=150 mA Ig|=7.5mA 1B2=7.5SmA 350 | 800 | ns 3LEAD oo BASE et >
g:g DIA. b EMITTER 15°
NOTES : NOTES : Ali dimenslons in mm.
1) These ratings are limlting values above which the serviceability of any individual Collector internally connected to casa.
semiconductor device may be impaired. Leads are gold-plated Kovar.
2) These are steady state limits. The factory should be lted on L

involving pulscd or low duty cycle operations.

3) These ralings give a maximum junction temperature of 200°C and junction-to-
cass thermal resistance of 35°C/W (derating factor of 28.6 mW/"C);gunclionvlo-
ambient thermal resistance of 219°C_ W (derating factor of 4.57 mW/°C).

4) These ralings refer to a high-current point where collector-to-emitter vollage is
lowest, For more information send for SGS-AR 5.

5) Measured under pulse conditions: pulse length = 300 nsec: duty cycle = 1%.

6} See switching circuit for exact values of IC, Ig] and Ip2.
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silicon planar transistor BFY 56A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS®

COLLECTOR CHARACTERISTICS® BASE CHARACTERISTICS®
1000 1000
%
Tmk 3 A 100mA
T T e ] (T T P ]
g I £ 00 W Zre £ 500 } g {
= 0.15mA = / 20 mA | ‘ 60mA | I
g I u 15 mA o ama 1]
e 12 o 600 /i & 600
£ 0.12 mA ES f 5
: 1 : o E i
§ l A § N § 200 I = ma
5 e 0.09|m 5 o o & ”
E 2 3
o 0.06 mA ° o / /”
S, — S w0 O a0
© 0.03 mA - 2 / ”
; tg =0
. | g =0 . B , [
0 0 2 30 ) 50 o 08 12 Lé 0 0.4 0.8 1.2 1.6 2
Veg - COLLECTOR VOLTAGE - V Vee - COLLECTOR VOLTAGE - V Vg - BASE EMITTER VOLTAGE - V
DC PULSE CURRENT GAIN v COLLECTOR SATURATION VDLTAGE
VERSUS COLLECTOR CURRENT v!é;@ﬁss%&tggggn %JQSET VERSUS COLLECTOR CURRENT
200 2 2 1000
I z AL 5 [TIT
Ve =1V ¢ —1c =_lD g g Ig=101g
160 e S L6 Ht— 2
z LT 125°C [N 5 z
© g = " mil é
=¥ 1 212 R 2
i
& P LY 2 10
El ! FH T < -5
3 & e Sos 5526 T 1] P4 Ze By
8 > i R == % AT £ Tt L
w - Z =] 5 EES
L1 o N
£ L \ 204 L ol JH 8
| ossre 3 1 I 1 -
{1 ft=—t1T] W <
o [ ” | B ¥ 10
.01 0.1 0 100 1000 0.1 1 0 100 1000 > 0.1 1 10 100 1ot
Ic-COLLECTOR CURRENT - mA IC - COLLECTOR CURRENT - maA |c-COLLECTOR CURRENT - mA
INPUT AND OUTPUT CAPACITANCES COLLECTOR REVERSE CURRENT COLLECTOR REVERSE CURRENT
VERSUS REVERSE BIAS VOLTAGE VERSUS REVERSE BIAS YOLTAGE VERSUS AMBIENT TEMPERATURE
100 T <05 T 500
! ; ] e
I L {Ta=®C = Vg = S0V
] I & 100
crg g 02 &
w 50 N B L EY
a Cx 3}
; 4 w LT ot o
w S 2 0.1 7]
s U ] N s // E 10 v
= N, | %0.05 5 Z
s
< 2 L g e yd
© o E 1 //
N
\ 20.02 2 e
N % <
x ;
W 4]
10 ~%.01 L0
Nl 1 100 g 10 ) ) 40 50 2 5 75 100 125 1f
REVERSE BJAS VOLTAGE - V Vg- COLLECTOR VOLTAGE-V T, -AMBIENT TEMPERATURE - °C

¢ Singfe family chamctesistics on Trensistor Curve Tracer,
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silicon planar transistor BFY 56A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C iree air temperature unless otherwisa noted)

HIGH FREQUENCY CURRENT GAIN TYPICAL COMMON BASE TYPICAL COMMON BASE
VERSUS COLLECTOR CURRENT « CHARACTERISTICS > CHARACTERISTICS
5 E 10 T3
T ' ymi
S Veg = W0V Z ] A 2
2 A 1{=20MH2 w w
E / g LAAe® ; L1
& / > 1 e > hip
o 3 e e
E d ‘é’ N H 0.9
w 9 N =3 N
3 2 1 pt AW 2 \ S
2 / 2, & & % R
w 6 4] & §\\
T = = 0.7
g 2 z
i, i Veg =5V W e=1ma
= Q f=1KHz 3 f=1KHz
[ Zoo1l | |11 | zos| | |
I W F 01 1 0 W F 0 5 N 15 2 25 30
I¢ - COLLECTOR CURRENT - mA lg - COLLECTOR CURRENT - mA Vg - COLLECTOR BASE VOL TAGE - V
TYPICAL COMMON EMITTER TYPICAL COMMON EMITTER
« CHARACTERISTICS > CHARACTERISTICS
Z
£ % ™13
= T "
Lo ©
= I kad = T
w f=1KHz W 1 Mel 1t
30 4 L~ L1
3 h > e W ey
2 2 Mie
w w |
z h 209 h T
< I 1e] 1A <
g BZd 4 3 N [T
> ! ’ﬁ- & Ny I8 I B —
’ hannnt h Q 2
¢ Sl 20 ~% | [T
g g
IH]
e N el 1] ] =g = 1ma
= 1KH
E 0.1 ™M EXY I ki
I 01 1 10 50 ) 5 10 15 » 25 30
Ig - COLLECTOR CURRENT - mA Veg + COLLECTOR VOLTAGE - V
SWITCHING CIRCUIT
EXTAETY
10 us

To osciiloscope
rise lime <1503
inputl z » 100K

w6V

tr of Input pulse
< 10ns
Y of inpul pulse
< 10ns
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DECEMBER 1966

BFY 64
HIGH CURRENT GENERAL PURPOSE TYPE

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BFY64 is a PNP silicon PLANAR epitaxial transistor designed for { PHYSICAL DIMENSIONS
digital and analog applications at current levels up to 500 milliamperes. lts high bera, high f ac high 'I’ED'EC""&';‘JL‘
current, high LV-gg, and low noise figure make it ideal for use in line drives, memory applications, iy

and in low-noise amplifiers. T

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C to + 200°C
Operating Junction Temperature 200°C Maximum
Maximum Power Dissipations
Total Dissipation at 2C Case Temperature (Notes 2 and 3) 3.0 Warus
at 25°C Ambient Temperature (Notes 2 and 3) 0.7 Wart

Maximum Yaltages

Vepo  Collector to Base Voltage -40 Volts

Vcgo  Collector to Emitter Voltage (Note 4) -40 Voles

Notes. Al dimensions in mm.
Colle: wr internally coanected o case.

Vggo  Emitter to Base Volrage -5.0 volts Leads are gokdplized Kovar

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN, TYP. MAX. UNITS TEST CONDITIONS
npg DC Carreat Gain 130 Ic= 10uA Veg=- 10V
heg DC Carreat Gain 200 Ic= L0wA Veg=- 10V
bpp DC Pulse Current Gain (Note 5) 80 200 Ie= 10mA Veg=- 0V
bgpg DC Pulse Current Gain (Note 5) 150 I = 50 mA Veg =- 10V
hgE DC Pulse Current Gain (Note 5) 130 Ic = 150 mA Veg =- 10V
VgE (sat) Base Saturation Voltage (Note 5) -0.92 -1.1 v Ic = 50 mA (pulsed) Ig = 2.5mA
VpE (sat) Base Saturation Voltage (Noze 5) -1.0 -4V I = 150 mA (pulsed) Ip= 15mA
Vg (8a0) Base~- Emitter Saturation Voltage (Note 5) ~2.2 \4 I = 500 mA (pulsed) Ig = 50mA
Veg (280 Collector Saturation Voltage (Note 5) -0.08 -0.3 \4 ic = 50 mA (pulsed) Ig = 2.5mA
VeE (sa0 Collector Saturation Voltage (Note 5) -0.18 0.5 v Ic = 150 mA (pulsed) lg= 15mA
Vg (sa0) Collector Saturation Voltage (Noze 5) -0.6 -1.8 v Ic = 500 mA (pul sed) Ig= 50mA
Ices Collector Cutoff Current 0.2 30 nA Veg= 25V Vgg =0
BV¢Bo Collector o Base Breakdown Voleage ~40 v Ic = 10 pA Ig=0
BVERO Emitter to Base Breakdown Voltage -5.0 v Ip = 10uA Ie=0
VcEo (sust) Coliector o Emitter Sustnining Volrage ~40 v Ic = 10 mA (pulsed) ig =20
(Notes 4 and 5)
bee High Frequency Current Gain (f = 100 Mc/s) 20 25 Ic= 50mA Veg=- 20V
Cob Output Capacitance 6.0 10 pF Ig= Vep =- 10V
Crg Emitter Transition Capacitance 15 25 pF Ie=0 Vgg =-0.5V
NF Noise Figure (Note 6) 1.0 db Ic= 30 A VeE =~ 5.0V
ton Tum On Time (Note 7) 35 50  nsec I = 300 mA Ig; = 30mA
toff Tum Off Time (Note 7) 70 120 nscc Ic = 300 mA, In) = 30mA,Igp =- 30 mA
ie Ioput Resistance (f=1 Ke/s) 1050 Q Ic= 10mA Veg =- 10V
boe Ontpur Conductance (i =1 Xc/s) 110 umhc-_6 lc = 10 mA Veg =- 10.v
hre Volrage Feedback Ratio {f=1Ke/s) 240 x10 Ic= 10mA Veg =- 0V
heo Small Signal Current Gain (f= 1 XKc/s) 200 Ie= 10mA Veg =~ 10V
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Silicon Planar Transistor BFY 64

TYPICAL ELECTRICAL CHARACTERISTICS
DC PULSED CURRENT GAIN

Tc - COLLECTOR CURRENT - 4

I¢ ; COLLEGTOR CURRENT - ma

l¢ - COLLECTOR CURRENT - a4

*CEs  COLLECTOR REVERSE CURRENT - n&

COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS * 150 YERSUS COLLECTOR CURRENT
20 - -500) o T
T 1 [f Tch Ta[=100°C < —l = Vg =-5.0v)_|
B ] T TR S
T P TrA=T 1o - 3 g
I T ; T £ 200 ‘
12 &-300 (ml‘« l g g g
% 8. 201 <Ep & 1
2.0 = 4 > g 200 e § 200) 2§! L % an
r 2 : s : i A
a0 L™ S-100 8 3 Sw f
I B p i g
. Ig=[0 ] l N o lg=0 [T = Jo0sC| ° ) .“‘_8
a5 a6 A £y B 0 04 08 b2 -le 20 o 04 08 2 e 20 FARTEN 4T 00100 5%
Veg - COLLECTOR - EMTTER VOLTAGE - Vol Vip- COLLECTOR - EMITTER YOLTAGE - Voit VgE - BASE EMITTER VOL TAGE - Valt ip - COLLECTOR CURRENT - nA
I .
CA Al
COLLECTOR CHARACTERISTICS * , COLLECTOR CHARACTERISTICS *  BASE CHARACTERISTICS * 20 _ REVERSE BIAS VOLTAGE
2 T T T 1T g '
/ ’l! ;-Aoo ./:‘-’: (] ::.‘ §ra00 3 - n
£ st - . s
d / l] g.m 7‘/} L] g-lw _4____§|l gz";'u
3 '/ L+ 3 P 2
[ 2 / 5 = g
5200 2200 g T
/ w y et B B 3
Vi S AR —— Zaw H “ I
] C | 5 will|
o . 1g=0 [Ta=25eC B o / o
a8 w0 s ¢ e 08 Lz -8 2 ¢ 04 08 -z 1t 20 a1 EY) 0 00
Vg - COLLECTOR - EMITTER YOLTAGE - Voll Ve - COLLECTOR - EMITTER YOLTAGE - Volt VpE - BASE - EMITTER \OLTAGE - Von REVERSE BIAS VOLTAGE - Volt
SWITCHING TIMES VERSUS
» COLLECTOR CHARACTERISTICS * .5cCOLLECTOR CHARACTERISTICS * 0 BASE CHARACTERISTICS * o0 COLLECTOR CURRENT
Ta=w580C —h“Z! i [ [Tamssee ‘l"( . IC:W'E-I_::E\'IBI
1 400 b L L~ L] Taa0o P T
a4 A=l :
= [ S H
12 2300 ya ‘&’/,' s 300 F 210 \
g 4 ol 3 <.| ' Ii
% — = 3 Z y
[ £.200 E-zco % [ g s
i 3 e 3 Hli D
] o Pg-mo T Lok Sl»lu: ‘_‘7[IL ”’ s 20 N A
G © | | » )
] 2 °| T ] '8=0 [Tazswe ] _J A/// [
Bt E ED 0 T 0 0.4 08 IS W RS WX EX] 0.8 Lz l& -0 20 -50  -l00  -200 -500
Vg - COLLECTOR - EMITTER VOLTAGE - Volt Vg - COLLECTOR - EMITTER VOLTAGE - Volt VgE - BASE ERITTER VOLTAGE - Volt I - COLLECTOR CURRENT - mA
DELAY TIME VERSUS TURN ON
COLLECTOR REVERSE CURRENT COLLECTOR REVERSE CURRENT SWITCMING TIMES VERSUS BASE CURRENY AND REVERSE
. VERSUS REVERSE BIAS VOLTAGE % |, YERSUS AMBIENT TEMPERATURE 100 AIBIENT TEMPERATURE ~  __ | BASE EMITTER VOLTAGE
T, p5eC z [ Jvee =25 < /
S - b3
3 1 M R / /
w % s g / /
x i ‘ p A ® o
5 F v 2 LT
0.1 E 1 2 £-20 _.g ;" - |
3 S 2.
/ é g \ Y L M - L SH- J: L —{1c=300ma
- = g Yy S-10 7 e
v : Ny
3 | £
0.01 : 0.01 10 ] g, / / / |
-5 S 15 -0 <25 -0 [) [ B w0 us - o 100 150 g L0 20 A0 0 20 50 -0
Vep - COLLECTOR VOLTAGE - - LTS T, - AMBIENT TEMPERATURE - oC Ta - ABIENT TEMPERATURE- *C k] Igy - TURN ON BASE CURRENT @A

® Single family characteristics on Transistor Curve Tracer.
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Silicon Planar Transistor

Vo1 - COLLECTOR [MITIER SATURATION YOLTAGE - VOUTS

g, * 1URN OFF BASL CURRONI - b

g, " TURN ON BASC CIRRINT - ma

ta, * UGN OFF BAY CURREMT -ma
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Silicon Planar Transistor BFY 64

TYPICAL COMMON EMITTER CHARACTERISTICS
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CHARACIIRISTICS RLLATIVE 10 VAWUT A1 I, - 3°C
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48 2.0 EX E
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Ton and Torr TEST CIRCUIT

-30v

Your
TO SAMPLING
0SCILLOSCOPE

Iy <lnsec
iy 20.1M0

L

PULSE GENERATOR

ViN = -9V =
tr. ty<6nsec

P.W. = 0.5psec

2,y = 500

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating
factor of 17.2 mW/°C); junction-to-ambient thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C).

{4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for SGS
Publication AR 5.

(5) Pulse Conditions: length = 300 psec; dury cycle = 1%.

(6) £=1.0 Ke/s; Rg = 10 KQ.

(7) See switching circuit for exact values of I, 11, and Ip,.
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SEPTEMBER 1965

BFY 72
RF AMPLIFIER AND HIGH-SPEED SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BFY 72 is an NPN silicon PLANAR epitaxial transistor designed
for RF amplifier and high- speed switching applications. This device features a minimum {1 of 250 P"VIE'EALIM?J‘ONS
Mc/s at IC =30 mA together with a maximum VCE {sat) of 0.7 volt ar 500 mA. JEDEC 1039 ouline
oLy - .
ABSOLUTE MAXIMUM RATINGS (Note 1) LI
Maximum Temperatures
Storage Temperature -65°C to t+ 300°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, No Time Limit) 300°C Maximum
Maximum Power Dissipations
Total Dissipation at 25°C Case Temperarture (Nores 2 and 3) 3.0 Yates
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watc
Maximum Voltages <N A, Soueerd
VeBo Collector to Base Voltage 50 Volts o i *_‘_,:r:‘omm
Vecgo  Collector 1o Emitcer Voltage (Note 4) 28 Volts Efm\ g "h"!":’"‘":!""’ o case
VEBO Emitter to Base Voliage 5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hpp DC Current Gain 15 60 [ =100 A Veg = 10V
hpp DC Current Gain 20 85 Ie= 1.0mA Veg = 10V
hpp DC Pulse Current Gain (Note 5) 30 100 Ic= 10mA Veg = 0OV
hpg DC Pulse Current Gain (Note 5) 40 100 150 I = 150 mA Ve = 10V
hpg DC Pulse Current Gain (Note 5) 15 90 Ic =500 mA Veg = 10V
VgEg (sat) Base Saturation Voltage 0.9 1.2 Vv lc = 150 mA Ig = 15mA
VpE {sat) Base Saturation Voltage 1.1 1.6 VvV Ic =500 mA g = 350mA
VCE (sar) Collector Saturation Voltage 0.15 0.25 v I = 150 mA Ig= 15mA
Veg (san Collector Saturarion Voltrage 0.4 0.7 v I = 500 mA Ig = 50 mA
ICES Collecwor Reverse Current 0.3 20 nA Veg = 40V Vgg = 0
TEBO Emitter Cutoff Current 0.4 30 nA [c=0 VEg =30V
BVcgo Collector to Base Breakdown Voltage 50 Vs Ic= 10uA g =0
BVEgo Emitter to Base Breakdown Volrage 5.0 Vs Ig= 10pA Ic=0
VeEgo (sust) Collectdr to Emitter Sustaining Voltage 28 v [c= 10mA Ig=0
(Notes 4 and 5} {pulsed)
heo High Frequency Current Gain (f=100Mc/s) 2.5 3.5 Ic= 50mA Veg = 10V
Cob Qutput Capacitance 5.0 8.0 pF g =0 Vep = Qv
CTE Emitter Transition Capacitance 14 30 pF c=0 Vgp = 20V
ton Turn On Time (Note 6) 14 70 unsec [ = 300 mA lgy = 30 mA
toff Turn Off Time (Note 6) 80 170 nsec Ic = 300 mA g1 = 30 mA
[B2 =-30 mA
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Silicon Planar Transistor BFY 72

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BFY 72

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BFY 72

TYPICAL ELECTRICAL CHARACTERISTICS

CONTOURS OF SWITCHING TIMES SWITCHING TIMES
mnﬁﬂm";‘" GAIN VERSUS YERSUS
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ton  TEST CIRCUIT ot TEST CIRCUHIT
+25V +3ly +25v
1GVBOOnsec 800 5000 80
4
500Q .05 50002
ol L 0 o
500 -31
w 300nsec L
i TYPICAL SMALL SIGNAL CHARACTERISTICS (f =1 Kels)
SYMBOL CHARACTERISTIC UNITS
VCE=LOV, [c=10mA Vep=10V, Ic=10mA VCp=1.0V, [c=50mA Vep=10V, lo=50mA
bie loput Resistance 380 460 170 350 Q
hye Qutput Conductaace 410 55 950 405 umho
Boe Voltage Feedback Ratio 2250 130 2650 500 x 1076
hge Small Signal Current Gain 72 90 48 97
Notes:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady State limits. The factory should be consulted on apvlications involving pulsed or low duty cycle operations
(3) These ratings give a maximum junction temperature of 200°C and junction-to- case thermal resistance of 58.%*C/ watt
{derating factor of 17.2 mW/°C); junction- t0- ambient themmal resistance of 219°C/ waut (derating factor of 4.56 m%/°C).
(4) This rating refers to a high- current point whete collector-to- emitter voltage is lowest. For more information send for
SGS Publicarion ARS.
(5) Pulse Conditions: length = 300 psecs duty cycle = 2% .
(6) See switching circuit for exact values of I, Iyy) and g5 .
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SEPTEMBER 1965

BFY74-BFY75
HIGH FREQUENCY AMPLIFIER AND OSCILLATOR

NPN DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION - Type BFY 74 is an NPN silicon PLANAR transistor intended for general purpose use

including DC and video amplifiers, fast cutrent-mode switching and RF/IF applications up to VHF. PHYSICAL DIMENSIONS

in accord, vl
The BFY 74 utiliszs the PLANAR process to provide a 360 Mc/s gain bandwidth product, 45V Vg rating, JIDEC 1046 cutire
and useful gain over a wide range of collector current (50 LA to 20 mA) together with low leakage and extreme sy
parameter stability with life.
43-4%
Type BFY75 is a higher gain version of the BFY74.
ABSOLUTE MAXIMUM RATINGS (Note 1) 8 e
!
1

Maximum Temperoturas U ” U\:um
Seorage Temperature -6%C 1o + W0PC bl il F D l] b

Operating Junction Temperature 200°C Maximum
L ead Temperature {Soldeting, No Time Limit) 300°C Maximum

Maximum Power Dissipations

Total Dissipation at 25%°C Case Temperature (Notes 2 and 3) 1.2 Varts
ar 100°C Case Temperarure {Notes 2 and 3) 0.68 Wart
at 25°C Ambient Temperarure (Notes 2 and 3) 0.36 Wart

Moximum Valtoges

v, Vol 60 Vol Notes. Al dimeasions in mm.

cBo  Collector to ane oltage olts Calecto ‘mternaly connacied 1o case.
Vcego  Collector to Emitter Valtage (Note 4) 45 Volts Leads are god-pialed Hover.
VERO  Emirter to Base Voltage 5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperarure unless otherwise noted)
BFY 74 BFY 75

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
bpg DC Curtenc Gain 45 35 70 Ic=0.1mA Vep= 50V
bpg DC Current Gain 30 65 40 105 Ic=10mA  Vep=50V
heg DC Pulse Current Gain (Note 5) 40 75 180 65 114 300 lc= 0mA  Vep=58V
bpg DC Pulse Cutrent Gain (Note 5) 30 60 40 100 Ic= 0mA  Vep =40V
hpg (-3%°C)  DCPulse Current Gain (Note 5) 20 30 lc= 10mA  Vep=50V
VpE (sat) Base Samration Volrage 070 08 070 08 Vv Ic = 1.0 mA Ip=0.1mA
VpE (sat) Base Saruration Voltage 0.7 079 09 0.7 0.7 09 Vv Ic= 10 mA Ig = 1.0mA
VeE (sav) Collecror Saruration Voltage 0.3 08 03 08 Vv Ic= 50mA 1p= 05mA
Ve (sat) Collector Saturation Volrage 0.4 1.0 04 10V Ic= 10mA Ip= 1.0mA
BVcRo Collector to Base Breakdown Voltage 60 60 v Ic = 100 uA Ig=0
BVEpo Emitter to Base Breakdown Voltage 5.0 5.0 v Ic=0 Ig = 100 uA
LVcEo Collector to Emiteer Sustaining Voltage 45 45 v Ic= 10mA g =0
'ceo Collector Cutoff Current L1 1w 1110 a4 lg=0 Vep = 45V
Icpo (150°C)  Collector Curoff Current 5.0 30 50 30 pA
[ Transition Frequency 250 360 250 360 Mc/s
Cop Output Capacitance 3.0 4.0 3.0 40 pF
Crg Emitter Transition Capacitance 65 10 65 10 pF
hie Small Sigoal Curtent Gain (f=1Ke/s) 40 90 200 65 130 310
hie Small Signal Current Gain (f = 1Kc/s) 75 100
hie Input Resistance (= 1Kc/s) 0.8 1.0 XQ
b Input Resistance (f=1Kc/s) 2.8 3.0 XQ
hoe Output Conductance (£=1Kc/s) 20 100 30 125 umho
boe Ourput Conductance {f=1Kc/s) 6.0 10 pmho Ic = 1.0 mA 50V
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diffused sili
INPN' phanar tansistor BFY 76

Low-level, low-noise
amplifier

The BFY 76 is an NPN double - diffused silicon Planar
transistor designed for use in high- performance, low-lev-

el, low - noise amplifier circuits from audio through high-
ELECTRICAL CHARACTERISTICS frequency ranges.
(TA = 25 C unless otherwise noted)

Characteristic and .
Symbol .. Min, | Typ. | Max. | Uaic
test conditions
h DC Current Gain (5)
FE = lopa V= | 0| 0| 19 ABSOLUTE MAXIMUM RATINGS (1)
I =100 pA Veg =5V 120 = H
C s CE =25
S0 VEIN 0| ol = (Tp = 25°C unless otherwise noted)
Ig= SmA VCE = 5V E2
VBE on | Base-Emicter On Voltage Voltages and Currents
Ig =100 uA Veg=5V [ 0.5 1038|070 | V Collector to Emitter Voltage (4 VcEo 60V
. L 8 CEO
VCEsat | Collector Saturation Voleage (5) Collector to Emitter Voltage CES 60V
Ic=1mA Ip =0.1mA 0151035 | Vv Emitter to Base Voltage \% 8V
EBO
Ices | Collector Reverse Current DC Collector Current Ic SOmA
Vg = SOV VEg =0 01| 2| 0A
VcE = OV VEg =0 T =1%°C 0.1 20 A
CE EB A s Temperatures
IEpp Emitter Reverse Current
Vgg = 5V Ic=0 01| D | eA Storage Temperature Tgtg-3°Cto 20RC
BVcEs Callfcllgr to Emitter Breakdown Voltage w ]unction Tempera[ure T] 200 C
Ie=10pa Veg =0 v Lead Temperature (Soldering,
BVgpo | Emiteer to Base Breakdown Voltage 10 sec. Ty 2600C
Ig = 1044 1c=0 8 v L
LV, Collector o Emitter Sustaining Volia,
CEO o Emitzer '3 ge
(4and 5 Power (2-3)
1o =10pA lg =0 60 v
'e} h B . T
hee Stall Signal Currens Gain (€ = 1 kHz) Dissipation at 25°C Case
Ic=1mA Veg =5V 80| 220 | 300 _ Temperature ] Pp 12w
hie Input Resistaace (f = 1 kHz) Dissipation at 25°C Ambient
Ic = 1mA Vg =5V 15| 8| 15| k0 Temperature Pp 0.36W
hoe Output Conductance (f = 1 kHz)
Ic=1mA Veg =5V 11 35 | pmho
e Voltage Feedback Ratio ({ = 1 kHz)
Ic=1mA Veg =5V 3| 8 |xwd
b Input Resistan  (f = 1 kHz)
lg=1ms _ Ve=9Y 5| 7| x| 0 PHYSICAL DIMENSIONS
hee High Freq. Current Gain ([ = 20 MHz) in occordance with
Ic=1mA Vcg =5V 35 5 JEDEC T0-18 out-line
Cre Emicer Transition Capacitance
Ic=0 Veg =0.5V 35 6 | pF
Cobo Base- Collector Capacitance 1274 0.8 MAX. LEAD " 1
o Ig =0 Vep =V 35 6 |* pF I'_ | [ COLLECTOR
NF Wide Band Noise Figure (6) " [
Ic=10pA VCE= SV 1.9 4| dB = 2 o
NF Nasrow Band Noise Figure =] N
[c=10pA  Veg=5VvD Ls| 4| dp : B
— 1
1-=10pA Vep =5V (8) 4 135 dB
¢ cE ILEADS 53
NOTES: 248 o, 3 gurrer | <
(1) These ratings arelimiting values above which the serviceahbility ofany individual )
semiconductor device may be impaired. Notes: All dimentions In mm,
(2) These are steady state limits. The factory should be consulied on applications Collector internally connecied 1o cose,
involving pulsed or low duty cycle operations. Lecds are gold-ploted Kavar.
(3) These ratings give a maximum junction temperature of 20°C and juncrion-to-
case thermal resistaace of 1460 C/W(derating factor of 6.9 m¥/°C); juaction - to -
ambient thermal resistance of 486°C/ W (derating factor of 2.1 m¥/°C).
(4) These ratings refer 1o a high- current point where collector -to-emitter voltage is
lowest. For mote information send for SGS AR 5.
(%) Measured under pulse conditions: pulse length = 300 psec; duty cycle = 1%,
(6) Re = 10 kf2; Power Bandwidth of 15.7 kHz with 3 dB points at 10 4z and 10 kHz,
(7) £ = 1 kHz; Rg=10 k(; Power Bandwidth of 20 Hz.
(8) f = 100 Hz; Rg = 10 k(2 Power Bandwidth of 20 Hz.
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silicon planar transistor BFY 76

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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2 20
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g 8 2 o8 0.004 mA 8 A “550C_H
g J La), 0. Lm-r:\k w1
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* Singlo fomily characiarisilcs an Tronsistor Curve Tracer.
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silicon planar transistor BFY 76

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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BSS 15

SILICON MESA NPN 2N5320

GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER

The BSS 15/2N 5320 is a silicon planar epitaxial NPN transistor in a Jedec TO-39
metal case. It is especially intended for high-voltage medium power applications in

industrial and commercial equipments.
The complemeantary PNP type is the 2N 5322.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (Ig = 0) 100 V
Vego (sus) Collector-emitter voltage (Iy = 0) 7%V
Veey sus) Collector-emitter voltage (Vg = -1.5V) 100 V
Veso Emitter-base voltage (I = 0) 7V
le Collector current 2 A
Ig Base current 1 A
P Total power dissipation at T, =25°C 1 W
at T.=25°C 10 W
T, Storage temperature -65+-200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
6402 12 7 ::;.
e T =
< = ___1 e | ©
2 T x II :“': e
Ay S ——=— o[BS
o @ ]
S ‘G* f C-001¢
b
3/71
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BSS 15
2N5320

THERMAL DATA

Reh j-c Thermal resistance junction-case max 17.5 °C/W

Rih j-a Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test Conditions Min. Typ. Max.| Unit

leso Collector cutoff

current (I; = 0) V=80V 0.5| uA
leso Emitter cutoff

current (- = 0) Vegg=5V 0.1]| uA
Veso Emitter-base

voltage (lo = 0) lg = 0,1mA 7 \
Veeo (sus) Collector-emitter

voltage (I = 0) lc =100mA 75 \
Vee (sat) Collector-emitter

saturation voitage le =500mA Iy = 50mA 05( Vv
Very Collector-emitter

voltage (Vg = -1.5V) le =0.1mA 100
Vee Base-emitter voltage lc =500mA V=4V 1.1
hee DC current gain "1l =500mA V=4V 30 130 —

|l =1A Vee=2V 10 -
fr Transition frequency le =80mA V=4V 50 MHz
ton Turn on time le =500mA V=30V 80| ns
lg = 50 mA
tosr Turn off time le =500mA V=30V 800 ns
fg = 50mA

lssg™  Second breakdown
collector current Vee

Il
0
o
<

200 mA

"

Pulse conditions
** 0.4 s non repetitive pulse
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BSS 15
2N5320

Typical output characteristics Typical DC transconductance
1c T : . . G- 023
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BSS 15
2N5320

Maximum operating areas
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TEST CIRCUIT

Switching times test circuit

~Vgg= 10V +Vee= 30V

Output to Output to
oscilloscope oscilloscope
Channel A Channel B
Zi=10°0 Zi=10°0
Ci=20pF 1500 = 6o  Ci=20pF
t; <15ns 100}_”: 100}_([: t; < 15ns

O %J

Vi ‘ - Vo

PP 390 100)

o——F— T3 C TUT
24=50Q0)
t; <10ns 10002
pw.220us (N
f=10kHz

O TR



BSS 16
SILICON PLANAR NPN 2N5321

GENERAL INFORMATION

TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER

The BSS 16/2N 5321 is a silicon planar epitaxial NPN transistor in a Jedec TO-39
metal case. It is especially intended for small-signal medium-power applications in
industrial and commercial equipments.

The complementary PNP iype is the 2N 5323.

ABSOLUTE MAXIMUM RATINGS

Veso Coliector-base voitage (I = 0) 7%V
Veeo (sus) Collector-emitter voltage (I3 = 0) : 50 V
Ve, susy Collector-emitter voltage (Vg = -1.5V) 7%V
Veso Emitter-base voltage (I = 0) 5 V
le Collector current 2 A
Ig Base current 1 A
Pos Total power dissipation at T, =25°C 1w
at T.=25°C 10 W
T, Storage temperature -65+-200 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collecter connected to case
8
' ;|
o 4 02 5 o :
PK  5.08 6.4 12758 S
QA re—] e, — g — -
RN LA ?__.____f | 3&
: T ——— f
e Sy | ‘E*:'
\
N C b
3/7
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BSS 16
2N5321

THERMAL DATA

R
R

th j-c

th j—a

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

lceo Collector cutoff

current (I = 0) Veg= 60V 5| nA
leso Emitter cutoff

current (I. = 0) Vg =4V 0.5 |uA
Vero Emitter-base

voltage (i. = 0) I = 0.1 mA 5 \Y
Veeo sus) Collector-emitter

veoltage (I3 = 0) lc = 100 mA 50 \%
Vee (sat) Collector-emitter

saturation voltage lc =500mA I3 =50mA 0.8
Veey Collector-emitter voltage| I = 0.1 mA Vge=-15V | 75
Vee Base-emitter voltage lc =5800mA V=4V 1.4
hee DC current gain *1lc =500mA V=4V 40 250 | —
fr Transition frequency lc =50mA V=4V 50 MHz
ton Turn on time lc =5800mA V=30V 80| ns

lg = 50mA
Yo Turn off time lc =500mA V=30V 800 | ns
ls = 50 mA

lg/g™  Second breakdown

collector current Vg =50V 200 mA

*

Pulse conditions
** 0.4s non repetitive pulse
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BSS 16
2N53321

Typical output characteristics Typical DC transconductance
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BSS 16
2N5321

Maximum operating areas

I - 50135
¢ T =25 c
m [T T {E (CURVES MUST BE DERATED
i LINEARLY WITH INCREATE
TIC 1 n rempERaTURE)
' | = 1
__,\',IL\_BCT)—‘E( i IR
| L1 Il ;
. r 1
NN R
160 MAX. NONREPETITIVE
N, ALLCWABLE PULSE
N AV WIDTHS:
A D.. operation
B 5ms
C tms
f 0O 02ms
E 0 ms
N e e T
107 ”H 1 | !iu
10° 10' 107 Ve (V)
TEST CIRCUIT
Switching times test circuit
~Vgg= 10V +Vee= 30V
Output to o Output to
oscilloscope oscilloscope
Channel A Channel B
6
Zi=10°Q Z;=10°Q

Ci=20pF 15003 jl 600D Ci=20pF

tr <15ns 100pF 100,_”: t;<15ns
O
Vi — Vo

SFF 390 100

o———3F++3+=C TUT

Z24=50Q

t, <10ns Umon

pw.>20ps N\

f=10kHz
1% To0re
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BSS 17
SILICON PLANAR PNP 2N5322

GENERAL INFORMATION

TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER

The BSS 17/2N 5322 is a silicon planar epitaxial PNP transistor in a Jedec TO-39
metal case. It is especially intended for high-voltage medium-power applications in

industrial and commercial equipments.
The complementary NPN type is the 2N 5320.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (I = 0) -100 V
Veeo (sus) Collector-emitter voltage (l; = 0) ~75 vV
Vegs sus) Collector-emitter voltage (Vge = 1.5V) -100 V
Veso Emitter~base voltage (I = 0) -7V
le Collector current 2 A
lg Base current -1 A
Piot Total power dissipation at T, =25°C 1T W

at T,=25°C 10 W
T, Storage temperature -65+200 °C
TL Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connested to case

&
QQ‘C( 5.08
AR G
452/ ;
7
>

b

3/71
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BSS 17
2N5322

THERMAL DATA

Ry j-c Thermal resistance junction-case max 175 °C/W

Rip - Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test Conditions Min. Typ. Max. Unﬂ
leso Collector cutoff
current (I = 0) Veg= -80V -0.5| nA
leso Emitter cutoff
current (I = 0) Vegg = -5V ~0.1 | nA
Veso Emitter-base
voltage (I = 0) lg =-0.1mA -7 \
Veeo (sus) Collector-emitter
volitage (I = 0) le = -100mA -75 \
Vee (sar) Collector-emitter
saturation voltage le = -500 mA -0.7| V
lg = -50mA
Veev Collector-emitter voltage| I = -0.TmA Vg, = 1.5V [-100 Y
Vae Base-emitter voltage lc =-500mA V= -4V -1V
hee DC current gain *1le =-500mA V= -4V 30 130 —
e =-1A Veg= -2V 10 —
fr Transition frequency le =-50mA Vg =-4V | 50 MHz
ton Turn on time lc = -500mA V= -30V 100| ns
lg = -50mA
tofi Turn off time le = -500mA V= -30V 1000| ns
Iz = -50mA
lyg™®  Second breakdown
collector current Veg = -35V -285 mA

*

Pulse conditions
** 0.4s non repetitive pulse

184



(v

G-03?

4]
l\ 1l
“ : Il

i i
|

il

l“
10° -l (mA)

Ta=25°C
|
0.7

-
G
G-0339
T
s
It
T T
A—vvw-u——vrﬁ—uu“*

BSS 17
2N5322

Typical DC transconductance
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BSS 17
2N5322

Maximum operating areas

ke T.=25 °C =
(A) (CURVES MUST BE DERATED
LINEARLY WITH INCEBEA® £
| IN TEMPERATURE)
%
10° —=— W o 5
N /0/)\ %I
N
10"
1072
100 10! 102 “Vee (V)
TEST CIRCUIT
Switching times test circuit
+VBBz 1OV _VCC:3OV

Output to Output to
oscilloscope oscilloscope
Channel A Channel B
z;=10°0 z;=10°0
Ci=20pF 1500 600 Ci=20pF
t;<15ns 100}JF 100}JF t,<15ns

O —0

= J Vo

v, SpF 390 100

o————— TUT
Z4=500)
t; <10ns [ 100 Q)
p.w.220ps
f = 10kHZ T

O ) 5-0030 O




BSS 18
SILICON PLANAR PNP 2N5323

GENERAL INFORMATION

TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER

The BSS 18/2N 5323 is a silicon planar epitaxial PNP transistor in a Jedec TO-39
metal case. It is especially intended for small-signal medium-power applications in

industrial and commercial equipments.
The complementary NPN type is the 2N 5321.

ABSOLUTE MAXIMUM RATINGS

Veao Collector-base voltage (I = 0) 75V
Veeo (sus) Collector-emitter voltage (Iz = 0) -50 V
Vegy (sus) Collector-emitter voltage (Vg = 1.5V) -75 vV
Vego Emitter-base voltage (I = 0) -5 Vv
Ic Collector current -2 A
Ig Base current -1 A
Pt Total power dissipation at T,=25°C 1 W
at T.=25°C 10 W
T, Storage temperature ~65+200 ©°C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Coliector connected to case

&y £

SN c";l

FON ©

R =

Ke
N

3/71
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BSS 18
2N5323

THERMAL DATA

R!h j—c

R!h j-3

Thermal resistance junction-case
Thermal resistance junction-ambient

max 175
max 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= -60V =5| pA
teso Emitter cutoff
current (I. = 0) Vegg = -4V -0.5 | pA
Veso Emitter-base
voltage (I = 0) le = -0.1mA -5 \
Veeo (sus) Collector-emitter
voltage (I; = 0) lc = -100mA -50 \
Vce (sat) Collector-emitter
saturation voltage lc = -500 mA =12V
lg = -50mA
Veey Collector-emitter voltage|l = -0.1mMA Vg =15V [-75
Vae Base-emitter voltage lc = -500mA V= -4V -1.4
heg DC current gain "l =-500mA V.e=-4V | 40 250| —
fr Transition frequency le. =-50mA V,=-4V | 50 MHz
ton Turn on time lc =-500mA V= -30V 100 | ns
ly = -50mA
toss Turn off time le =-500mA V= -30V 1000 | ns
lg = ~-50 mA
ls/g**  Second breakdown
collector current Veg=-35V -285 mA

*

Pulse conditions

** 0.4 s non repetitive pulse
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BSS 18
2N5323

Maximum operating areas

R e e T
(A) "7 {CLWES MULT BE DERATET
LINEARLY WITH INCRE E
,‘ IN TEMPERATURE)
— T
10° == =1 _}: By T o by o} 1 i
==
— EONC TR TR
fr _"ffi = ~T‘~A+L “j‘—f'j’f
| m T
ol {I T 1 “1,,{
e e Al e
bijj ‘:::*T: e o §531 | w0 A 5311
S e 4 1 A
\‘& f—T— } ‘H — \H—H
! . | !
ol R (L
10 10' 10? Yl
TEST CIRCUIT
Switching times test circuit
+VBBt 1OV _Vcc= 3OV
Output to O (P Output to
oscilloscope oscilloscope
Channel A ) Channel B
Zi=10°%0 Z;=10°Q
Ci=20pF 1500[ == soq  Ci=20pF
t;<15ns 100pF 100pF tr<15ns
O—,—ﬁ
- Vo
vi o CPF 3e0 10Q
o————— TUT
Z4=50Q
tr <10 ns |: 1000)
p.w.220us
$+=10kHz T
o J s—ooaoo
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diffused sili
NPN planar mansistor BSS26

High voltage

high current switch

The BSS 26 is an NPN silicon planar epitaxial transistor

suitable for high voltage, high current switchi lica -
ELECTRICAL CHARACTERISTICS gh & gh curr ing apph

. tions.
(Ty= 25%C unless otherwise noted)
' Characteristic . . ABSOLUTE MAXIMUM RATINGS (]
Symbol and Test Conditions Min. | Typ. | Max. [ Unit. 0, N M
(T 5 = 25°C unless otherwise noted)
hpg | DC Current Gain (5)
Tc = 10mA Veg=1V | 25 | 55 Voltages and Currents
I = 100mA Veg =1V 4 | 75
c CE Collector to Base VeBo 60V
Ic = 500mA Veg= 1V 2 | 45 :
1A Vo sy P Collector to Emitter (4) VCEO 40V
c . CE Collector to Emitter VCES 60V
VigEsar | Base Saturation Voltage (5) Emitter to Base v 6V
1c = 100mA 1g = 10mA 078| 09 | v DC C lrl C t I EBO 1A
Ic = 500mA Ig=50mA | 08 [ 095| 12 | V ollector Curren C
lc= 1A Ig=01a 10517 | v
v, Collector Saturation Voltage (5)
CEsal
I = 100mA Ig = 10mA 017l 03 |-v Temperatures
I¢ = 500mA g = 50mA 03 |os | v Storage Temperature Range Tgr;  -55°C to 200°C
Ic= 1A lp=014 05 |oss| v Operating Junction Temperature Ty 200°C
Icpo | Collestor Reverse Current Lead Temperature
Vep =40V lg=0 L (Soldering. 10 sec. time limit) Ty, 260°C
Vep=40V =0 Tp=100T 20 )20 | pA
BVcpo Collector to Base Breakdown Voltage
Ic= 1044 I =0 ¢ v Power (2 and 3)
BVCES Collector to Emltter Breakdown Voitage
Ic = 1opA VEp=0 60 v Dissipation at 25°C Case Pp 1.2W
BVEpg | Emitter to Base Breakdown Vollage Temperature
- |lg=10ma =0 6 v Dissipation at 25°C Ambient P 0.36 W
LV¢Egg | Collector to Emitter Sustaining Voltage Temperature
(42and 5)
le = 10mA Ig=0 40 v
hey High Freg. Current Gain
lc=50ma Vegp=10v [=100MHz | 25 |4
Cre Emitter Transitlon Capacitance
Ic=0 Veg =05V 40 55 F
. Collector Capacit £B P PHYSICAL DIMENSIONS
Cobo | Base - Collector Capacitance wn accorance mith
Ig=0 Vep = 10v 48 12 pF JEDEC 10-18 outline
LHn Turn On Time (6) LEAD N3
IC=500mA Ig) = 50mA 15 s ns 127 MIN, 0.8 MAX, COLLECTOR
tor | Tum OFf Time (6) l'—
Ic=500mA lg, = 50mA Ig, = 50mA 40 |60 ns .
== 1
= — N Y
== bl "
" hd LEADN.2
—_— BASE
J LEADS 5.3
g:: DIA Q) EMITTER
NOTES : NOTES : All dimensions 1n mm.
(1) These ratings are limiting values above which the serviceability of any individual
semiconduetor device may be impaired.
(2) These are steady state Limits, The factory should be consulted on applications
involving pulsed or low duty cycle operations.
(3) These ratings give a junction of 200°C and j
thermal reslstance of 146°C/W (derating factor of 6.86 mW/°C}; junction-to-ambient
thermal reslstance of 486°C/W (derating factor of 2,06 mw/C).
(4) These ratings refer to a high-current point where collector-to-emitter vollage is
lowest. For more information send for SGS AR 5.
(5) Measured under pulse conditions: pulse length = 300 psec; duty cycle = 1%.
(6) See switching circuits for exact values of 1, 1) and gy
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silicon planar transistor BSS 2«

COLLECTOR CHARACTERISTICS *

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS *
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c- COLLECTOR CURRENT — mA

* Single family characteristics on Transistor Curve Tracer
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BASE CHARACTER!STICS *
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e,
8

(=]
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silicon planar transistor BSS 26

T'YPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

COLLECTOR REVERSE CURRENT
VERSUS TEMPERATURE

DERATING CURVE

SWITCHING TIMES VERSUS

100 COLLECTOR CURRENT
ES
1 1.4 ‘ 50
3 ¢
i j 1.2
; £ ~]
5 1 2
: 10 l \ ! g 1 ;I; 20 P
<] =
2 (Vg = 40V £ @ ~—L_% LA
1 a 08 = 10 = 1
: a [ I~
: S o8 2 1%
X 5" 5 *
; % 2 ]
i ‘ '/ g o4 —— 3 1o=101 101 ‘
wn = -
: N — c 81 82
0.2 2
o Vg = 30V
2
301 | 0 1
2 50 75 100 0 50 100 150 200 100 200 500 1000
TA~AMB|ENTTEMPERATURE—°C TA—AMBIENT TEMPERATURE - OC Ic—COLLECTOR CURRENT —~ mA
RISE TIME VERSUS COLLECTOR DELAY TiME VERSUS COLLECTOR AND FALL TIME VERSUS TURN ON
AND TURN ON BASE CURRENT TURN ON BASE CURRENT AND TURN OFF BASE CURRENT
100 100 ¢ 50
Voo =30v—_/ T I o= /
i - | ST
I
| =
/ / ¢ 40
& E £5hsec E’ é‘#‘ Vil
50 50
=t 12 g T S ’ P
40 wZ 3 40 o 30 RY -
/ ] o w <
1 & 7] 2 &
30 1= 5 2 30 © P
T 7 \ 3 @ w he
& z w 20
20 e (’\ & = 2 = ] | T
AR
L & 5 T 5 “Z
frl 1
L4 . [ F 10 I = 100mA—|
- 1 4= 10 1 1
! . — ] W nsec o | v
£ Ve = 30V = \V =30
0L L | oL vce ™ o 1 cc
50 100 200 300 500 800 1000 100 200 300 500 800 1000 0 10 20 30 0 50
|~ — COLLECTOR CURRENT — mA I~ — COLLECTOR CURRENT — mA Ioy — TURN ON BASE CURRENT — mA
C C 81
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT
300 — 50
t t |/
[ ! [ L
Z N 5 oawol——¢ i
2 e - §
< 200 = «
i
8 1} ’7/ < 8 i o
w b e w 0 /
4 L 2
= BN 3
w | u
o Iy
S 100 | R
AR
= [ T o0 t
o ‘ ‘C =1A o~ L1 IC = 100mA
o <3
ol [ Vec=5V = B Vee = ?OV
0 50 100 150 200 0 100 200 300 0 10 20 3 40 50

Igy — TURN ON BASE CURRENT — mA

Ig¢ — TURN ON BASE CURRENT — mA

Igy — TURN ON BASE CURRENT ~ mA
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silicon planar transistor BSS 2

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT

« 200

E

1
-
Fi o

T 150 é?

[+

a ” 70(\‘#' A

w b a°

&

3 100 ¢ b,‘&ﬁ/

w N L~

o 1 08¢

A¥

g e
2 80 [P

! L I = 500mA
o t T

-8 L1 Veg = 30V

0 | |
0 50 100 150 200

IBI — TURN ON BASE CURRENT — mA

SWITCHING TIMES TEST CIRCUIT

O SAMPLING SCOPE

t,<lnsec
2> 100k ©

gL vw

9.7v

-3BV

10 uF

62 2

PULSE GENERATOR

t, & t<1nsac
L ys

=1 usec
Zoyr-509

DUTY CYCLE~2%

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT

|/
y

T ;

w
8

] = 15"5&9
o
S
o

lga — TURN OFF BASE CURRENT — mA

100
o= 1A
0 Vg = 30V
0 100 200 300
157 — TURN ON BASE CURRENT — mA
*3v

TO SAMPLING SCOPE
t,<1nsec

Z),>100k 2

1G~500mA, 151~50mA, 157~50mA
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NPN flani sransiso BSV59
High-speed

saturated switch

The BSV 59 is an NPN double-diffused silicon planar
epitaxial transistor designed primarily for high-speed
switching applicatioris at collector currents up to 500 mA .
This is excellent driver, featuring 20 nano second
transition times for rod and magnetic memory, clock
driver for magnetic logic circuits, and general purpose
circuitry. This device is algso useful as high frequency

ELECTRICAL CHARACTERISTICS DC to DC converter.
(TA = 25°C unless otherwise noted) ABSOLUTE MAXIMUM RATINGS (1)

(Ta = 25°C unless otherwise noted)
Characteristic and - .
Symbol Loat conditions Min. | Typ. | Max. | Unit
Voltages
Tain (5)
hFE oA e oy o Collector to Base VCBO 60V
IG = 150 mA VCE =10V 30 | 60 | 140 Collector to Emitter (4) VCEO 30V
[¢ = 500 mA VCE =10V 20| 50 i V) v
i = 500 mA Vom = 1V o | % Enmitter to Base EBO 5
Ic = 130 mA VCE= 1V 50
VBE sat Banc Saturation Vollage (5) Temperatures
Ic = 150 mA Ip=15mA 0.8 12| Vv o -
1G = 600 mA Ip = 50 mA 112| 16| V Storage Temperature Range TSTG - 55°C t0 200°C
Ic= 50 mA Ig= SmA 0.78 v Junction Temperature TJ 200°C
VCE sat Collactor Saturation Vollage (5) o2z 04| v Liead Temperature
Ig= 150 mA Ig=15mA . .4 ; 3 e 0
12 500 A 1B som iyt el M (Soldering, 10 sec. time L++it) TL 260°C
Ig= 50 mA lg= 5mA 0.16 v
{cBO Collector Roverase Current Power (2 - 3)
Vg =30V Ig=0 40 | 200 | nA ——
Ve =30V Ig=0 I125°C 200 | pA Dissipation at 25°C
BVCRo Calloctor to Baao Breskdown Voltage Case Temperature Pp 12w
lo= 0.1 mA Ig=0 60 v L
BV E?nille to Bas. ankdowf Vollage stmpatlon at 100°C
EBO Tg=olma Ie=0 & 5 v Case Temperature Pp 0.68 W
Wero Caollector to Emitter Suni=ining Voltago Dissipation at 25°C
(4 and 5 f P 36 W
(o= 20 mA 15=0 3 v Ambient Temperature D 0.36
heo High Freq. Current Galn
Ic=50mA Vop =10V (=100MHz | 25| 36
CTE Emitter Transition Capacitance
Ig=0 VEg =05V [=1MHz 38 pF PHYSICAL DIMENSIONS
Cobo Buse-Col lector Capacitance In accordance with
Ig=0 Vog = 10V {=1MHz 6| 8 | pF JEDEC TO-18 outling
t Tum On Time (8)
on Ic= 150 mA Ig) = 15 mA 18 | 40| ns 1Z7MIN. 0.8 MAX. t5ePdeton
[ Tum Off Time (8) "_
Ic=150mA I =16mA 1gg= 15 mA 25 | 40| ne I
=‘ -
= -
= e
1

1
BASE 2
3 LEADS 5.3 3
0.49 43 EMITTER N
NOTES:

NOTES : All dimensions in mm,

(1) These ratings aro limiting values above which the serviceability of any indi- Collector intemally connecied lo case,
vidus! somiconductor device may be impaired.
(2) These are sleady stato limita. The factory nhould be lted on i

involving pulsod or low duty eycle operations.

{3) These ratings give amaximum junction Lemperaturo of 2)0°C and junclion -to~
cage thermal resistance of 146°C/W (darating faclor of 6.9 mW/°C); junction
= 1o - ambiont thermal reaintance of 486° C/W {derating factor of 2.1 mW/°C),

(4) Theuo ralinga refer to a high - curreni point where collector - to - emitler
voltage i in luwest. For more information sund for SGS-AR 6.

(5 M d under pulnu di Inc length = 300{anc. duty cyclo = 1%.

(6) Sce nwitching circuitn for exact valuea of L C. 1B} nnd [B2.

OCTOBER 1970
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silicon planar transistor BSV59

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air remperature unless otherwise noted)

COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS *

L 50 mA
HErZ s M
ok Y 4°'“Al]

TR |
16 mA 30mAIl
300 4

300 / 20 mA

200

ossmAl |

o mAl

oamA T T 400
mAl

0.25 mA

mA
ot

VRTRAN

L1
|t

0.2 mA mA|

l

20 |

Ig = 10mA ////
4 0.1 mA 100 — / 100 ////I
nn%I mA / ///
; s 20 520 o N

0
Q9 4 8 12 16 20 ] 0.2 0.4 0.6 0.8 1 [ 0.2 04 08 08 1 1.2 1

T
0.15 mA

Ic - COLLECTOR CURRENT - mA
Ig - COLLECTOR CURRENT - mA
Ig - COLLECTOR CURRENT - mA

VeE - GOLLECTOR VOLTAGE - V VoE - COLLECTOR VOLTAGE - V VBg - BASE - EMITTER VOLTAGE - V

DC PULSE CURRENT OAIN DC PULSE CURRENT GAIN COLLECTOR REVERSE
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT CURRENT VERSUS TEMPERATURE

1
FVE‘B =30V

TTIT 1 100 —T T
VeE = WV VGE = 10V L]

@
=3

5

80 80 ©,

50 80 v 7 N

40

e

heg - DC CURRENT GAIN

20 20
L~

hEE - DC CURRENT GAIN
o
N,

lcgo » COLLECTOR REVERSE CURRENT

o
o

14

°

0.1 1 10 100 500 0.1 1 10 100 500 o 25 50 75 100 1

I¢ - COLLECTOR CURRENT - mA |G - COLLEGTOR GURRENT - mA Ta - AMBIENT TEMPERATURE - ¢C

COLLECTOR REVERSE CURRENT VERSUS BASE SATURATION VOLTAGE COLLECTOR SATURATION VOLTAGE
REVERSE BIAS VOLTAGE VERSUS CDLLECTOR CURRENT VERSUS COLLECTOR CURRENT

500 T T

14
@

fo = 0l lo & 1o |

14
@

I
IS

0.9 -55°C

[T
T
Lt

100

25°C

k 1] 125:¢ XA/ [

- L4

0.8

N
N

o
o

1/

-l

L1

0.3

e

N
Il

10 100 4

o

Icpo - COLLECTOR REVERSE CURRENT - nA
VBE (sat) - BASE SATURATION VOL TAGE - v
\
11
k]
&
L}
VGE (st} - COLLECTOR SATURATION VOLTAGE - V
°
@
~J

[} 10 20 30 40 50 80 1 10 100 500

VB - COLLECTOR - BASE VOLTAGE - V Ig - COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA

*

Single family characleristics on Transistor Curve Tracer.
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silicon planar transistor BSV59

TYPICAL ELECTRICAL CHARACTERISTICS (25° C free air temperature unless otherwise noted)

INPUT AND OUTPUT CAPACITANCE CONTOURS OF CONSTANT GAIN SWITCHING TIMES VERSUS
VERSUS REVERSE BIAS VOLTAGE BANOWIDTH PRODUCT (1) COLLECTOR CURRERT
100 50 %
>
0 p=lre ‘=0 w \ % » A
o 8w ‘9\;& ” 41 A, "
w ™ P \ Y L—
4 5 = 16
w o e " N %
Q > \ ] 1
20 C g 7 bﬁ .2 =
0bo [~ o) AL, M
g '\1{ | s=0 _-‘ 5 %z,@ e u
3, T R P s 2 |
< = LT 8
o 8 s o
o Vge = 10V te
Ig = 101gy = 101gy
o = 4'C B1
> ]L ] 1
, N
0.1 05 1 5 10 30 0 50 100 150 200 250 300 10 50 100 500
REVERSE BIAS VOLTAGE - v I¢ - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA
FALL TIME VERSUS TURN ON AND FALL TIME VERSUS TURN ON AND FALL TIME VERSUS TURN ON AND
TURN OFF BASE CURRENT TURN OFF BASE CURRENT TURN OFF BASE CURRENT
12 30 - 100
< ‘ < l[ (‘\5°° j/ < 3 T/
€ [ L~ H w2l 3
v S ] L% |- . - 80 —\\/
& % 50 I = 150 mA | z [
I Voo =10V x
£ | Ew G £ v =
o 3] o 60
4 ° g oI T |
<< < 15 I < O
@ L @ 10 51— a « L1
w w W 49
'S LT 'S VG
o . g 0525 | et ) o A By o /
z LA T e z 200552 z |
2 5 =1 G
? L [ 2 . T 1 aaee L] F 20 25 S5
P T S //"r/ ] /]/ Ig = 500 mA |
& & T = 7 | Ve = 10V
0 [ Q €
0 4 8 12 16 20 0 10 20 30 40 50 20 40 80 80 100
Ig4 - TURN ON BASE CURRENT - mA Igy - TURN ON BASE CURRENT - mA tgy - TURN ON BASE CURRENT - mA
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT
20 50 —1—7— 100 r——
B Ic = 50 mA /‘ /J . Ic = 150 mA . é['c-m_'“ N J
T |Yec= ‘|°V \ € veg = mvl‘* S Voo =0V 4 J
! & ya| ' $ i | # /]
s TS . 4 /
« ] S iy &,
o — & x ~ @
3 ~/] S/ V J g 5 07
3 12 o4, S 30 r 3 80 5 :
w 7 7 w w g:t, J
o & o L V 2 2 A |
@ 8 o by 7 y “f/ J
) i Lo Lo A e
5 / / < L1 ] & “ ol 4
2 R g 7 5 0s=T 4 £ [ oS
7 ) oF A H N el 5 P o
F o o VRl =10 7 =20 7 2
8 4 T o ] 8 A
i | £ L £
0 0 [}
0 4 8 12 18 20 0 10 20 30 40 50 20 40 80 80 100
!g1 - TURN ON BASE CURRENT - mA 181 - TURN ON BASE CURRENT - mA Igy - TURN ON BASE CURRENT - mA
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silicon planar transistor

BSV59

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENT

100
<
E 50
-
z
&
rr.
«
>
5]
g 10
2
)
z
© 5
z
S
2 g
* i |
1
10 50 100 5§00

Ig - COLLECTOR CURRENT - mA

Ty TEST CIRCUIT

200 nsec
118V

0

VgE (0) - REVERSE BASE EMITTER VOLTAGE - V

DELAY TIME VERSUS TURN ON
BASE CURRENT AND REVERSE
BASE EMITTER VOLTAGE

T Vgc = 10V,
- I$=150nA_
.
P
sl ]
alsls
SR
yNESE/AP
.3 A | o
W)
i/
-1.5
1)
Q_P
o
NEd
7 10 20 50 100

Ig1 - TURN ON BASE CURRENT - mA

Vgg = 10V

Rise Time of input pulse <2 nsec.

Ty TEST CIRCUIT

VIN
0

-30
200 nsge

+168V Vgo = 10V

Rise Time of input puise <2 nsec.
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diffused sili
NPN {hinar transistor BSV 77

High-voltage,

high-current switch

The BSV77 is an NPN silicon planar epitaxial transistor
suitable for high voltage, high current switching applica-
tions. The VCEO (sust) of AOY, VCE(sat) of 0.95V at 1A
together with high speed at high current, make the BSV77

ELECTRICAL CHARACTERISTICS ideal for use in fast high current memory applications.

(T4 = 2% C unless otherwise noted)

Ch st d
Symbol s n win. | Top. | wax. | une | ABSOLUTE MAXIMUM RATINGS (1)
1 €2 t .
oo conenems (T4 = 2% C unless otherwise noted)
bpp DC Current Gain ()
ic= 10mA Vep =W 30 69
C CE b
I = 100mA Veg = 1V 60 | 90 [ 190 Voltages and Current
[c = S0dmA Vep = WV 30 59 -
- VvEE sy w0 | 5o Collector to Emitter (4) VcEo L0V
VpE gac| Base Sauration Voltage (5) Collector to Emitter VCES Qv
lc = 1%m4 B 2 Ioma 08 078 oy Emicter to Base VERO 6V
= m. = Om . .
15 —1A [g =0.1A 2l | v DC Collector Current IC 1A
VYCE sat IC::Ileclz)sar S:lura:ion Vollaglk‘ (5) omA o v Temperatures
= 100m, g = Om . .
I¢ = 0mA Iy = 0mA 0.3 (00| V Storage Temperature Torg- 5% C0200°C
= =0.1- LGS 9% A4 . .
1 Ié“ 1A . ig =014 0.6% | 09 Operating Junction Temperature GI'J 200°C
ecror Reverse Current .
CBo Vep = OV g =0 01 U7 | pa Lead Temperature (Soldering,
Nig =@V [g=0  K»C 0 | 120 | pa 10 sec.) Ty, 2600 C
BY Collector to Emitcer Breekdown Volrage
ES R
1 ¢ Ic = DuA Vep * 0 0 B Power (2-3)
i BVEpo IEmim[:B lo.‘Base !!r:ahbw}n V:Ia.xgc . v Dissipation at 29 C Case
g = 104 <
1.Vcro | Gollectar o Fmicter Sustatning Voltage _ Temperature . Pp 3.5%
(4and 9 Dissipation at 2% C Ambient
Ic = (Om4 ip 0 4 v Temperature Pp 0.8W
heo High Freq. Current Gain
Ic=0ma Ve = 10V § — 199MIl 29| 4
CTE Emiter Transition Capacitance
: fe=0 VER=9.5V 40 ss pF
Cobo Base- Collector ( gpacitance PHYSICAL DlME:‘SlONS
- ; in ccordance wi
g=0 Yono 10¥ 48| 12 | PF JEDEC T0-39 outline
ton Turn On Time
I = 00mA 151 = SmA 15 35 ns
taff Tum Off Time .
’ Ic = 00mA I, = OmA I, = Oma 4 60 | ns i'-wﬂ el R
( I i
~| - LI >
~ © 8 .
w| @ o
| 5
3
, O————— ) ieaon2 o>
! 66 ' BASE | \\\N«
3 LEADS - LEAD N 1 7 >
94 pia 3 EMITTER L’
0 Ay,
(NOTF'S:_ ) cricing vl o < ceabilicy indivi NOTES All dimansions in mm.
1) These ratings are limiting values above which the scrviceability of any individual Collector Internally connected 10 case.
semiconductor device may be impaired.
() These are steady stare limits, The factory should be consulted on applications
involving pulsed or low duty cycle operations,
(3) These ratings give a maximum junction temperacure of 200°C and junction - to - case
thermal resistance of 50°C/ W (derating factor of 20 mW.”>C); junction-to - ambien:
thermal resistance of 2192 C /W (deracing factor of 4.56 mW/> Q).
(1) These ratings refer to 2 high- current point where collector - - emitter voltage i:.
lowest. For more information send for SGS - ARS.
(%) Measured under pulse condirions: pulsc lenpth = 300 psec: dwy cycle = 1%,

DCTOBER 1970
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BSV 82
SILICON PLANAR PNP

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER
The BSV 82 is a silicon planar epitaxial PNP transistor in a Jedec TO-39 metal case.
It is designed for a wide variety of applications, this device features minimum
V(gr)ceo ©f 80 V, current gain specified from 100 pA to 500 mA and low saturation
voltage for currents up to 1 A. It is particularly useful as complementary driver, in
output stage applications and as medium speed switch, where high voltage and high
current are required.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (l; = 0) -80 V
Vero Collector-emitter voltage (lg = 0) -80 V
Vero Emitter-base voltage (l. = 0) -5 Vv
Ie Collector current -2 A
lepm Collector peak current -3 A
P Total power dissipation at T, =25°C 1 W
at T.=25°C 10 W

T, Storage temperature -65+200 ©°C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Coliector connected to case

3/71
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BSV 82

THERMAL DATA

Rkh |-c

Rth j—a

Thermal resistance junction-case
Thermal resistance junction-ambient

17.5
175

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T. = 25 °C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0} Veg = =50V -100 | nA
Vg =-50V T = 150°C -100 | pA
Vero Collector-base
voltage (I = 0) lc =-10mA -80 \Y
Veeo Coliector-emitter
voltage (I; = 0) lc =-10mA ~80 \4
Veso Emitter-base
voltage (IC =0) IE = -10 nA -5 Vv
Vg sary Collector-emitter
saturation voltage ic = -500mA -05( V
lg = -50mA
IC = -1A -1 \Yj
lg = -100 mA
Ve saty Base-emitter
saturation voltage lc = _-500 mA -1V
lg = -50mA
hee DC current gain fc =-0.1mA Vg =-05V| 25 —
le =-50mA Vg =-1V 45 —
lc =-50mA Vg =-05V| 40 —
lc =-180mAV, =-1V | 40 —
lc =-150mAV, =-05V| 30 —
lc =-500mAV,=-1V | 15 —
e =-500mAV, = -05V| 10 —
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BSV 82

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test Conditions Min. Typ. Max. | Unit
hee Small signal
current gain lc =-80mA Ve, =-20V (100 —
f = 100 MHz
Co Output capacitance le =0 Vg = -10V 35| pF
tn" Turn-on-time lc = -500mA 50 ns
lg; =50 mA
Ve () =16V
to” Turn-off-time lc = -500mA 250 400 | ns
gy = -lg, = =50 mA
* See switching circuit for exact values of lc. 1g; and g,
TEST CIRCUIT
Switching times (1 andt ) test circuir -Vpg=6.5V ~Vee =27V
820 470 O.1PF
N Vo
+5.3V
Vi 310
0 O - C TUT
Rq=50Q
tr—ty<10ns
p-w. = 1ps 120Q -/
d=0.01

—— $-0095
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SILICON PLANAR NPN PN

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER AMPLIFIER
The BSV 84 is a silicon planar epitaxial NPN transistor in a Jedec TO-39 metal case.
It is designed for a wide variety of applications. This device features minimum
Vigr)ceo ©f 70 V, current gain specified from 100 nA to 500 mA and low saturation
voltage for currents up to 500 mA. It is particularly useful as complementary driver,
in output stage applications and as medium speed switch, where high voitage and
high current are required.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) 120V
Veeo Coliector-emitter voltage (l; = 0) 70 VvV
Veso Emitter-base voltage (I = 0) 7V
Ic Collector current 2 A
Piot Total power dissipation at T, =25°C 1 W
at T.=25°C 10 W

T, Storage temperature -65+200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

3/71
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BSV 84

THERMAL DATA

R
R

th j-c

th j-a

Thermal resistance junction-case
Thermal resistance junction-ambient

max 17.5
max 175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

[a]

Parameter Test Conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = 80V 30| nA
Veg = 80V T. =150°C 30| uA
lces Collector cutoff
current (Vge = 0) Vg = 80V 60| nA
leso Emitter cutoff
current (I = 0) Vegg =5V 100( nA
Veso Collector-base
voltage (I = 0) le =01mA 120 \
Vero Collector-emitter
voltage (I; = 0) lc =150mA 70 v
Veso Emitter-base
voltage (I = 0) le =01mA 7 Vv
Ve saty Collector-emitter
saturation voltage lc =150mA Iy = 15mA 035 V
lc =500mAl; =50mA 1V
Vge (sar)  Base-emitter
saturation voltage Il =150mA I = 15mA 1.1V
lc =500mA I =50mA 15| V
hee DC current gain lc =01tmA V=1V 15 —
e =01mA V=05V | 15 —
lc =5mA V=1V 30 —
lc =5mA V=05V |25 —
lc =50mA V=1V 50 —
lc =50mA V=05V [ 35 —
lc =150mA Vi =1V 40 —
lc =150mA V=05V [ 25 —
lc =500mA V=10V 25 —
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BSV 84

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. |Unit
h. Smaill signal
current gain lc =50mA V=1V 3 —
f =20MHz
Con Output capacitance lge =0 Veg = 10V 25| pF
ton Turn-on-time lc =150mA [, =75mA 250 | ns
Ve (o) = -3V
top Turn-off-time le =150 mA 700 | ns
lgy = -lg, = 7.5mA
TEST CIRCUIT
Switching times (t  andt ) test circuit -Vgg=6V +VCC= 20V
1kQ2 13002 0.1)uF
V
+15V °
Vi - 1kQ
0 O —T ] (. TUT
Rg=500
t,-ty=<10ns
D.W. o 1_;15 500 * W/
d=<0.01

— 5-0096

* high speed diode
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diffused sili
NPN Glanar transistor BSV 89

The BSV 89 is an NPN planar epitaxial transistor de-
signed specifically for high - speed saturated switching
ELECTRICAL CHARACTERISTICS applications.
(Tp = 25°C unless otherwise noted)
Charactesistic and ABSOLUTE MAXIMUM RATINGS (1)
Symbol test conditions Min. | Typ. | Max. | Unit (TA = 25°C unless otherwise noted)
hFgE DC Current Gain (5} Voltages
Ic = 10mA VeE 35 | 55
I = 10 mA e 40 | 60 Collector to Emitter (4) VCEO 10V
:C : -'1380'“:/\ zcE gg 452 Collector to Emitter (RBE < 100) (4) VCER 15V
v BC Sabteation Volta (5\CE Collector to Emitter VCES 25V
BE sat ase Sabiration Voltage 3
ic = 10 mA lg=1mA |07 |077|085| v Emitter to Base VEBO 5V
Ic=30mA Ig =3mA 0.88| 115 V
= 100 mA Ig = 10 mA 097| 16| V Temperatures
VCE aat Collector Saturation Voltage (5)
Ic = 10mA lg=1mA 014|020 V Storage Temperature TgG-55°C to 200°C
jc= e lp=dm Sy Junction Temperature Ty 200°C
c = 100 mA ig=10mA 0.30 | 0.80| V Lead Temperature
ICES Collector Reverse Current A
VCE = 15 Vgg = 0 5 | 200 na (Soldering 10 sec.) Ty, 260°C
ICES (125°C) | Collector Reverae Current
VeE = 15V Vgg =0 2 | 70| pA Power (2-3)
BV(ES Callector to Emitler Breakdown Voltage
Ic =10 4a Vg =0 % v Dissipation at 25°C
BVERO Emitter to Base Breakdown Voltage
g = 10 A lo=0 5 v Case Temperature Pp 1w
LVcER Colleclor to Emitter Sustaining Voltage Dissipati(m at 25°C
(4 and 5) “
e 2 10mA Reg =100 | 15 v Ambient Temperature Pp 0.36W
LVCEO Collector lo Emilier Sustaining Voltage
(4 end 5}
Ic = 10mA Ig=0 10 v
hfe High Freq. Current Gain (=100 MHz)
Ic = 10mA Veg = 10V 4| 8
Cre Emitter Transition Capacitance PHYSICAL DIMENSIONS
=0 Vgg = 0.5V 37 | 8 |oF Similar to Jecec TO-18
Cobo Baae Collector Capacitance
=0 Vcp = 5V 2 | 4 [oF
7 Charge Storage Time Constant 12,7 Man. 0.8
: Ic ~1g) ~Igg ™~ 10 mA 13 | ns SoLLECTOR
ton Tum On Time 284
c~10mA Ig; ~3mA 12 | ne L e I 1.2-0.7
[ Tum Off Time =] ks
Ic ~ 10 mA Ig; ~ 3 mA 18 | ns == B g
lgg ~ 1.5 mA Xz—n \
Tl e
evw om0 l_ ‘“{
NOTES: ot All dimensions ase 1 mm
{1) Thease ralings are limiling values above which the aerviceability of any
individua! semiconductor device may be impaired.
(2) Theae are steady atate limits. The factory should be consulted on applications
involving pulaed or low duly cycle operalions.
(3) These ratings give & maximum junction temperature of 200°C and junction - to -
cage lhermal resistance of 175°C/W (derating lactor of 5.7m¥/°C); junction -
to - ambient thermal resialence of 480°C/W (dersting factor of 2.1mW/°C.)
(4) These ratings vefer to a high - currenl point where collecmr - to - emitler
voltage is lowest. For more information send for SGS -
(5} Measured under pulge conditions: pulae length = 300 ;mec duly cycle = 1%
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diffused sili
INPN planar transistor BSV 90

High speed saturated
switch

The BSV 90 is an NPN silicon planar epitaxial transi-
stor designed specifically for high - speed saturated
ELECTRICAL CHARACTERISTICS switching applications.
(Tp = 25°C unless otherwise noted)

Characteristic and ABSOLUTE MAXIMUM RATINGS (1)
Symbol tont sonditions Min. | Typ. | Max. | Unit (T, =25°C unless otherwise noted)
hpg DC Current Gain (5) Voltages
I[c=1 mA Veg = 1V 70 A
Ic=10 mA VGE = IV 40 [ 80 | 120 Collector to Emitter (4) VCEO 135V
Ic=30 mA VCE =1V 35 | 15 Collector to Emitter VCES 30V
Ic = 100 mA Veg = v 2 | 58 Emitter to Base VEBO 5V
VBE sat Base Saturation Voltage (5}
Ic =10 mA Ig=1 mA 070|077 (085 V
Ic =30 mA Ig=3 mA 086 [ 1 v Temperatures
Ic =100 mA Ig =10 mA 097 | 16 | V S "
Vegeat | Collector Saturation Voltage (6) Storage Temperature TsTG-55°C to 2000 C
Ic =10 mA Ig=1 mA 014 |02 [ v Junction Temperature Ty 200°C
Ic=30 mA Ig=3 mA 017 |025| V Lead Tempera
IC = 100 mA Ig =10 mA 03 |05 | V perature o
(Soldering 10 sec.) Ty, 260°C
Ices Collector Reverae Current
Veg =20V VEg =0 5 | 200 | nA
IcES (125°C)| Collector Reverse Current Power (2 -
VCE = 20V VEB = 0 5 70 | pA ( 3
BVCES Collector to Emitter Breakdown Voltage Dissipation at 25°C
Ic =104 VeB =0 0 M Case Temperature Pp 1w
BVERO Emitter to Base Breakdown Voltage L. .
g = 10 A Ig=0 5 v Dissipation at 25°C
LVcEO Collector to Emittor Sustnining Voltage Ambient Temperature Pp 0.36W
(4 and 5)
Ic=10mA Ig=0 13.6 v
he High Freq. Current Gain (=100 MHz)
Ic = 10mA VCE = 1V 1|8
Cre Emitter Transition Capacitance
Ic=0 VEp = 0.5V 31 6 | pF
Cono Base - Collector Capacitance PHYSICAL DIMENSIONS
Ig =0 Vep =5V 2 4 | pF Similar to Jedec TO-18
Ty Charge Storage Time Constant
Ic ~1g1 ~ gz ~ 10 mA 13 | ns
ton Turn On Time 12,7 Mun 0.8
T~ 1omA Ig] ~3mA 12 | ns COLLECTOR
toff Turn Off Timo
Ig~ 10mA Ip; ~ 3 mA 18 ns
1g2 ~ 1.5 mA ] —‘I”
o "
4,5
3
Py IRPREXERE; I_
a5
NOTES: Note Al dimenaions are in mm.
(1) Theso ratinge are limiling values above which the sorviceability of any indi-
vidual semiconductor deviee muy be impaired.
(2) 'Theec arc ateady atale limits. Tho factory should be consulted on applications
involving pulsed or low duty cyele operations.
{3 These ratings give a meximuin junclion lemperaturo of 200°C and junction-o-
cane thermal reristanco of 175°C/W (derating factor of 5.7 mW/°C); junction-
Lo - amhiont resininnce of 486°C/W (derating factor of 2.1 mW/°C).
(4) These ratings roferio a high-current point where collector -to- emilter voltugo
is lowest. For more information send for SGS AR 5.
(5) Mcaaured under pulae conditions: pulse length = 300 maec; duly cycle = 1%.
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diffused sili
INPN  phanar transistor BSV 91

High speed saturated
switch

The BSV 91 is an NPN planar epitaxial transistor de-
signed specifically for high - speed saturated switching
ELECTRICAL CHARACTERISTICS applications.
(25°C free air temperature unless otherwise noted)

Characteristic and ABSOLUTE MAXIMUM RATINGS (1)
istic a ) . B
Symhol o onditions. Min. | Typ. | Max. | Unit (T4 = 25°C unless otherwise noted)
hpR lr)c Current Gain (5) Voltages
c =10 mA Veg =1V 40 | 60 | 270 .
I¢ =50 mA VCE = 1V 55 Collector Emitter (4) Veogog 1BV
Ic = 100 mA Vg = 1V % | 0 Collector to Emitter VCEs 40V
I =30 mA Veg =1V B |8 Emitter to Base Vggo 5V
VEE, sat Base Saturation Voltage (5)
Ic =10 mA Ig=1 mA 0.77]| 085 | v
Ic = 100 mA Ig = 10 mA 0o7| 16 | Vv Temperatures
VCE sat Collector Saturation Voltage (5) ° o
1e=10 mh =1 ma 015|025 | v Storage Temperature TgTG-55°C to 200°C
I¢ = 100 mA ig = 10mA 035| 1 | v Junction Temperature TJ 200°C
ICES Collector Reverse Current Lead Temperature
VCE = 20V VEB =0 5 | 200 | nA (Soldering 10 sec.) T, 260°C
ICES (125°C) | Collector Reverse Current
VCE = 20V VEB = 0 2 | 70 | uA
BVCES Collector to Emitter Breakdown Voltage Power (2 - 3)
Ic =10 uA VEB =0 40 v .. .
BV : e » Base Breakd ?/Bm, Dissipation at 25°C
¥.BO “mitter o Basa Breakdown Voltage
IE = 10 A Ic =0 5 v Case Temperature Pp 1w
LVCEO golle‘;:Lso; to Emitter Sustaining Voltage DiSSipﬂtiOn at 25°C
an .
ic - 10mA ig=0 15 v Ambient Temperature Pp 0.36 W
hie High Freq. Current Gain (= 100 Mil2)
1o = 10mA Ve = 10V 4] 6
CrR Emitter Transition Capacitance
Ic=0 Vg = 0.5V 4 oF
Coho Raac - Collector Capacitance
Ig=0 Vep = 5V 2 | 4 |pF
Tg Charge Storage Time Conatant PHYSICAL DIMENSIONS
I ~Ip1 ~ lgg ~ 10 mA 13 | ns Simitar 10 Jecec Tt 18
ton Turmn On Time
1¢ ~ 10 mA Igy ~ 3 mA 12 | ns
Lofr ‘Tumn O Time 08
Ic~ 10 mA Ig; 3 mA 18 ns /M
Igy ~ 1.5 mA
= 4.2 5.5
=
q\:_
Foms "'—‘:l
Jomoon P 3
NOTES: Mot AN dimees o am m mm
(1) There ratinga are Jimi valuea above which lhe serviceability of any indi-
vidual aemiconductor device may be impaired.
(2) These are aleady state limits. The factory ghould be consulted on spplications
involving pulacd or low duly cycle operationa.
(3) These ratinga give a maximum junction temperature of 200°C and junction - to
- case therms) resiatance of 175°C/W (deraling factor of 5.7 mW/°(): junction
- to - smbient thermal resialance of 486°C/W (derating factor of 2.1 mW. C).
(4) Theae ratings refer to a high - current point where collector - to - emitter
voltage ig lowest. For more information send for 8GS - AR 5.
(5) Measured under pulse conditiona: pulae length = 300 uaec:’ duty cycle = 1%.
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NPN

diffused silicon
planar transistor

BSV 92

ELECTRICAL CHARACTERISTICS

High speed saturated

switch

The BSV 92 in an NPN planar epitaxial transistor desi-

[¢}]
2)
@

“4)
)

(T = 25°C unless otherwise noted)
Characteristic and . "

Symboi Lest conditions Min. | Typ. |Max. | Unit
hrE NC CurrentGain (5)

Ic=1 mA VcE 85

Ic =10 mA VCE =035V | 55 | 80

I =10 mA VOE 70 | 95 | 120

IC = 100 mA VCE 25 | 60
hFE (-55°C) | DC Current Gain (5)

Ic = 10 mA VCE =035V | 20
VBE sat Base Saturation Voltage ()

Ic=10 mA Ip=1 mA 07 (077085 | V

I¢ = 100 mA g =10 mA 1|15 Vv
VCE sat Collector Saturation Valtage {(5)

Ic =10 mA Qo201 Vv

Ic =100 mA 030|050 | Vv

Ic=1 mA 0.16 v
Ices Collector Reverse Current

VcE = 20V VEB =0 5 | 200 | nA
ICES (150°C) | Collector Reverse Current

VCE = 20V VEg =0 5 |70 | nA
BVCES Collector Lo Emilter Breakdown Voltage

Ic=10pA Ve =0 40 v
BVEBO Emitter to Base Brcakdown Voltage

IE =10 A ic=0 5 v
LVCEQ Collector to Emiller Suslaining Voltage

{4 and 5)

Ic=10mA Ig=0 15 v
hre High Freq. Current Gain (f = 100 MHz)

Ic =10 mA VCE = 1QV 5 |85
CTtE Emitter Transition Capacitance

Ic=0 VgR = 0.5V 4 pF
Cobo Base - Collector Capacitance

Ig=0 VCB =5V 2 q pF
Ta Charge Storage Time Constant

Ic ~ 11 ~Igz ~ 10 mA 13 ne
ton Tum On Time

Ic ~ 10 mA Ig1 ~3mA 12 ns
tofr Turn Off Time

Ic~10mA IB1~3 mA 18 ns

Ig2 ~ 1.5 mA

VCE sat
(125°C) Ic =10mA Ig =1 mA 03 | v
VBE sal
(-8510125°C) | IC = 10 mA Ig =1 mA 0,55 105| v
hFE Ig = 30 mA Veg =1V 50 | 75
NOTFS:

These ratings aro limiling values above which the serviceabilily of any indi-
vidual semiconduclor device may be impaired.

Those are ateady state limita. The factory should be conaulted on applications
involving pulsed or low duty cycle operations.

‘Thene ratings give a maximum junction lemperature of 200°C and junclion - to
- case thermal reaistance of 175°C/W (derating faclor of 5.7 mW/°C); junction
- Lo - ambienl thermsl resistance of 486°C/W (derating factor of 2.1 mW/°C).
These ratinga-refer 1o a high - current point where collector - to - emitler vol-
tage is lowesl. For more information send for SGS - AR 5.

Measured under pulse conditions: pulse length = 300 usec; duty cycle = 1%.

gned specifically for high speed saturated switching
applications.

ABSOLUTE MAXIMUM RATINGS (1)
(TA = 25°C unless otherwise noted)

Voltages

Collector to Emitter (4)
Collector to Emitter
Emitter to Base

Temperatures

Veeo 16V
VCES 40V
VEBo 65V

Storage Temperature

Junction Temperature

Lead Temperature
(Soldering 10 sec.)

Power (2-3)

T, -55°C to 200°C
STG Ty 200°C

Ty, 260°C

Dissipation at 25°C
Case Temperature

Dissipation at 25°C
Ambient Temperature

Pp 1w

Pp 0.36 W

12,7 Min 0,8

PHYSICAL DIMENSIONS
Similer 1o Jedec TO-18

S

Tloass
$0,49-0.40

53 43

Nole  All aimenyans are in mm,

COLLECTOR
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NPN

diffused silicon
planar transistor

BSV 95

High-voltage,

high-current switch

The BSV95 is an NPN silicon planar epitaxial transistor

suitable for high voltage, high current switching applica-

tions. The V of SOV, V of 0.95V at
CEO (sust) > sat

1A together with an high speed at iglg;}l<cur)rent, make the

BSV95 ideal for use in fast high current memory applica-

tions.

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

ABSOLUTE MAXIMUM RATINGS (1)

Characteristic and (T4 = 25°C unless otherwise noted)
Symbot L. Min. | Twp. | Max. | Unit
test conditons .
n
b DC Carrent Gain (9 Voltages and Current
Ic = 10mA Vegp = 1V 20 < Collector toEmitter (4) VCEO 0V
I = 100mA Vg = IV 40 87| 1% Coll Fmi v 80V
I¢ = 10mA VE oy 0 | 65 ector to Emitter CES
I¢ = o0ma Veg - 17 0| 7 Emitter to Base VERD 6V
= 800mA Voo 2L s 40
¢ ! CE™“ DC Collector Currenr Ic 1A
VBE sac | Base Sawration Voltage (%)
Ic = 30mA Ig = ¥ma oo | v
C B Temperatures
I¢ = 00mA Ig = Oma 0.8 oo P
IC = 1A I =0.14 S8 IS Y Storage Temperature T 5% Cto 200C
VCE sat | Collector Sawration Voliage (%) Operating Junction Temperature Ql'] 2000 C
lc_ PomA I 7 Xma g o.® N l.ead Temperature (Soldering,
C / B = I L3 | .
I < 1A Tp - 018 06 | 0.98| v 10 sec.) T 200°C
t Collecior Reverse Currera
CBO
\ep = 6OV Ip=0 o] 17| e Power (2-3)
\(Illi OV Ig 0 lord 000 nh Dissipation at 2% C Case
BY, Collectar (0 Fmitcer Breakdown " altige
CES a
L~ 10 pA P . v Temperature Pp 3.5W
¢ BB cainart % C Ambie
BVERo Emitter to Base Breakdown Voliape D1551pauon at 2% C Lent
g =1 pA i -0 6 v Temperature Pp 0.8W
LVegn | Collector ro Emitter Sustarning Volage
(4 and
I¢ ~ 1mA Iy 0 52 v
I High Freq. Cu ent Gain
f
e - oma vy 1071 wow | 25 | PHYSICAL DIMENSIONS
Crg | Eminer Tran auon Capacitance JEmgy o win
1c=0 eyt 0,57 40| 55| rF
Cobo Base - Collector Capacitance
1E=0 Veg= 10V 48| 10| pE
. 7 MIN 1 MAX LEADN 3
fon Turn On Time i
I¢ = S00mA Ig] = OmA Is 35| s 1 [ [EOLLECTOR
1913 Tum Off Time X
Ic = 00mA Ig) ~ OmA [g, = 0mA 40| 60| s j
= |
)
sceans | LEAD K 1; .
049 6 EMITTER ,
S50 o L/ -
NOTES:
(1) These ratin, - are limiting values above which the servic.ability of any individial NOTES All dimansions i ase
. £ Y ¥ Collector internally conn: 1ed 10 c:
semiconductor device may be impaired.
(2) These are steady state limits, The (aciory should be consulted on applications

involving pulsed or law duty cycie operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case
themal resistance of “0°C/W (derating factor of 20mW,  Q); junction- to- ambient
thermal resistance of 219° C/ W (derating factor of 4.56mW/° Q).

{4) These ratings refer to a high- current point where collector- to- emitter voliage is
lowest. For more information send for SGS - ARS.

(5) Measured under pulse conditions: pulse length = 300 psec; duty cycle = 19
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SEPTEMBER 1965

BSX12
HIGH-SPEED, HIGH-CURRENT SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The BSX 12 is a'silicon PLANAR epiraxial wanaistor with very bigh PHYSICAL DIUENSIONS
speed awitching capability at bigh cuments. A maximum Ve (sat) of 0.7 V at one ampere and -
minimum £1 of 450 Mc/s qualify it especially for use as a thin film memory driver. ..unu—ﬁ e
"w
B
ABSOLUTE MAXIMUM RATINGS (Note 1) ‘l‘ —1| I—_ r:;
2] T 1 oy
Maximum Temperaturea T 1
+ 200°C 31608
Storage Temperature £$5C w0 i s wom
Operating Junction Temperature 200°C Maximum w !
Lead Temperatute (Soldering, 60 sec. time limit) 300°C Maximum
Moximum Power Disslpations i | o
Total Disaipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Vates ?‘-r ]
at 2°C Ambient Température (Notes 2 and 3) 0.6 Wate =1 - N
s
Moximum Voltages ond Current L
Vcpo  Collector to Base Voltage 25 Voles &
VcEo  Collector to Emitter Voltage (Note 4) 12 Volrs . o
VEBO Emitter to Base Voltage 4.0 Volts :,r: i
1.0 Am;
ic Collector Current P ot A8 G n .
. Lsed 3 intamally connectad to case
ELECTRICAL CHARACTERISTICS (25°C free alr tempernture unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP., MAX. UNITS TEST CONDITIONS
bEE DC Pulse Current Gain (Note 5) 20 4 Ic= 10mA VCE 0.5V
bpg DC Pulse Current Gain (Note 5) 30 Ic= 100 mA VCE =05V
hpg DC Pulse Current Gain (Note 5) 30 60 120 Ic = 300mA VCE =0.5V
VpBE {aa0) Base Saturation Voltage 0.68 0.78 v Ic= 10mA Ip =10 mA
Vg tead Base Saruration Voltage (Note 5) 084 L1 v Ic = 100mA Ig = 10 mA
Vg (980 Base Saruration Voltage (Note 5) 10 13 v Ic = 300 mA Ig = 30 mA
VgE (a0 Base Saturation Voltage (Note 5) 0.9 1.36 2.1 A\ Ic = 1000 mA Ig =100 mA
VcE (sad Collector Saturation Voltage 0.17  0.25 v [c= 10mA ip =1.0 mA
VcE (sa0 Collector Satueation Voltage (Note 5) 0.18  0.23 v Ic= 100mA Igp = 10m4
VcE (380 Collector Sacuration Voltage (Note 5} 0.24 0.33 v Ie = 300 mA Ip = 0 mA
VcE (a8t Collector Saturarion Voltage (Notes5& 7) 0.51 0.7 v Ic = 1000 mA 1g =100 mA
VcE (2a0)(B5°C)  Collector Saturation Voltage (Note 5) 0.25 0.5 v Ic= 300mA Ig = 30 mA
Ices Collector Reverse Current L5 100 uA VeE= 15V Vgp =0
BVcpo Collector to Base Breakdown Voltage 25 v Ic = 500 uA Ig=0
BVEgo Emitter to Base Breakdown Voleage 4.0 v (= 100 pA Ic=0
v . .

'CEO (sust) Oalle?:;:slim:::r’)&nmmg Voleage 12 v Ie=a 30mA Ig=0
bge High Frequency Current Gain (f=100 Mc/a) 4.5 6.5 Ic = 100 maA VCE =30V
bge High Frequency Current Gein(f=100Mc/a) 2.0 Ic= 300 mA Ve =0
Cob Ourput Capacitance 25 pF Vep= 0 Ig =0
Cob Ourput Capacitance 6.2 15 PF Ig=10 Vcp =50V
CrE Emitzer Transition Capacitance 14.8 25 pF Ic=0 Vgp =0.5 V
A Charge Storage Time (Note 6) 1315 asec Ic = 100 mA,lp) =100mA, Igy=-100mA
fon Tum On Time (Note 6) 115 nsec Ic = 1000 mA Ig1= 100mA
Tof Tum Off Tlme (Note6) 15 25 asec Ic = 1000 mA,Ig; =100mA, Ig,=-100mA
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Silicon Planar Transistor BSX12

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BSX12

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor

BSX12

OELAY TIME VERSUS TURN ON
BASE CURRENT ANO REVERSE
BASE EMITTER VOLTAGE

r I:-WM

§ w7/

. 1
Avavi
&l
A

- DASL-LMIFTTR VOUTACL

N

Vi
N

x ]
lo, - TURM ON BASC CURRLHI A

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENTS

: e S

: M/W/ o
‘cc

-:"aw T 0 £ Tan

te © COLLICTOR CLURRCAT - mA

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (.}

N .
s L VALY ¥ —7
Y T "
w
2 20 V3 by
ot 71
2 10 Y ’&"
s 4 8,
5 VY,
Y oos
Ei 7 1V, s
3 X, 7
a2 N
B T, =25C
o.!
10 100 200 500 1000

15~ COLLECTOR CURRENT - A

SWITCHING TIMES - nsec

TYPICAL

- mtee

SWIICHING TIME

ELECTRICAL CHARACTERISTICS

SWITCHING TIMES VERSUS
COLLECTOR CURRENT

— T
PRI
Ve - 12y E

) ) 30 oo

e COLLICTOR CWERLNI A

SWITCHING TIMES VERSUS
AMBIENT TEMPERATURE
ig =300mA
Ia1=igz =30mA
Vegiav L~

50 ) 30 100
Ta - AMBIERT TEMPERATURE - °C

IMPROVING
FAN-OUT CAPABILITY

WOGIE [LMNs

BEX1Z uisd 10 Coovar| Bltae slement IPa PODH
FAN-OUT trom 1y bo 70

CHARGE STORAGE
TIME TEST CIRCUIT

TURN ON AND TURN OFF
TEST CIRCUIT

Rise hime ¢ L0nse
Inout 2 % 000

I ¥ ORA, 1y, ¥ DA, 1y - -l

HIGN SPEED
1 AMPERE PULSE SOURCE

TSt CrReutt

ouTPuT
»h

IHPUT CLRRINT
~200 mA

T~

1T - ey

NOTES:

{1) These ratings are limiting values sbove which the

idual i 4

biliey of aay indi

device may be impaired.

{2) These are steady state limits. The facrory should be consulted on applications involving pulsed or low duty cycle operations.
(3) These ratinga give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58,3 C/Watz (derating

thermal

factor of 17.2 mW/°C); juntti bi

of 291.6°C/Watt (derating factor of 3.43 wW/°C).

(4) This rating refers to a high-current point where collector-to~emitter voltage is lowest.For more information send for SGS-AR 5.

(5) Pulse Conditiona: length = 300 usec; duty cycle = 1%.

(6) See switching circuit for exact values of I¢, 1g1, Iga.
(7) This limit applies for a measurement made 6.35 m m from the botrom of the case.

222




AUGUST 1965

BSX26
HIGH-SPEED SATURATED SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION- The BSX 26 is an NPN silicon PLANAR epitaxial transistor designed

for memory applications up to 500 milliamperes. It features the unique combination of 350 Mc/s fy PHV?JGLLMDJE.E&S‘LONS
minimum wicth a guaranteed 300 milliampere collector saturation voltage of 0.5 volt. EDEC 1018 outina
ABSOLUTE MAXIMUM RATINGS (Note 1) 55-51
19-44
Maoximum Temperatures
Storage Temperature -65°C to + 200°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum
Moximum Power Disslpation
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt
Moaximum Valtages
VeBo Collector to Base Voltage 40 Volts
Vcgs  Collector to Emitter Voltage 40 Volts Notas: A dimansions in mm.
A Cobactor nternslly connected 10 casa.
Vego  Collector to Emitter Voltage 15 Volts Leads are god-lated Konr.
VEBO Emitter to Base Voltage 4.0 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hEE DC Pulse Current Gain (Note 4) 30 60 120 Ic= 30mA Veg = 0.4V
bEE DC Pulse Current Gain (Note 4) 3555 Ic = 100 mA VCE = 0.5V
bgg DC Pulse Current Gain (Note 4) 15 ic =300 mA Veg =10V
Vg (san) Base Sawuration Voltage 0.75 0.82 0.95 v Ic= Pma Ip = 3.0 mA
Vg (sa0 Base Saturation Voltage 0.97 1.2 v I = 100 mA Ig = 10 mA
Vg (sat) Base Saturation Voliage 1.3 1.7 v Ic =300 mA Ig= 30mA
Vg (san) Collecror Saturation Volrage 0.16 0.18 v Ic= 30mA Ig = 3.0 mA
Ve (sat) Collector Saturation Voltage 0.18 0.28 v Ic =100 mA Ig = 10 mA
VcE (sar) Collector Saturation Voltage 0.39 0.5 v lC = 300 mA Ig = 30 mA
Veg (sa0 Collector Saturation Voltage ( +85°C) 0.18 0.3 v ic= 30mA I = 3.0 mA
Icgs Collector Reverse Current 0.04 0.5 nA Vcg= 20V Vgg =0
{cEs (850 Collecror Reverse Current 0.5 15 pA Veg= 20V Vg =0
BVcpo Collector to Base Breakdown Voltage 40 v Ic=100pA Ig=0
BVcEs Collector to Emitter Breakdown Voltage 40 v Ic =100 pA Vgp =0
BVggo Emitter to Base Breakdown Voltage 4.0 v Ig = 100 uA Ic=0
VeEgp ( sust)  Collector to Emitter Sustaining Voltage 15 v Ic= 10mA Ig =0
(Notes 4 and 5) (pulsed)
hee High Frequency Current Gain (f= 100 Mc/s) 3555 Ic= 30mA Veg= 10V
Cob Ourput Capacitance 3.3 5.0 pF Ig=10 Vep =50V
Crg Emitter Transition Capacitance 6.5 8.0 pF Ie= 0 VEgp = 0.5V
Tg Charge Storage Time Constant (Note 6) 8.0 18 nsec Ic =1g;=10mA  Ig, =-10mA
ton Tum On Time (Note 6) 9.0 15 nsec Ic = 300 mA Ig; = 30 mA
toff Tum OFf Time(Note 6) s 25 nsec  Ic =300 mA Ig; = ¥ mA
Igy =-30mA
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Silicon Planar Transistor BSX26

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BSX26

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BSX26
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperarure of 200°C and junction-to-case thermal resistance of 14G°C/watt (derating
factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C),

(4) Pulse Conditions: length = 300usec; duty cycle = 1%.

(5) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for SGS

Publication AR 5.
(6) Sece switching circuits for exact values of I, Igy, and Igy.
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SEPTEMBER 1965

BSX27
HIGH-SPEED SATURATED SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION- The BSX 27 is an NPN silicon PLANAR epitaxinl teansistot designed
specifically for high- speed satutated switching applications in the 50-100 Mc/s tange at power PHYSICAl DIMENSIONS

levets from 100 microwatts to 300 milliwates. This device is suitable for most small-signal, RF, nce wit
L. . JEDEC 1018 mnm
and digital type circuits.
ABSOLUTE MAXIMUM RATINGS (Note 1} T
Maximum Temperatures " -
Stotage Temperature -65°C to + 200°C
Operating Junction Temperatute 200°C Maximum
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum

Maximum Paower Dissipation

Total Dissipation at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Wate

Moximum Yaltages

Vepo  Collector to Base Voltage 15 Voles

VCES Collector to Emicter Voliage 11 Voles

Vcgo  Collecwr to Emicter Voleage (Note 4) 6.0 Voles Holes: AN dimensions in mm.

VEBO Emitter to Base Voltage 4.0 Voles r‘:ﬂ:l"m;m:uﬁ:d 10 case.

ELECTRICAL CHARACTERISTICS (25°C free air temperarure unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
bhpg DC Current Gaia 15 Ic = 1.0 mA Vecg = 04V
hgg DC Pulse Current Gain (Note 5) 25 80 125 Ic= 10mA Vcg= 0.4V
hrg DC Pulse Current Gain (Note 5) 15 G0 Ic= 30 mA Ve = 04V
VBE (sat) Base Saturation Voltage 0.68 0,74 0.85 v Ic = 1.0mA Ig = 0.1 mA
VpE (sat) Base Saturation Voltage 0.75 0.84 0.95 v Ic = 10wA Ig= 1.0mA
Vpg (sat) Base Saturation Voltage 0.93 1.3 v Ic = 30 mA 15 = 3.0mA
VcE (sad Collector Saturation Volrage 0.18 0.25 v Ic = 1.0 mA Ig = 0.1m4A
Vg (sad Collector Sawration Voltage 0.19 0.25 v Ic= 10mA Ig= 1.0mA
VcE (sat Collector Saturation Voltage 0.23 0.38 v Ic = 30 mA Ig = 3.0mA
VeE (sa0) (8%°C)  Collector Saturation Voltage 0.2 0.4 v Ic= 10mA g = 1.0 mA
Icgs Collector Reverse Cuirent 4.0 100 nA Veg =50V Veg = 0
ICES Collector Reverse Current 0.013 10 pA Veg= 11V Vg = 0
IcEg (850 Collector Reverse Current 0.2 5.0 HA Veg =50V VB = 0
BVcpo Collecror to Base Breakdown Voltage 15 v Ic= 10pA =0
BVcEgs Collector ro Emitter Breakdown Voltage 11 v Ic= 10u4A Vg = 0
BVEgo Emitter to Base Breakdown Volrage 4.0 v Ig= 10pA Ie=0
VeEgo (sust) Collector o Emitter Sustainig Voltage 6.0 v Ic= 10 mA Ig=10
(Notes 4 and 5) {pulsed)
hie High Frequency Current Gain(f=100Mc/s) 6.0 8.0 Ic= 10wmA Ve = 40V
Cob Ourput Capacitance 2.3 3.0 pF Ig=20 Vep= 50V
CTE Emitrer Transition Capacirance 1.7 2,0 PF IC =0 VEg = 0.5V
Tg Charge Storage Time Constant (Note 6) 3.0 6.0 nsec  Ic=1p)=5.0 m4, 1g; =-5.0 mA
ton Tus On Time (Note 6) 12 asec  l- = 10mA 1g; = 2.0mA
toff Tum Off Time (Note 6) 12 nsec Ic = 10 mA, Ig1=1.0mA, Ig,=-1.0mA J
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Silicon Planar Transistor BSX27

TYPICAL ELECTRICAL CHARACTERISTICS

*
COLLECTOR CHARACTERISTICS * o, COLLECTOR CHARACTERISTICS * . BASE CHARACTERISTICS
° T Zerd T, =85°C E7AS 7,=84]
b ” al /45
<
Tao FrLs ” ? a0 2o T Ao P -
: Clk | A e
& = ’ £ s ‘ | // nAy E 60
@ 20k —pa X 3 K\'i‘,-— 3 0.4 mA
3 T = 0.6 mA = ,1_5 A
5 | toener 2 e T 2w LT
5. @ 0.4 A o
g LT 0.018 mA / é ‘ 7 ’r—n = g Jif s
Sl =iz T ‘o ml - i o
B T ok a0 A ] ol [ ] L
2.0 4T 60 80 10 e ot 0.2 0.3 04 KRy 0.8 [X] 10
Ve » COLLECTOR . 'LTAGE - VoIl VcE - COLLECTOR DLTAGE - Vott Vg - BASE YOLTAGE - voit
_COLLECTOR CHARACTERISTICS * _COLLECTOR CHARACTERISTICS * (o BASE CHARACTERISTICS *
B it N =29 T = 25C ES Tam27C
. . e < =
% a0 FH0 " % o E 8.
A : g e
£ “L“.:%;L/ / I ’ E 174 ri:\__ £ —
3 g 4 3
E 7“{}.)’:\/ // j /l E 0. _"L—.‘ “E‘ FWETY
G 20 ,-_JQL:/ ] g éuu §‘ i
3 =y TR 4 [ee=r 7]
8 Z:—o&r/ L/ / § Z 0.3 mA ‘E’: ' ]
¥ e ) 2 2,
= T - - , l
w1 =0 |\ o [1g-0 P Ji//
0 20 40 &0  @s 1 o 0.1 02 03 0. 95 G607 08 83 10
Vg - COLLECTOR YOLTAGE - voll Vog " COLLECTOR VOLTAGE - Volt Vpg - BASE VOLTAGE - Vol

COLLECTOR SATURATION
PULSED DC CURRENT GAIN VERSUS VOLTAGE VER

SUS BASE SATURATION VOLTAGE
1o COMECTOR CURRENTY ) COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
Yeg=5Y BV e TS »
3w / ' 2 L
,"‘_' g 2. ML BUH
2 ® ) LN 5 H we| L
z Y X F y B ==
- <, 3 H
% 0 k> LN s Zi é .
3 M 7 g 7 7
8 2 H 2
u 40 S 0.1 & 0.
< HA \ 3 i
NMI o 10 T o = i 10 i3 o R T Y
1o - COLLECTOR CURRENT - mA I * COLECIOR CURRENT - e I¢ * COLLECTOR CURREKT - ma
t * Single family characteristics on Transistor Curve Tracer.

228



Silicon Planar Transistor BSX27
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TYPICAL ELECTRICAL CHARACTERISTICS
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NOTES:
(1) These ratings are limiting values above which the serviceability of any individual ‘semiconductor device may be impaired.

(2) This is a'steady state limit. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) This ratiag gives a maximum junction temperature of 200°C and juaction-to-ambient thermal resistance of 583°C/watt (derating
factor of 1.71 mW/°C).

(4) Rating refers & a high-current point where collector-to-emitter voltage is lowest.For more information send for SGS
Publication AR 5.

(5) Pulse Conditions: leagth = 300 psec; duty cycle = 1%,

(6) See switching circuits for exact values of Iy, 1gy, and Igs.
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SEPTEMBER 1985

BSX28
HIGH-SPEED SATURATED SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The BSX 28 is an NPN silicon PL ANAR epitaxial teansistor designed

specifically for high- speed saturated-switching applications in the 50- 100 Mc/s range at current PHVﬂcmiS‘LONS
levels from 100 mi to 100 milli It is suitable for most small-signal, RF, and EDEC TO-42 cutfon:
digital type circuits. [TEY)
“u-u
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Tomperatures [
Storage Temperarure ~65°C to + 200°C
Operating Juncrion Temperature 200°C Maxipum
Lead Temperature (Soldering, 60-sec. time limit) 300°C Maximum
Maximum Power Dissipations
Total Dissipation at 2%C Case Temperature (Notes 2 and 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt

Moximum Voltages

Vepo  Collector to Base Voltage 30 Volta Notsc AR Gimentions i mm.
Vegs  Collector to Emitter Voltage 30 Volta ﬂ?z“mm i
Vceo  Collector to Emitter Voltage (Note £ 12 Volts
VEpo  Emltter to Base Voltage 4.5 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwiae noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hrE DC Pulse Current Gaia (Note 5) 0 0 12 Ic= 10mA Vg =035V
hgp DC Pulse Current Gain (Note 5) 25 70 Ic= 30mA Vcgp= 04V
bep DC Pulse Current Gain (Note 5) 12 50 Ic=100mA Veg= 1OV
Vg (820 Base Saturation Voltage 0.72 0.8 087 V Ic= 10mA lg= 1.0mA
Vg (sat) Base Saruration Voltage 0.9 115 V Ic = 30 mA Ig= 3.0mA
VpE (820 Base Saturation Voltage L1 1.6 V I =100 mA Ip= 10mA
VcE (8at) Collector Saturation Voltage 0.15 0.2 V Ic= 10mA Ig= 1.0mA
VcE (sat) Collector Saturation Voltage 0.18 0.25 V Ic= 30 mA Ig= 3.0mA
Ve (sat) Collector Saturation Voltage 0.3 05 V Ic = 100 mA Ig= 10mA
VcE (220} (85°C)  Collector Saturation Voltage 0.17 03 V Ic= 10mA Ip= 10mA
Icgs Collector Reverse Current 0.05 0.4 pA Veg= 20V Vg = 0
Icgs (8%C) Collector Reverse Current 1.0 10 pA Veg= 20V Vpg =0
BVcgo Collector to Base Breakdown Voltage 30 v Ic= 10pA Ip=0
BVcEs Collector to Emitter Breakdown Voltage 30 \4 Ic= 104 Vgp =0
BVgpo Emitter to Base Breakdown Voltage 4.5 v Ig = 100 pA Ic=0
VcEo (suat) Collector to Emitter Sustaining Voltage 12 v Ic= 10mA Ig=0
{Note 5) (pulsed
by, High Frequency Current Gain(f=100 Me/s) 4.0 6.5 Ic= 0mA Veg= 10V
Cob Qutput Capacitance 2.3 4.0 pF lg=0 Veg= 50V
Tg Charge Storage Time Constant (Note 6) 6.5 13 asec Ic =1g) =10mA,Ig) = - 10mA
ton Tum On Time (Note 6) 9.0 15 nsec I-= 30mA lpy = 3.0mA
toft Tum Off Time (Note 6) 13 20 nsec Ic = 30 mA,Ip) =3.0mA4, Igy=-3.0mA
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Silicon Planar Transistor BSX28

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BSX28
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Silicon Planar Transistor BSX28

LOWER LIMITING AYERAGE PROPAGATION
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NOTES;

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating
factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C).

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest.For more information send for SGS
Publication AR 5.

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.

\6) See switching circuits for exact values of I, Ip ), and Igs.
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SEPTEMBER 1965

BSX29
HIGH-SPEED SWITCH AND RF AMPLIFIER

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The BSX 29 is a 700 Mc/s PNP silicon PLANAR epitaxial transiscor
designed for sarurated and nonsaturated switching circuits requiring up to 200 milliamperesof
collector current. It is suitable for 20 Mc/s amplifiers, 10.7 Mc/s IF amplifiers, and 100 Mc/s
oscillator converter circuits,

PHYSICAL DIMENSIONS
in socordance wit
JEDEC 1014 outhine

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures
Storage Temperature -6%°C to + 200°C
Operating Junction Temperarure 200°C Maximum
L.ead Temperature (Soldering, 60 sec Time Limir) 300°C Maximum
Max| Power Dissipatl
Total Dissipation at 25°C Case Temperarure (Notes 2 and 3} 1.2 Waus
at 25°C Ambient Temp erature (Notes 2 and 3) 0.36 Watu

Moximum Voltages

Veeo Collector to Base Voltage -12 Vols
Vcgg  Collector to Emitter Voltage (Note 4) -12 Volts Hotas M Gimensions i mm.
VcEs Collector to Emitter Voltage -12 Volts w:'mmmd o e
VEBO Emitter to Base Voqltage -4.0 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise nored)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hpg DC Pulse Current Gain (Note 5) 25 50 Ic= 10mA Vecg=-03V
bEg DC Pulse Current Gain (Note 5) 30 60 120 Ic= 30mA  Vep=-05V
hpg DC Pulse Current Gain (Note 5) 20 40 lc=100mA  Vep =-10V
VBE (sat) Base Saruration Voleage -0.78 -0.96 -0.98 V Ic= 10mA Ig= LOmA
VpE (sar) Base Saturation Volrage -0.85 -1.12 -L2 V Ic= 30maA Ig= 3.0mA
VpE (sat) Base Saruration Voltage -1.4 -1.7 V Ic = 100 mA Ig= 10mA
Vg €san) Collecror Saturation Voltage -0.07 0.15 V Ic= 10mA lg = 1..0m4A
VcE (sat) Collector Saturation Voltage 0.1 -0.2 V Ic= 30mA Ig= 3.0mA
VecE (sat) Collector Saturation Voltage -0.25 0.5 V Ic = 100 mA lg= 10mA
Ve (8ar)(85°C) Collector Saruration Volrage -0.15 -0.4 V Ic = 30mA Ig= 3.0mA
Icgs Collector Reverse Current -0,05 80 oA Vcg =60V VBE =
Icgs (85C) Collector Reverse Current 0.003 5.0 upA Veg =60V VBg =0
BVeBo Collector to Base Breakdown Voltage -12 v Ic = 10 A Ig =
BVcEs Collector to Emitter Breakdown Voltage -12 v Ic= 10paA Ig =
BVEpo Emitter to Base Breakdown Voltage -4.0 v g = 100 A Ic=
VcEo (sust) Collector to Emitter Sustaining Volrage -12 v lIc= 10mA Ig =0
. (Notes 4 and 5) (pulsed)
hge High Frequency Current Gain(f= 100Mc/s) 4.0 7.0 Ic= 30mA Vep=-10V
Cob Ourput Capacitance 3.3 6.0 pF Ig =0
CrE Emitter Traasition Capacitance 3.8 6.0 pF lc=0
ton Tum Op Time (Note 6) 25 60 paec Ic= 30mA Ig; = L5mA
toff Tum Off Time (Note 6) 35 90 nsec I =30mA, Ig;=1.5mA, 1g;=-1.5m4
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Silicon Planar Transistor

BSX29

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor
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Silicon Planar Transistor BSX29

TYPICAL ELECTRICAL CHARACTERISTICS
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. 1
101
NOISE FIGURE VERSUS " PROPAGATION DELAY TIME
SOURCE RESISTANCE 10EALIZED SMALL SIGHAL POWER NDISE FIBURE VERSUS VERSUS
AND COLLECTOR CURRENT GAIN VERSUS FREQUENCY FREQUENCY COLLECTOR SUPPLY VOLTAGE
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lg - COLLCION CLaRiNT - wd |- TROUCY - mc O OPMEEACY e Vge * COLUCTON SUPMY VALIAGL - vBATS.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperawure of 200°C and junciion-to-case thermal resistance of 146°C /watt{derating
factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/wart (derating factor of 2.06 mW/°C).

(4) Rating refers to = high-current point where collector-to-emitter voltage is lowest. For more information send for SGS
Publication AR 5.

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%,

(6) See switching circuits for exact values of IC, Ig), and Ig,.
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BSX 30
HIGH-SPEED SATURATED SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BSX 30 is an NPN double-diffused silicon PL ANAR epitaxial
transistor designed primarily for high- speed commercial switching applications at collector
currents up to 500 milliamperes and colleccor voltages up to 60 voles. It is an excellent core
driver with switching times guaranteed at 300 and 500 mA, and ﬂnLVCEO of 30 volts.

PHYSICAL DIMENSIONS
n accordance with
JEDEC 1039 oullne

[T 1Y

L

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperotures

Storage Temperature =65°C to + 200°C
Operating Junction Temperature 200°C Maximum
Lead Temperarure (Soldering, 60 sec Time Limir) 300°C Maximum

Maximum Pawer Disslpations
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Wart

— ceulclor
levd o1

Maximum VYoltoges Notes &l dimensions n mm

Collector mleinally connected (o case

Vepo  Collector to Base Voltage 60 Volts Lusds are goid-pleted Kesar

Vcgo  Collector w Emitter Voltage (Note 4) 3 Volis

VEBO Emitter to Base Volrage 5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hpg DC Pulse Current Gain (Note 5) 30 63 120 1o =150 mA Veg= 10V
hpp DC Pulse Current Gain (Note 5) 10 50 1c=300mA Veg =07V
VpEg (sat) Base Saturation Voltage (Note 5} 085 1.2 V I =150mA (pulsed) Ig= 15mA
VBE {sat) Base Saturarion Voltage (Note 5) 1.12 1.6 v Ic=500mA (pulsed) lB = S0mA
Ve (sat) Collector Saturation Voltage (Note 5) 0.23 04 V 1 =150 mA (pul sed) lIp= 15mA
Vek (sat) Collector Saturation Voltage (Note 5) 0.46 1.0 V [ =500mA (pulsed) Ig= 50mA
ICES Collector Reverse Currenr 0.05 0.2 HA  Vpg =0 Veg= 30V
ICBO (125°C) Collector Cutoff Current 6.5 200 pA 1g=0 Ve = 30V
BVcpo Collector to Base Breakdown Voltage 60 v =100 A Ig=0
BVEpo Emitter to Base Breakdown Voltage 5.0 v Ig=100uA Ic=0
VeEro (sust)  Collector to Emitter Sustaining Voltage 30 v Ic= 30mA (pulsed) Ig=0
(Notes 4 and 5)

hfe High Frequency Current Gain(f= 100 Mc/s) 2.5 3.3 Ic= 50mA Veg= 10V
Cob Output Capacitance 5.0 8.0 pF 1g=0 Vep= 10V
ton Tum On Time (Note 6) 22 40 nsec 1 =300mA Igy= 30mA
ton Turn On Time (Note 6) 22 40 nsec 1c=500mA iy = 50mA
toff Tum Off Time (Note 6) 22 &0 nsec  I-=300m4,1p; =30 mA, 1g,=-30mA
toff Tum Off Time (Note 6) 22 60  nsec 1c=500mA,lg) =50mA, Igy=-50mA




Silicon Planar Transistor

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS®

COLLECTOR CHARACTERISTICS®
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Silicon Planar Transistor

_

12

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor BSX30

TYPICAL SWITCHING CHARACTERISTICS
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS . AND TURN OFF BASE CURRENTS ANO TURN OFF BASE CURRENTS
temom [ 17 s | ""”‘VZ‘ i meE -
5 Yoo o BY i 5 v:‘c-av T_ V // ‘A 3, Voo BY ’:,E‘ ;/r t
é s'." g ‘_i, - E - gpove ,—r““//—
i my i ; | £ 1 i
PO A L { 3 - ——
u u e 4 i
FE E3 =t : — Lo
8 A > § ol 5 . RIS
5 Av.arpaa B e : voho
LN N7 H T : =+ ;
3 ; P f B —
T O S0 + il 1 : l
nr : 0 L o | i 1
[ E; x 0 n o 70 40 &2 ]
Igy - TURN Onl BAST CLRRONT - mA Tg) - TRN ON JAST CLRIDA - md Ip) - TURN OW BASE CURRCHT - mA
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON
ANO TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS
lg.ﬂ oo | [ Z ‘ Do [/
W LA Vee t BY I Yoo BY
i et 1 f* v ! ;
= g ST T
§ s F IS L g
3 1] J g A // ol g
§ ot § L 2 H
i L1 Tzt 5 P By §
T = 3 A P T
PR & ' &
= Ig ~ Isom -
o e o o
[X] u X L. x L4 L L o
gy - TURM O BASE CLRADAT - mt 1gy - TURM O BAST CURRDAT - 1y) - TUR ON BASC CLRRINT - aA
t.. TEST CIRCUIT (lc = 300 mA) .o TEST CIRCUIT (I = 300 mA)
+BV +10v 2BV
Y 200nsec 10092
05
0 To Sampling Scope 0 To Sampling Scope
Inpul Z » 10MQ Input Z » 10M02
Rise Time < Insec v 20nsec 0Q Rise Time < Insec
Rise time of input pulse < 2.0nsec Rise Time of inpul pulse < 2.0nsec
Input Impedance = 500 Inpul impsdance = SO0}
t.. TEST CIRCUIT {lc = 500 mA) t.« TEST CIRCUIT tic == 500 mA)
+BV +16V +BV
1009
apy e
.05
0 To Sampling Scope 0 Ta Sampling Scope
Input Z ~10MQ | input Z ~ 10MQ
Rise Time < Insec W Rise time < Insec
Rise time of input puls;< 2.0nsec . Rise time of inpul pulse'< 2.0nsec )
Input impedanoe » 5082 Inpul impedance m S0

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ate sready state limits. The factory should be consuited on applications involving pulsed or low ducy cycle operations.

(3) These ratings give a maximum junction remperature of 200°C and junction-ro-case thermal resistance of 58.3C/watt (derating
factor of 17.2 mW/°C). Junction-to-ambienr thermal resistance of 219°C/watt (derating factor of 4.6 mW/°C).

(4) Rating refers to a high-current point where collectorto-emirter voltage is lowest. For more information send for SGS
Publication AR 5.

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%.

(6) See switching circuits for exact values of I, Ip), and Ig;.
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BSX 32
HIGH-VOLTAGE, HIGH-CURRENT SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION-The BSX 32 is an NPN silicon PLANAR cpitaxial transistar suitable
for high- voltage, high- current switching applications. The VcEgQ (sust) of 40 V, VCE (sad) of

PHYSICAL DIMENSIONS

0.85V at 1A together with 300 MHz minimum fy and tight control of siworage time make the BSX 32 0 sccordaac wil
. . . . . JIDEC 1039 outine
ideal for use in {ast high- current memory applications.

w1y
ABSOLUTE MAXIMUM RATINGS (Note 1) B i

Moximum Temperotures

TsTg Storage Temperature -5%C to t+ 200°C
T) Operating Junction Temperature ’ t 200°C Maximum
T Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum

Maximum Power Dissipations (Nores 2 and 3)

P Total Dissipation at 25°C Case Temperature 3.5 Watts

at 25°C Ambient Temperature 0.8 Wart

Maximum Veltages and Current (25°C frec air temperature unless otherwise noted)

Vecpo  Collector to Base Voltage 65 Volts
Vceo  Collecror to Emitter Voltage (Note 4) 40 Volis

Holes AR dmenwons in mm

_— Colector inlgynally connecled to case.
VEBO Emitter o Base Voliage 6 Volts T v 3tiaiod Kot

I DC Collector Current 1 Amp.
ELECTRICAL CHARACTERISTICS (25°C frec air temperature unless otherwise noted)
SYMBOL CIHIARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Pulse Current Gain (Note 5) 30 60 Ic = 10 mA Vcg =1V
bep DC Pulse Current Gain (Note 5) 60 90 150 Ic = 100 mA Vcg =1V
hFE DC Pulse Current Gain (Note 5) 25 60 Ic = 500 mA VCE =1V
bhEE DC Pulse Current Gain (Note 5) 20 60 Ic=14A VCE =5V
hpp (-5%C)  DC Pulse Current Gain (Note 5) 30 45 Ic=100mA  Vcp=1V
bpg (-5%C)  DC Pulse Current Gain (Note 5) 53 ic=s00mA  Veg =1V
ViE (sat) Basc-Emicer Saturation Voltage (Note 5) 0.8 09 v Ic = 100 mA Iy = 10 mA
VRE (sad) Basc-Emitter Saturation Voltage (Note 5) LS \ I = 500 mA I = 50 mA
Vi (sa0) Base-Emitter Saturation Voltage (Note 5) 2 v Ic=1A Iy = 100mA
Ve (san Collector-Emitter Saturation Voltage (Note 5) 0.17 0.25 V I = 100 mA Ip = 10 mA
VeE (sat) Collector-Emitter Saturation Volrage (Note 5) 0.36  0.50 V {c = 500 mA I = 50 mA
VcE (san) Collector-Emitter Saturation Voltage (NoteS) 0.60 0.85 V Ic=14A Iy = 100 mA
Icpo Collector Cucoff Currenc 0.25 4 1A Vep = OV =0
BVYcpo Collector to Base Breakdown Voltage 63 \% Ic = 100 pA g =0
BVEno Emirtter to Base Breakdown Voltage 6 v I = 100 pA ic=0
Vo (sust)  Collector to Emitcer Sustaining Voltage 40 v Ic = 10 mA =0
(Notes 4 and 5)
hie High Frequency Current Gain (f = 100 MHz2) 3 4.5 Ic = 50 mA VCE =10V
Coh Qutpur Capacitance 6 10 pF Ve = 10V
Ctg Emirtter Traosition Capacitance 40 55 pF VEg =05V
ton ~Tum On Time 22 35 nscc I = 500 mA 1) = 50 mA
Toff Tum Off Time 40 60 nsec Ic = 500 mA Ipp 7l =50mA




Silicon Planar Transistor

BSX 32

I - COLLECTOR CURRENT - mA ig - COLLECTOR CURRENT - mA

I - COLLECTOR CURRENT -mA

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS *

100

COLLECTOR CHARACTERISTICS*
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100

0.5 |

T T~ 55 T T
L o AT [1a o T A Pl, onb [, 1a =125
! |
80 L < st a.Bﬂ'T/ A/ ) - 05,08 ]
5o ] '
1552 JiTr . L TN ] —T [ /
- T | z = N / z Tamh a
60 2 mA x o mh 60
¥ 60 0. | <
[ | 3 T /1] N aEN
T « 05 mA — o g, mA
E=EP T 0 WS =
P oam 2w !
N | N / o |t =T / w 02mA | ot
L 3 0.3 mA / 2 =
20 S 20l | / o2
0.3 mA = . 0.2,mA = : 0.1ma —
" K 0.1 mA - ]
) ||5:n \ ) [s=0 \ 0 | '8, °
0 12 2 36 ] 60 0 12 2 3 18 0 0 12 24 36 18 50
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* Single family characteristics on Transistor Curve Tracer.
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TYPICAL ELECTRICAL CHARACTERISTICS {25°C free air temperature unless otherwise noted)

DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT g VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
T T 17 - 2 1.4
“gE =1V I125°c g e - e z 'ELI 10 ’Ia
= A S o 8 12
3 1o d g ° : V/
5 cf) 14 1 1
E 259C E 0.6 L g 5°C /(//V/
3 so It 2 L ]7 E 0.8 L L1 25
w < 4
4 d 2 o // 2 |t //
2 e o sec Y|/ S 06 [ s
2wl Tl e i g ] LT
‘E /,—r// 2 0.2 PRy — 125°C >/ ;.) 0.4 /,’—/
= i = 55°C %
) ) 1 ™ % 02
) 10 100 00w ! 10 100 oo T 10 100 1000
Ic - COLLECTOR CURRENT - mA > Ic - COLLECTOR CURRENT - mA ic - COLLECTOR CURRENT - mA
HIGH FREQUENCY CURRENT GAIN COLLECTOR CUTOFF CURRENT QUTPUT CAPACITANCE VERSUS
VERSUS COLLECTOR CURRENT os VERSUS COLLECTOR-BASE VOLTAGE . COLLECTOR-BASE VOLTAGE
6 < O T
= [ voe - tov . \ : - T 1] Z=0]
; 5| f=100 MKz ' : E - e e iy s N
E 2 im 3 /// E |
3 [IR4] Iy S :
: //I . \\ E oy [ L | )// % S —
H I Y ° ] g |
A £ oo e T i 5
& ‘ ‘ 8 o . < ~
& 1 | L § (N R S Ss T
L IR i
= F | 1 i S |
0 L L | 1 L 0.0 4 L
1 10 100 500 0 0 20 » ) 50 1 10 50
Ig - COLLECTOR CURRENT - mA Veg - COLLECTOR - BASE VOLTAGE - Volls Ve - COLLECTOR - BASE VOLTAGE - Volis

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady statc limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction- to- case thermal resistance of 50°C/watt (derating
factor of 20mW/°C); junction - to- ambient thermal resistance of 219°C ‘wacc (deracing factor of 4.56 mW/°C).

(4) These ratings refer to a high - current point where collector-to- emitter voltage is lowest. For more information send for SGS-
AR 5.

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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NPN ;i

diffused silicon
planar transistor

BSX33

[
Hl -voltage
b
[ [
lgl 1-current sw ltCl |
The BSX 33 is an NPN silicon planar epitaxial transistor
designed for high voltage and high current switching appli-
cations. It features a useful current gain range from 100 pA to
500 mA and a low saturation voltage allowing switching
ELECTRICAL CHARACTERISTICS operation at 1 A.
(TA = 25°C unless otherwise noted)
Chamacterisic and ABSOLUTE MAXIMUM RATINGS (1)
Symbol lest conditions Min. | Typ. | Max. | Unit (TA = 25°C unless otherwise noted)
hFE DC Current Gain (5) Voltages
Ic = 100 uA 20 | 50
50 | 85 Collector to Base VCBO 85V
bl Collector to Emitter (4) VCEO 55V
20 | 45 Emitter to Base VEBO 7V
VeEa 0.76 v
o8s| 11| v Temperatures
Vepsat 120 kel v Storage Temperature Range TSTG -55°C to 200°C
0.08 v Operating Junction Temperature T 200° C
015|030 | V :
06 | 1 v Lead Temperature (Soldering,
IEBO Emitter Reverse Current
Vi SV . o1 | 10| na 10 sec.) TL 260° C
ICBO ollector Reverse Current
Vg - 60V E=0 02 | 10 | na Power (2-3)
VCp =60V =0 (I50°C) 02 | 10 | wpA R
BVCBO {'olleﬂ&; 10 Base Breakdown Vollagc Dissipation at 25° C Case
c=1 85 v
BVEBO| Emitter to B Breakdown vmu;: Temperature Pp 1.8 W
Ig = 100 uA Ic= 7 v Lo .
LVcgo| Colletor o Emiter Sustaining Vollzge Dissipation at 25°C Ambient
(4and Temperature Pp 0.5 W
Ic= 30 mA Ip=0 55 v
he Smalt Signal Current Gain
Ic=ImA VCE=SV [=1kHz 85
hje Input Resistance
Ic=1mA  VCg=5V f=1kHz 2 KQ
hoe Oulput Conductance
Ic=ImA VCE=5V f=lkHz 8 umho
hre Voltage Feedback Ratio
Ic=ImA  VCE=5V (=1kHz 22 x104
hfe High Freq. Current Gain
Ic=5S0mA VCp=I10V (=20MHz | 3 [ 45
CTE Emitter Transition Capacitance
c:oI VEB = 0.5V s0| 80| pF
Cobo Base-Co lector Capacitance
s ety | oo PHYSICAL DIMENSIONS
Ton Tum On Time Similar 10 Jegec TO-18
Ic =150 mA Ig) = 7.5mA 120 | 200 | ns
tof | Tum Of Time
Ic=150mA 1g1=7.5mA lg2=7.5mA 350 | 800 | s
12,7 Min 0.8
COLLECTOR
1.2-07
== 4.9
4,5 5 l
E %z»w
oo emITTER L{
NOTES : Note Al gumenwom s in mm
1) These ratings are limiting values above which the serviceability of any individual
semiconductor device may be impaired.
2) These are steady state limits. The factory should be consulted on applications
involving pulsed or low duty cycle operations.
3) These ralings give 2 maximum junction lemrcmlure of 200°C and junction-to-
case thermal resistance of 97°C/W (derating factor of 10.3 mW/oC); junction-lo-
ambient thermal gesistance of 350°C/W (derating factor of 2.85 mW/oC).
4) These ratings refer Lo a high-current point where collector-to-emitter voltage is
lowest. For more information send for SGS AR 5.
) Measured under pulse conditions : pulse Jength = 300 nsec: duty cycle 1%
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silicon planar transistor BSX 33

TYPICAL ELECTRICAL CHARACTERISTICS (25° C frec air temperature unless otherwise noted)
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* Single family characteristics on Transistor Curve Tracer.
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silicon planar transistor BSX 33

TYPICAL ELECTRICAL CHARACTERISTICS (25° C frec air temperature unless otherwise noted)

COLLECTOR-BASE REVERSE CURRENT COLLECTOR - BASE REVERSE

« YERSUS REVERSE BIAS YOLTAGE « CURRENT VERSUS TEMPERATURE
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APRIL 1966

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

HIGH-CURRENT SWITCH

GENERAL DESCRIPTION - The BSX36 is a PNP silicon PLANAR Ul epiraxial transistor special-
ly suitable for digiral and analogue applications. lts high cucrent gain high VeEo (suso), low

noise figure and low saturation voltage, make it ideal for line and relay drivers, memory applica -

tions and low noise amplifiers.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Moximum Temperatures

Storage Temperature

Operarting Junction Temperarure

Moximum Pawer Dissipations

-65°C o + 200°C
+200°C Maximum

BSX 36

PHYSICAL DIMENSIONS
n dance with

accordance
JEDEC 10-18 outhing.
3.5
43-4
0 08 4
u |
1
-
oop e

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Ware

at 25°C Ambienc Temperature (Noces 2 and 3} 0.36 Watt

Maximum Vgltages and Current
Vego Collector to Base Voliage -40 Volis
VcEO Collector to Emitcer Voltage (Note 4) -40 Volts o
i Hotes: Al dimensions in mm.
VEBO Emitter to Base Voliage -5 Volts Colente terealy conmected fo casa.
Ie DC Collector Current S00 mA Loads ars gokd-plated Kovar.
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hpg DC Current Gain 50 Ic=10pA Veg=-10V
heE DC Current Gain 75 Ic=1mA Vcg=-10V
hpg DC Pulse Current Gain (Note 5) 40 100 lc =10 mA VeE=-10V
333 DC Pulse Current Gain (Note 5) 100 Ic =50 mA Vg =- 10V
hpE DC Pulse Current Gain (Note 5) 85 I[c=150mA Vcg=-100V
VpE (sat) Base- Emitter Sawration Voltage {Note 5) -0.92 -L1 v Ic =50 mA Ig = 5 mA
VBE (sat) Base- Emitter Saturation Voltage (Note 5) -1 -1.4 v Ic =150 mA Ig = 15 mA
VBE (sar) Base- Emitter Saturation Voltage (Note 5) -2.2 v Ic =500 mA Ig =50 mA
VcE (sat) Collector= Emitter Saturation Voltage(NoteS5) ©0.08 0.3 V Ic =50 mA g =5mA
VCE (sav) Collector- Emitcer Saturation Volrage (Note$) -0.18 0.5 v Ic =150 mA Ig = 15 mA
VE (sat) Collector- Emitter Saturation Voltage(Note5) -0.6 -1.8 v I =500 mA Ig = 50 mA
Icpo Collector Cutoff Current 0.2 15 nA Vep =25V Ig =
Icpo (125°C)  Collector Cutoff Current 15 uA Vep =25V Ig=0
BVcpo Collector to Base Breakdown Voltage -40 v Ic = 10uA Ig=0
BVEpRo Emitcer co Base Breakdown Voltage -5 v g = 10 pA Ic=0
VcEO (sus) Collector to Emitter Sustaining Voltage -40 v Ic =10 mA Ig=0
(Notes 4 and 5)
hge High Frequency Current Gain (f=100Mc/s) 1 2 Ic =50 mA VCE =-20V
Cob Output Capacitance [ 8 pF Ic =0 Veg =- 10V
CrE Emitter Transition Capacitance 25 pF Ic=0 -0.5V
NF Noise Figure (Note 6) 1 4B Ic=30uA
%n Turn On Time 17 40 nsec Ic =300 mA Ig; = 30 mA
off Tum Off Time 18 100 nsec Ic = 300 mA Ig) = 30 mA
Igy =-30m4a
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Silicon Planar Transistor BSX36

TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISYICS® COLLECTOR CHARACTERISTICS® BASE CHARACTERISTICS”
o e | Tamiec BT x)f‘ 4 e mee [Zea
T o ~/\|;M I T e '/‘%‘ - 5l 'Ilsm |
s e . asd : el
: z B 5 gl
g - ool E .2 12T E . Loma] []
] s
S ST A : | = : If
-008mAl 8 N
E -8 —T | /l E 60 1ImA - E - 80 Pk I I
L : = M ram
3
o i l Jla -l SlLw [
5 0.02mA \ © - Jiij
N 1p =0 o
o £ ] e E ’ 1 02 03 04 O T Y R Y
V_ - COLLECTOR VOLTAGE - Volls Ve - COLLECTOR VOLTAGE - Velt Vg - BASE - EWTTER YOLTAGE - it
COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS*
. \d .
ey —F [ Tp=80C e Wg d s IASCE |-20§A
oy -0, 15ma / T 0 ; ‘4“‘} | 3w Rl
= CD_Z " / [~ 2 osh L] 5 1ma] ‘,
-0.12m 3
g . 1 i Z . // /ﬁ,w* - = x ‘!Ml”l l’
3 3 /A L] 3
< [—-0.09mA @ ~ O R e x =
= 2| i Y 5 O
“ 2 e 2 I
3 FL-D. 6ma J 3 -Z.)mk = 2 L'a o lamal ) ) I
5. / Bl /= 8. [ 1)
» -0.03mA o | o Jiii
0 l 'a -0 0 I '5=0 [ /
o o a0 T80 80 ¢ 1 02 031 04 -0 o7 08 o8 -t LT -1
Ve - COLLECTOR VOLTAGE - Valts V(g - COLLECTOR VOLTAGE - Vait Vg - BASE - EMITTER VDL TAGE - Yolt
N COLLECTOR CHARACTERISTICS* - COLLECTOR CHARACTERISTICS® BASE CHARACTERISTICS*
R . - — 20
E Tan 59C Tamisnc l N Ta e SeeC o
[C8.05mA < IS4 —+
F TS / 5w AN T e SBmA|
;' L ELE ] S :(—‘”} : 12na I
E it a 0.25mA E . 120 'e:,\r«— E 120 I
3 o ! 2 -3 mA
N = : ol il
g e | S -® 1L 2w Ao i
g 0.5mAl | g 7z /’d_.lmA g L. ,,7.!1 LIIII
§ .. 00ma | L pRE] St | S«
P a Zans i 1
nof |a“°. @ E) R l 0.2 Bn: T4 o5 ¢ AVLE:!
- . - . -0, -0 =0. -0.: -0.! .03 09 -1 -1 -2 -13
Veg - COLLECTOR VOLTAGE - Valts Vg - COLLECTOR VOL T AGE - Volt Vae - BASE- EMITTER VDL TAGE - Yoll
“Single family characteristics an Transistor Curve Tracer,
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Silicon Planar Transistor BSX 36

TYPICAL ELECTRICAL CHARACTERISTICS

DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT - VERSUS COLLECTOR CURRENT _ VERSUS COLLECTOR CURRENT
S SEIIEE | R eI 2 R OITR
z / 5 ¢ 13
3 RO 2 :
= et T 3., £
g o rl ! E A 3 -u 1
3 2C § = L~ 9
I atl g = 2 as 22
3 A g o =] s 2% LA
n 553 o R 8 w q
] iD= s L
Ly K i ] L
E 2
° w00t T i 0.5
01 1 -0 S100 - 100 £ 0 S0 “10 1000 K 3 ) TH00
I~ COLLECTOR CURRENT - ma I¢ - COLLECTOR CURRENT . m4 Ig - COLLECTOR CURREHT - mA
GAIN BANDWIDTH PRODUCT INPUT CAPACITANCE VERSUS OUTPUT CAPACTTANCE VERSUS
VERSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE REVERSE BIAS VOLTAGE
»a 50 o
v [ I T
:’EE) uuv l ‘ ik wl 0
G 20
5 " N
< 1o un B 0 ™ B
= 8 & [
3 2 I i [~
3 w0 g o L
: S ER
‘.’ 1%
100 1 1
-1 -0 - 100 -0.1 -1 -5 0.1 -1 -10
Ig - COLLECTOR CURRENT - mA Vg - REVERSE BIAS VOLTAGE - Voils ¥_p - REVERSE BIAS VOLTAGE - Volls
COLLECTOR-BASE REVERSE
CURRENT VERSUS TURN ON AND TURN OFF TIMES
REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT
3 oos — = T T 1
= YAKIzs-c 1 N\ lg= 1015 ¥ 1g;
g 100 Veg = 15V
3 H
i 2w
£ o0 o
@ H
N Y
4 ¢ \
g i - g 3
: |
gom [}
S I A R R T a0 -m o % R0 -200-300 -0
Vg + COLLECTOR - BASE . 'LTAGE -Volts Ig - COLLECTOR CURRENT - mA
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to- case thermal resistance of 146°C/watt (derating
factor of 6.86 mW/°C); juncrion-to~ambient thermal resistance of 486°C/watt {(derating factor of 2.06mW/2C).

(4) These ratings refer 10 a high- current point where collector-to- emitter voltage is lowest. For more information send for
SGS- AR 5.

(5) Pulse Conditions: length = 300usec; duty cycle = 1%.

(6) f=1Ke/s; Re = 10 KQ.
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JANUARY 1967

BSX 39
HIGH-SPEED SATURATED SWITCH

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION- The BSX39 is an NPN silicon PLANAR epitaxial transistor designed
PHYSICAL DIMENSIONS

for very fast switching applications up to 500mA collector current. This device is expecially suit- i scooedance with
able for memory applications and features a typical f1 of GO0 MHz together with 20V VcEgQ end JEDEC 1049 outfon
0.39V Ve (sa) ac 300 mA collector current. w9
TR}
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures
TsTG Storage Temperatute -55°C o + 200°C
Tj Operacing Junction Temperature + 200°C Maximum
T Lead Temperature (Soldering, 10 sec. Time Limit) + 260°C Maximum
Maximum Power Dissipations
P Toial Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Waue
at 100°C Case Temperarure (Notes 2 and 3) 0.68 Wart
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Warc

Maximum Voltages (25°C free air temperature unless otherwise noted)

Vepo  Collecror to Base Voltage 45 Volts Nolss: A Gimarstions in ram.
Vcgo  Collector to Emitter Volrage (Note 4) 20 Volts E::""‘M:hﬂ':’d fo casa.
VEBO Emitter to Base Voltage 5 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN.  TYP. MAX. UNIT TEST CONDITIONS
hgg DC Pulse Current Gain (Note 35) 40 60 120 Ic = 30 mA VCg =04V
hgg DC Pulse Current Gain (Note 5) 25 55 Ic = 100 ma VCcE=0.5V
hggp DC Pulse Current Gain (Note 5) 15 40 Ic =300 mA V=1V
hpg (-55%C) DC Pulse Current Gain (Note 5) 12 ic =30 mA Vcg =04V
VBE (sat) Base Saturation Voltage (Note 5) 0.75 0.80 095 Vv Ic =30 mA Ig =3 mA
VpE (san) Base Satwration Voltage (Note 5) 0.90 1.2 v Ic = 100 mA Ig = 10 mA
VpE (sa0) Base Saturation Voltage (Note 5) L1 1.7 v Ic = 300 mA Ig = 30 mA
VE (sat) Collector Saturation Voltage (Note 5) 0.15 0.18 V Ic =30 mA Ig =3 mA
VcE (sat) Collectar Saturation Voltage (Note 5) 0.18 0.28 V Ic = 100 mA Ig = 10 mA
VcE (sat) Collector Saturation Voltage (Note 5) 0.39 0.5 v Ic = 300 mA 1g = 30 mA
Veg (san) Collector Saturarion Volrage (85°C)(Note 5) 017 0.3 v Ic = 30 mA Ig =3 mA
Ices Collector Cutoff Current 0.02 0.1 HA Vcg =20V VEB =0
Icgs (125C)  Collector Cutoff Current 30 A Ve =20V VEp =0
BVcpo Callector Base Breakdown Voltage 45 v Ic = 100 pA Ig =0
BVERo Emitter to Bage Breakdown Voltage 5 v 1g = 100 ua Ic=0
VcEQ (sust)  Collector Emitter Sustaining Voltage 20 v Ic = 10 mA g =0
{Notes 4 and 5)
LT High Frequency Current Gain ({ = 100 MHz) 3.5 6 Ic = 30 mA Vcg =10V
Cob Output Capacitance 4 b pF Yep =5V Ip=0
Ctg Emitcer Transition Capacitance 7 8 pF Vgg =05V Ic=0
Ts Charge Storage Time Constant 8 18 nsec ic =1g; = Igz = 10 mA
Ton Tum On Time 9 15 nsec Ic = 300 mA Ig] =30 mA
LO“ Tum Off Time 15 25 nsec Ic = 300 mA 1g1 =17 =30 mA
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Silicon Planar Transistor BSX39

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS*

COLLECTOR CHARACTERISTICS®

COLLECTOR CHARACTERISTICS*
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* Single family charactenistics on Transistor Curve Tracer,
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Silicon Planar Transistor BSX 39

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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VERSUS COLLECTOR CURRENT
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Silicon Planar Transistor BSX3!

TYPICAL ELECTR'CAL CHARACTER'ST'CS (25°C free air temperature unless otherwise noted)

STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT 2 AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT
i ELE ¥ - Ig = 30 mA
e L D : (
;' ; 0 !4“&2 A — ] E 80 7
2 ER o 2w B
4 4 y 1 g 5 L -
. . B d L~ . il L& /
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S L F
0 2 4 6 8 IO} 0 5 1 15 F] 2] 0 x 4 60 80 X
IBl'TURN ON BASE CURRENT - mA Ig1- TURN ON BASE CURRENT - mA IBl-TURN ON BASE CURRENT - mA
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT s AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction - to - case thermal resistance of 146°C/wart (derating
factor of 6.85mW/°C); junction - to- ambient thermal resistance of 486°C/waut (derating factor of 2.06 mW/°C).

(4) These ratings refers to a high-current point where collector-to-emirter voltage is lowest.' For more information send for SGS-

AR 5.
(5) Pulse Conditions: length < 300 usec; duty cycle < 1%,
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MARCH 1967

BSX87-BSX87A
HIGH SPEED SATURATED SWITCHES

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION- The BSX87 is on NPN silicon PLANAR epitaxial transistor designed for PHYSICAL DIMENSIONS
high soturoted swilch up to 500 mA collector current. It features high speed, high goin, low saturction W@ﬁ"ﬁ
voltages.

58-53

u-s

For improved performance use the BSX 87A.

ABSOLUTE MAXIMUM RATINGS (Nate 1)

Maximum Temperatures

TsTg Storage Temperature -55°C to + 200°C
Ty Operoting.Junction Temperature + 200°C Moximum
TL Leod Temperature (Soldering, 10 sec. time limit) +260°C Maximum

Moximym Pawer Dissipotions (Notes 2 and 3)

Pp  Tota! Dissipation at 25C Cose Temperature 1.2 Watt
at 100°C Case Temperature 0.68 Watt
at 25°C Ambient Temperature 0.36 Wott
Moximum Valtoges (Ta =25°C unless otherwise noted) BSX87 BSX 87A M&&m"m&wd et
Vcgo  Collector to Base Voltage 40 Volts 40 Volts Laads e tod Kons.
Vceo Collector to Emitter Voltage (Note 4) 15 Volis 15 Volts
Vcer Collector to Emitter Voltage (Rgg =10Q) (Note 4} 20 Volis
VEBQ Emitter to Base Voltage- 5 Volis 5 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperoture unless otherwise noted)

BSX 87 BSX 87A
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT  TEST CONDITIONS
hEg DC Pulse Current Gain (Note 5) 18 35 Ic =1mA VCE=1V
heg DC Pulse Current Gain (Note 5) 30 55 120 34 55 Ic=10mA Vcg=1V
hgE DC Pulse Current Gain (Note 5) 30 65 Ic=30mA Vcg=1V
heg DC Pulse Current Gain (Note 5) 25 55 lc=100mA Vcg=1V
hgg DC Pulse Current Gain (Note 5) 10 17 10 30 Ilc =500mA Vcgp=5V
hpg (-55°C) DC Pulse Current Gain {Note 5) 2 28 Ic=10mA Vcg=1V
VBE (sot} Base Saturation Voltage (Nate 5) 07 075 08 0.7 075 08 v Ilc =10 mA lg = 1mA
VBE (sat} Base Saturation Voltage (Note 5) 08 0.87 085 1 v Ic =30 mA Ig =3 mA
VCE (sat} Collector Saturotion Voltage (Note 5) 015 0.2 0.16 0.2 v Ic = 10 mA Ig =1mA
VeE (sat) Collector Saturatian Voltage (Nate 5) 0.17 0.22 017 022 Vv lc =30 mA Ig =3 mA
VeE (sat) Collector Saturation Voltage (Note 5) 04 07 03 0.5 v Ic =200 mA Ig =20 mA
IcES Collectar Cutoff Current 002 03 uA Ve =20V VEg =0
Icgs (125°C) Collectar Cutaff Current 30 wA VeE=20V Veg =0
Icex (125°C) Collectar Cutaff Current 3 10 pA VCcg =20V Vgg =0.25V
'Ego Emitter Cutoff Current 7 100 nA VEg =4V -ic=0
IcBo Callector Cutaff Current 4 25 300 nA Veg =20V g =0
Iceo (125°C) Coltectar Cutoff Current 3 15 30 uA Ve =20V Ig=0

259



Silicon Planar Transistor BSX87 *BSX87A

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BSX 87 BSX87A
SYMBOL CHARACTERISTIC MIN. TYP. MAX, MIN. TYP. MAX. UNIT TEST CONDITIONS
BVepo Collector to Base Breokdown Voltage 40 A Ic =1uA lg=0
BVcBo Collector to Base Breokdawn Voltage 40 v Ic =100 uA lg=0
BVEBO Emitter to Bose Breokdown Voltage 5 v g =10 pA Ic=0
BVERO Emitter to Bose Breokdown Voltage 5 v g = 100 uA Iic=0
VCER (sust) Collector to Emitter Sustoining Voltage 20 v Ilc=30mA Rg=10Q
(Notes 4 and 5) (pul sed)
VCEQ (sust) Collector to Emitter Sustaining Voltage 15 A Ic =30 mA lg =0
(Notes 4 and 5) (pulsed)
VcEO (sust) Collector to Emitter Sustaining Voltage 15 v Tc=10mA lg =0
(Notes.4 and 5) {pulsed)
he High Frequency Current Gain (f=100MHz) 3 3.7 35 6 Vcg=10V Ic =20mA
Cob Output Copacitance 45 6 pF Veg =10V Ig=
Cob Output Copacitance 25 5 pF Vep =5V Ig =
C1e Emitter Tronsitian Capocitance 9 7 8 pF Vep =05V Ic=0
Te Charge Storoge Time Constant (Notes6-7) 13 20 ns Ic =1g1=Ig2 =20 mA
Ts Charge Storage Time Canstant (Nates6-7) 8 18 ns Ic =1lg1=Ig2 = 10 mA
ton Turm On Time (Note 7) 25 40 ns Ic =200mA gy = 40mA
ton Turn On Time (Note 7) 9 20 ns Ic =300 mA lgy = 30mA
taff Turn Off Time (Nate 7) 25 40 ns lc=200mA Ig) = 40mA
lg2 = 20 mA
toff Turn Off Time (Nate 7) 15 30 ns Ic =300mA g1 =30mA
lg2 = 30mA

CHARGE STORAGE TIME

BSX87A  constanT TEST ciRcUIT

1KQ oul

%V 10% Pulse Wavelon

Q
; Vin
i
e\ 560 v
- 10%) “out

Pulse Generator
Vip-Rise Time <Insec
Source Impedance = 500
P¥ 2 300 nsec

Duly Cycle < 2%

Is

To Sampling Oscitloscope
Input Impedance = 50
Rise Time £ Insec

NOTES:
(1) These ratings are limiting values above which the serviceability of ony individual semiconductor device may be impaired.
(2) These are steody state limits, The factory should be consulted an applications invelving pulsed or law duty cycle operations.
(3) These ratings give a moximum junction temperature of 200°C and junction - to- case thermol resistance af 145°C/wott (derating
foctor of 6.9 mW/°C); junction - to-ambient thermal resistance of 486°C/watt (derating factor of 2.09 mW/°C).
(4) These ratings refers 1o a high- current point where collector - to - emitter voltage is lowest. For more information send far SGS- AR 5.
(5) Pulse Canditions : length =300 usec; duty cycle = 1%.
(6) Measured on sampling scope PW =200 ns,
(7) See switching circuit for exoct values of Ic, 1g1 and Ig2.
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Silicon Planar Transistor BSX87

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS* 1o COLLECTOR CHARACTERISTICS* - 1o GOLLECTOR CHARACTERISTICS*
4,."5"“\& . / L TA]fgs”C . Q'b‘é“w\“l.fk_ ] ‘QL““J\“ ’/ I TA]= 125ec
T s o8P ) j'/ T 8 R éi l ‘E ] < _1.5;[ L] / |
é V,z!;“"” ] ; > // J [ },_—M A , |
£ /{ 4 / ] g ( Jujl"‘/“/ l = ubngA L1 ’
3 nE— s = ] R
8 /“r“’{/‘ | 3 I N /1 { s Lo /
E ) O'Rsm < / ’ g ¢ D06 mA ) ) j E 4 T /
4 ] A 4 ———“]I_' | o 0,030 ma__t~]
= g mA | ] 2 - % k = .
S 2 S 2 000 mAL |~ 1 — S 2 . ]
< 0,05 mA 4 E 0.0LmA . /_/ < T O_D 5, 17
0 [B-0 o [-0 0 '8 -0
0 5 © is E] F 0 5 10 15 x 25 0 5 10 15 z )
V¢g - COLLECTOR VOL TAGE - \olls V¢g - COLLECTOR VOLTAGE - Volts V¢g - COLLECTOR VOLTAGE - Volts
g COLLECTOR CHARACTERISTICS* 500 COLLECTOR CHARACTERISTICS* 500 COLLECTOR CHARACTERISTICS®
| TAIl:";c l&;/ 0 ﬂ/ast_; T ] | AL ) i%——? Y Aﬁ%’/ﬂﬁ/::
Tl | | | A 1] L0 ERE S 00 < FiTa]
- o, /’J%MA . A,// LLESE ; N // bl i
5 FEYY z —’ 1.5 mA T § //—’g WA
T e 1 B e e T
E ~ Véu»‘*l- T 17 : ] ////- m4 E ——:ﬁ:—
Sl | M A, ,15{"" - Pal | % 2nh o) A /4
Ry /Zd ona; || @ j ] smA 5o / Z|“|A
8 mu}, 1 _da 3 100 A 25 N 8100 | +— |
© © L1 L] © Ig=0
0 | 'Bfo‘ . i 1B =0 0 Ty = 125°C |
0 0.4 08 12 16 2 XY 1.2 16 0 0.9 08 12 16 ¢
VeEg - COLLECTOR VOL TAGE - Valts Vcg - COLLECTOR “OLTAGE - Volls Vcg - COLLECTOR VOL TAGE - Volis
w0 BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS*
T 500 : 500 —
Ty = -95°C —EIA / st mA ] 50 mA T
¥ wm FTa = 1257 L2 1
T 400 0 ma I a0 30 "‘A / T R IA[[
- = [ - 30 mA|
z z 20 mA bt
& 300 T A mh // — £ 00 ; I/ L / 300 Ll ";/j / 7/ W
8 20 3 A 3
Ezuoﬂ / / J 20 £ 20 10 mA I/
e ies 7l
| =] o _
3 wo | _ _ ‘-"IOO_IB:SmA_./ | S| 'B=5mA ] ] /
o g s’mj /7[ ] —‘ » | ] » /il
o1 LM {] i ol | | AN 0 /i
0.4 @8 Lz 16 2 2.4 5.4 08 17 16 0 0.4 08 12 16 2
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*Single family characleristics on Transislor Curve Tracer.
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Silicon Planar Transistor BSX87

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
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Silicon Planar Transistor BSX87

TYPICAL ELECTRICAL CHARACTERISTICS

(25°C free air temperature unless otherwise noted)

STORAGE TIME VERSUS TURN
ON BASE CURRENT

STORAGE TIME VERSUS TURN
ON BASE CURRENT
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Vin Rise Time < 1nsec
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TO SAMPLING OSCILLOSCOPE

Input Z 50 01
Rise Time = lnsec
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Silicon Planar Transistor

BSX87A

TYPICAL ELECTRICAL CHARACTERISTICS

CQLLECTOR CHARACTERISTICS*

COLLECTOR CHARACTER!STICS*

(25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS*
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* Single family characteristics on Transistor Curva Tracer.
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Silicon Planar Transistor BSX87A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free oir temperature unless otherwise noted)
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Silicon Planar Transistor BSX87A

TYPICAL ELECTRICAL CHARACTERISTICS
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MAY 1967

BSX88-BSX88A
HIGH FREQUENCY, HIGH SPEED TYPES

NPN DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION - The BSX 88 is an NPN Silican PLANAR Epitaxial Transistar specially
designed os high-speed saturated logic switch. It features 15Valts LVcEQ, low saturatian valtages, PHYSICAL DIMENSIONS

low storage time, and a minimum fT of 300 MHz. ﬁﬁl{:ﬁ;ﬂ
Far impraved performance use the BSX 88A.
555
.15

ABSOLUTE MAXIMUM RATINGS (Note 1)

Moximum Temperatures

TsTg Starage Temperature -55°C 1o + 200°C
Ty Operating Junction Temperature + 200°C
TL Lead Temperature (Soldering, 10 sec. time limit) + 260°C
Maximum Power Dissipations (Notes 2 and 3)
Pp  Total Dissipation at  25°C Case Temperature 1.2 Wait
at 100°C Case Temperature 0.68 Watt
at 25°C Ambient Temperature 0.36 Watt
Moximum Voltoges (25°C free air temperature BSX88 BSX88 A
Vepo Collectar ta Base Voltage 40 Volts 40 Volts o
VCEQ Collectar to Emitter Voltage (Note 4) 15 Volts 20 Volis e e ety et 1o e
VYceR Collector to Emitter Voltage (Rgg = 10Q) (Note 4) 20 Volts Leads are gokdplated Kovar.
VEBo Emitter to Base Voltage 5 Volts 5.5 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BSX 838 BSX 88A

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP, MAX. UNIT  TEST CONDITIONS
hge DC Current Goin 15 35 15 30 lc=05mA Veg=1V
hEe DC Pulse Current Goin {Note 5) 30 45 120 30 50 lc =10mA V=1V
hFg DC Pulse Current Gain (Nate 5) 35 55 Ic = 100 mA Yecg=1V
hpg (-55°C)  DC Pulse Current Goin (Note 5) 15 25 15 25 Ic =10 mA V=1V
VBEsqt (-55°C)Base Saturation Voltage (Note 5) 0.86 0.9 09 v Ilc =7 mA Ig = 0.7mA
VBE sat Bose Soturation Voltage (Note 5) 072 077 08 072 077 08 Vv Ic =10mA lg = 1 mA
VBE sot Base Soturation Voltage (Note 5) 12 v Ic =100 mA Ig = 10mA
VCE sat Collectar Saturotion Voltage {Note 5) 0.4 025 Vv Ic =7mA Ig =0.7mA

(-55°C 10 + 125°C)
VYCE sat Collector Saturation Voltage (Note 5) 0.4 0.i15 0.18 V lc=10mA g =1mA
VCE sat Collector Soturation Voliage (Note 5) 032 v lc = 100 mA lg = 10 mA
Ices Collector Cutoff Current 002 03 WA Vep=20V VEg =0
Ices (125°C) Collector Cutoff Current 30 pA Vecg=2V Veg =0
Icex (125°C) Collectar Cutoff Current 10 uA Vce =20V Vg =0.25V
lEBO Emitter Cutoff Current 0.1 uA Ic=0 VER =4V
IcBo Collector Cutoff Current 4 25 20 300 nA lg=0 Ve =20V
IcBo (125°C) Callector Cutoff Current 1.5 15 30 uA lg=0 Vcg =20V
BVYcRro Collectar to Base Breakdown Voltage 40 v Ic=10vA Ig =
BVcBo Collector to Bose Breokdown Voltage 40 A Ic =100 wA Ig =
BVEBO Emitter to Base Breakdown Voltoge 5 A Ig =10 A Ic =
BVERD Emitter to Base Breokdown Voltage 5.5 v \g = 100 pA ic=0
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Silicon Planar Transistor BSX88:-BSX88A

ELECTRICAL CHARACTERISTICS (25°C free oir temperoture unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT  TEST CONDITIONS
LVceR Callector to Emitter Sustaining Voltage 20 v Ic =30 mA R s 100
Notes 4 ond 5) (pulsed
LVceo Callector to Emitter Sustaining Voltoge 15 v Ic =30 mA Ig=0
{Notes 4 and 5) (pulsed)
LVceo Callector ta Emitter Sustaining Voltoge v v Ic =10 mA Ig=0
(Notes 4 and 5) {pulsed)
hie High Frequency Current Goin (f=100MHz) 3 4 Ic =10 mA Vce=10V
hye High Frequency Current Goin (f=100MHz) 3.5 58 Ic =30 mA Vce=10V
Cobo Bose-Collector Copacitonce 4 6 pF lg=0 Veg =10V
Cobo Base - Collector Capacitonce 3 5 pF =0 Yeg =5V
Cre Emitter Tronsition Capocitance 6 9 7 8 pF Ilc=0 VBg = -0.5V
Te Charge Storoge Time Constont (Notes 6-7) 25 10 20 ns Ic =Ig1 = [g2 =10 mA
ton Turn On Time (Note 7) 40 18 30 ns lc =~ 10mA, Ig1=3mA,
VBE=-2V
toff Turn Off Time (Note 7) 75 50 70 ns Ic = 10mA, Ig1=3 mA,
g2 = 1 mA
N Base Spreading Resistonce (Note 8) 50 Q Ic =10 mA YcE=10V
NOTES:

(1) These rotings ore limiting values above which the serviceobility of any individual semicenductor device may be impaired.

(2) These are steady stote limits. The factory should be consulted on applications involving pulsed ar low duty cycle operatians.

(3) These rotings give o moximum junction temperature of 200°C ond junction - ta - case thermal resistance of 146°C/watt (derating
factor of 6.85mW/°C); junction - ta - ombient thermal resistance of 486°C/wott {derating factor of 2.06 mW/°C).

(4) These rotings refer to o high - current point where collector - to - emitter voltage is lowest. For mare informotion send for SGS- AR 5.

(5) Pulse Conditions : [ength = 300 psec; duty cycle=1%.

(6) Meosured on Sompling Scope PW = 400 ns.

(7) See switching circuit for exact values of Ic, Igq ond Ig).

(8) rp! =hije (Real Port).
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Silicon Planar Transistor BSX88

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperoture unless otherwise noted)

COLLECTOR CHARACTERISTICS* ; COLLECTOR CHARACTERISTICS* o COLLECTOR CHARACTERISTICS*
Y - T 1
323/31,'@;\ L~ JTa S s _ﬁﬂi A1 o / QAE"“/“/ Tp = 125C
S .
T e o A I T s \/‘T\[ﬂ ,“IA /1] T e ‘ BN
. Q. . - ‘ u.!
= /]./TT bal = o l = L] |
E . oyr—/ » / A _1(/ // l ) .06 ,l }
3 aomal {1 3 1100 mA|_1 / 3 LT /
« = « @ V4
g 4 | / 2 s 075 mA / E 4 Ml,“A _~
I 0.19 mA / I I [ l b L
= 4 l i =
3 % 3 o 8 |
S 2 L / S 2 ] A S 2 b0
B 0.05 mA| / o 0-02"5 mA__ | o !
0 Ig = 0 0 15-0] . 15 =0
0 B 0 15 2 25 0 5 10 15 2 25 o 5 10 15 2 25
Veg - COLLECTOR VOLTAGE - Volts Vg - COLLECTOR VOL TAGE - Volts Vg - COLLECTOR VOLTAGE - Volls
COLLECTOR CHARACTERISTICS”® © COLLECTOR CHARACTERISTICS* 5 COLLECTOR CHARACTERISTICS*®
Ta =550C | J | 2.0ma P Y Ta= 125G | «\L/‘/r-
ko : D == 5
N 3] f o
< e A < w ,/ gaomh | < a0 //fmr«——-._
& 7P 1.8 mA| ;' /// [75"\A £ yVa onlmA
E 0 - LomA g 5 // I €5 ///
= < 7 .60 mA—T ] < / Y
e 1.3 nA 3 | 3 /A 0.3m
= 20] /) 0.‘;mA E " Ve H 45mA E » ,(// .
s 0.2m
I 0.6 mA ; E /‘/ 0 I,,,A ; L | | —
2 | 3 (A g |
2 10 S 10 B 0.1 mA
o 0.3 mA . 0,15 mA 5 [
; o L <
o L - = . ; —
o Ig=0 . 15=0 0 B
0 0.4 0.8 L2 L6 0 0.4 0.8 L2 1.6 2 4] 0.4 0.8 1.2 L6 2
Vg - COLLECTOR VOLTAGE - Volls Veg - COLLECTOR VOLTAGE - Volts Vg - COLLECTOR VOLTAGE - Valts
BASE CHARACTERISTICS® % BASE CHARACTERISTICS* © BASE CHARACTERISTICS*
1 T T
Tp =-55C STAI 5mA T4 = 125°C 5,“|n ’
B AmlA” %o ! I’I’ < |
' ‘ AmA . 4mA
[t | | = i
z ImA i TmA ” 3 I I
Z 3 } < 30 ] g 30 3mA
3 2in 3 [ 3 /|
o a A « 1
Ezo 1mA Ezo IIII Ezo 2"‘.‘//
TmA 2
E (il ; | E 1oy [1[N]
g = 0.5 B g
8 2 osmef ] g s=osnal [[]] %y U]
’ it ’ i ssw i
0 0 1 0
06 07 0.8 0.9 1 i [ 07 08 09 1 04 05 06 07 08 09
Vgg - BASE VOL TAGE - Volt Vg - BASE VOL TAGE - Volt Var - BASE VOL TAGE - Volt

* Single family characteristics on Transistor Curve Tracer.
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Silicon Planar Transistor

BSX88

TYPICAL ELECTRICAL CHARACTERISTICS

heg - OC PULSE CURRENT GAIN

hfe - HIGH FREQUENCY CURRENT GAIN

CAPACITANCE - pF

DC PULSE CURRENT GAIN
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Silicon Planar Transistor

BSX88

TYPICAL ELECTRICAL CHARACTERISTICS

FALL TIME VERSUS TURN
ON BASE CURRENT

FALL TIME VERSUS TURN
ON BASE CURRENT

(25°C free air temperature unless otherwise noted)

FALL TIME VERSUS TURN
ON BASE CURRENT

1000 1000 500 —
Tpz =0 l H tlczzom %
1g2 = 0.04 mA Iy =0 vee = 5 Valt by = 0
82 m 82 — B2
— ]
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Silicon Planar Transistor BSXB8E

TYPICAL ELECTRICAL CHARACTERISTICS

DELAY TIME VERSUS RATIO OF
o COLLECTOR CURRENT TO BASE DRIVE
Vee =|5 . Pl
Vgg (ofh = 0.5V

o

=3
=3

tg - DELAY TIME - nsec
S
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- m
&
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3
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Generalor or equivalent

(Source Impedance = 50

V|N Rise Time < lnsec

ton

VBB = - 4Vdc
Viy = -21Vp-p

Vin

FROM

Mercury Relay Pulse
Generalor or equivalent
(Source Impedance = 500)|
V| Rise Time < 1nsec

]
<10 vée \VIN

TURN ON AND TURN OFF
TIMES TEST CIRCUIT

VouT

L

(25°C free air temperature unless otherwise noted)

RISE TIME VERSUS RATIO OF
COLLECTOR CURRENT TO BASE DRIVE
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Sampling Osetllo-

scope of equivalent
(High Impedance Probe)
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Silicon Planar Transistor

BSX88A

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS *

COLLECTOR CHARACTERISTICS®
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*Single family characteristics on Transistor Curve Tracer,

VBE - BASE - EMITTER VOLTAGE - Voly
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(25°C free air temperature unless otherwise noted)

COLLECTOR CHARACTERISTICS *
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Silicon Planar Transistor BSX88A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
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Silicon Planar Transistor BSX88A

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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TURN OFF BASE CURRENT " TURN OFF BASE CURRENT 2 TURN OFF BASE CURRENT
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Silicon Planar Transistor

BSX88A

bon
Vgg = - 4vdc
Viy =-21Vpp

FROM
Mercury Relay Pulse

Generator or equivatent

(Source Impedance =

V| Rise Time < lnsec

Duty Cycle < 2%

0
v
-10—:[

TURN ON AND TURN OFF
TIMES TEST CIRCUIT

Vout

FROM
Mercury Relay Pulse
Generalor or equivatent
(Source Impedance = 501
Vin Rise Time < lnsec

CHARGE STORAGE TIME
CONSTANT TEST CIRCUIT

0.1uF

a9 1K

Vin

506)
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TO

Lumalron Sampling
Oscitloscope or

equivalent
0% v
T iN
B Yort
| /0% Vag = + 17 Vdc
Vour Vin =- 20 Vp-p
—1 bt
VouT
T0
Lumatron Sampling
Oscilloscope or
equivalent
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diffused sili
NPN ' phanar transistor BSX 93

High frequency
saturated switch

The BSX 93 is an NPN silicon Planar epitaxial transistor
designed specifically for high-speed saturated switching
applications in the 50 - 100MHz range at current levels
from 100 microamps to 100milliamps. {tis suitable for most
satellite and conventional, small signal, RF and digital

ELECTRICAL CHARACTERISTICS type clreutts.

(T4 = 25°C unless otherwise noted)

Symbol Characteristic and Min. | Typ. | Max. | Unit ABSOLUTE MAXIMUM RATINGS (1)
test conditions (T, = 25°C unless otherwise noted)
h DC Current Gaia {5}
FE Ic=10mA Ve =1V 4| 8o | 120 Voltages and Currents
[ = 100 mA Veg =1V 20 70
C CE
heg | BC Cumems G (9 Collector to Base Vepo 40V
Ic=10mA Vep=1V Tu=5%C | 20| 4 Collector to Emitter (4) VCgo LV
Vi sar| Base Saturation Voltage (5) o ans loss | v ]Czior;‘l_léctclr t%a Emitter \‘;CES 4(5)‘\;
1c =10 mA Ig=1mA [072 075 |0 itter to Base EBO
VpEon | Base- Emitter On Voltage Collector Current (10 psec Pulse) Ic 500mA
I[c=10 mA VC.E =1v 0.7 v
. Temperaturos
VCE sar| Collector Saruration Voliage (5) 015 | 0.20 v
I =10 mA Ig=1mA 1 .
. o ! . a B= " Storage Temperature TgTg-65°C to 200°C
cpo | Colector Reverse Curren 1 =0 01| 02 | pa Junction Temperature T] 2000C
. c: e Lead Temperature (Soldering, c
CBO | Collector Reverse 13 1o time limit T
V=2V  Ig=0 Tp=150C 10| 70 | uA ) L 3000
BVcpo | Collector o Base Breakdown Voltage Power (2-3)
ic=10pA Ig=0 v . -
BV kg | Collector to Emitcer Breakdown Voltage v DIS’I?lpatlon[ at 25°C Case P 1w
Ic=10 pA VEB =0 40 ) t?mpe.ra ure ! D
BVgpo| Emitter to Base Breakdown Voliage Dissipation at 25°C Ambient
Ig =10pA Ic=0 5 v Temperature Pp 0.36W
LVcEg | Collector to Emiuter Sustaining Volrage
{4and 5)
Ic=10mA lg=0 15 v
hy High Freq. Current Gain
fe l[c=10mA Vcg =10V = 100 MHz 4] 65 PHYSICAL DIMENSIONS
Emicter Transition Capacitance Similar to Jegec TO-18
o Ic =0 Vgp=0.3V 3.8 6| oF
Cobo Base - Collector Capacitance
Ig=0 ) Vg =3V 23 40 pF 12,2 M. 08 ccron
Ts Charge Storage Time Constant (6} oLt
ic=Ig;=1g2= 10 mA [ 13| »s ;
ton Tum On Time (6)
lc=10mA Ig; =3mA 9 12] ns — ‘1:: .
tott Tum Off Time (6) . N y
c=0mA Iy =3mA Igp=13md 1B 18| s
:;.:2‘ 0,40 53 43
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual
semiconductor device may be impaired. Note AU dhmeasons e
(2) These are sieady state limits, The factory should be consulted on applications in-
volving pulsed or low duty cycle aperations.
(3) These ratings give a maximum junction temperature of 2000C and junction -to- case
thermal resiszance of 175°C/ W (derating factor of 5.7 mW/°C); junction-to-ambient
thermal resiscance of 486°C/ W (derating factor of 2.06 m¥/<C).
(4) These ratings refer to a high-current point where collector- to- emitter voltage is
lowest. For more information send for SGS - AR 5.
(5) Measured under pulse conditions: pulse length = 300 psec; dury cycle = 1%
(6) See switching circuits for exact values of 1, g and lg,.
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silicon planar transistor

BSX 93

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

heg - DC CURRENT GAIN I - COLLECTOR CURRENY - mA

Vpg (ON) - BASE EMITTER ON VOLTAGE - V

COLLECTOR CHARACTERISTICS *

COLLECTOR CHARACTERISTICS *

BASE CHARACTERISTICS *

00 . I 5 00 T
\p Do mA Lo 0 mA
A S — I
=0 4 | 20
[ <« ! 0.05 mA <
y/iVa amA ] . 11 : — 25 mA
0 0.08 mA 20 =20 mA
// ,,/ ! 3 n —t—1 [
o
160 A A 2mA_| E 0.03 WA g 10 =10 ma
T 5
= | g - ! :
100 100
TR 3 0.02mA S Ig= 5mA
- | S S ¥ 11
80 1 0.0 mA! 60
g = 0 i 1g=0
0 | 0 | | ' 8 0 //”
0 0.4 0.8 1.2 18 2 [} 25 5 78 10 128 16 o4 o8 0.8 R 12 14
Ve - COLLECTOR VOLTAGE - V Vg - COLLECTOR VOLTAGE - V Vi - BASE - EHITTER VOLTAGE - V
DC PULSE CURRERT GAIR COLLECTOR SATURATION YOLTAGE BASE SATURATIOR YOLTAGE
YERSUS COLLECTOR CURRENT YERSUS COLLECTOR CURRENT e YERSUS COLLECTOR CURRENT
TTIT 1 L > T CrTTT
’-VCE"V— P ™ 3 § 08| 1= 101 > —Ic = 10}
100 B N = w 1.2
4 A g £
z
@ | \ g o g
5 »
25 H — & Lz S TH- b
] 3 s_ 0.8 1 L
d g vy H Bt
ol g N c_+ 11 il
0 ] ' C S ERTIN Pl | TS’_r g 0.8 f=—=1""1 \.E,.rr
[ g { .
R - Nig A £ =
» g N \): HHEEH 204
= e W
3 >
0 > 01 1l | 0.2
0.0y 0.1 1 10 100 500 0.1 1 10 100 1000 0.1 1 10 100 500
I - COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT - mA
BASE - EMITTER ON YOLTAGE INPUT AND QUTPUT CAPACITANCE COLLECTOR REVERSE CURRENT
a YERSUS COLLECTOR CURRENT YERSUS REVERSE BIAS YOLTAGE VERSUS REVERSE BIAS VOLTAGE
T '
T < yaai
120 {vepaty . P
4 e E
d Z,
te
' 5 , a 0 2
L3 b 00 fiig
5 T T T
08l 1t = 9% F = 7
- - LT 2 , —— ¢ pd
T ne 1 Ed 2
.Z?C $rt 1 a
0.6 |ft 7 L - 3 g 1
—/ 6'
0.4 _I‘E} ol 1 o ya
aa L1 0 .
0.1 1 10 100 500 0.1 1 1 s 0 10 2 0 40

[C - COLLECTOR CURRENT - mA

REVERSE BIAS VOLTAGE - V
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silicon planar transistor

BSX 93

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air cemperature unless otherwise noted)

Icpo - COLLECTOR REVERSE CUPRENT - pA

- TURN ON BASE CURRENT - mA

g1

Igo + TURN OFF BASE CURRENT - mA

0.1

COLLECTOR REVERSE
CURRENT VERSUS TEMPERATURE

S S |

T
-Vep = 2V

W

25 50 75 100 125 10

Ty - AMBIENT TEMPERATURE - °C

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENT

P I /,I
T 11T
— V, =3V
cc
p

) A A /N
295, ./
A / A

Z
V4
”
4
V4
V4

7
V4
4

\.

1
\
>

)
2
A

1 10 100
Tg - COLLECTOR CURRENT - mA

FALL TIME YERSUS TURN ON AND
TURNR OFF BASE CURRENT

/ V

T
Ic = 0 mA
Vcc=3V

7

S LS

o~

2,

0 2 4 [ 8 0 12
181 . TURN ON BASE CURRENT - mA

hge - HIGH FREQUENCY CURRENT GAIN

Vpg (0) - REVERSE BASE EMITTER VOLTAGE - V

Ipg - TURN OFF BASE CURRENT - mA

HIGH FREQUENCY CURRENT GAIN

SWITCHING TIMES VERSUS

VERSUS COLLECTOR CURRENT » COLLECTOR CURRENT
[
T 11 [T
—'=|NHHI 0 VCC=3V
Veg = 10V lc=1Wigy=101gy ]
6 ™~
| AN
7 2
N N \
4]
il 2w \\\‘ . /]
2 \\ L b
g s N = v
x —
z & N
7]
0 1
1 5 10 60 100 1 5 10 % 10 30
I - COLLECTOR CURRENT - mA i - COLLECTOR CURRENT - mA
DELAY TIME YERSUS TURN ON BASE CURRENT FALL TIME YERSUS TURN ON AND
AND REVERSE BASE EMITTER YOLTAGE TURN OFF BASE CURRENT
. 3
w11/ T
& Voo ¥ ] B g = 10mA
| yA T 4 Vec=av
N 7R : T
< % LAY 7%
[ 3§ o
3 - v, g P J ]
/ [ /| e L 05 L1
o
" al
T
-, /T/ 10 n5eC }/—//
I 2 ——
/ =
0 / o
1 2 5 10 2 50 0 2 ‘ 8 8 10
Igq - TURN ON BASE CURRENT -mA 1g1 - TURN ON BASE CURRENT - mA
FALL TIME YERSUS TURN ON AND STORAGE TIME YERSUS TURN ON
TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT
—T
IC = 100 mA Lj‘ // IC x‘l’;mA‘ /
Veo® Y .
%6 | €€ I,;‘/ / A g Yec / / -
s
2 g sl ——
=
o
15 ¥ 4
£
[=]
10 z 4
5
5 8 2
1 -
0 [} L
0 5 10 5 20 % 0 2 4 6 ] 10

Igy - TURN ON BASE CURRENT - mA
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silicon planar transistor BSX 93

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted}

STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT
/ i '
E 8 f < 25 / / Z]
. o E
< K 5 /]
i : g o
£, g b
i y ;/Z & 7
g % % R 1
2 »
E / ) B ARVARVAR
s ¢ < s A
/ A z W0 / \\sd'
S 74 ,/’ H )4 pd
Y 2 / L lg = PV mA ]
8 //7/ Vee= 3V | B s Ve 1g= 100 mA |
Il 1
1> L Vee = 3v |
0 | | o L 17 L1
[] 2 4 ] ] 10 12 0 5 10 156 20 25
lﬂ‘ - TURN ON BASE CURRENT - mA IBI - TURN ON BASE CURRENT - mA

TEST CIRCUIT Tgy Torr

10 oF
Ll

SCOPE Zyy »100K

0.1,F
000
PULS|
i T.U.T

Yout
Tonilc=10mA g =3mA VYgg=-3V
Toilc=10mA g =3mA gy =15mA Vgg=+12V

TEST CIRCUIT
SCOPE Z)N=50
R.T.
10% P.W.»200 ns 0
90% YIN
Your

Te=lc=lg1=1g2=10mA
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d sil
INPN {jffused silicon 2N 914

Saturated logic switch

and VHEF amplitier

The 2N914 is an NPN double-diffused silicon Planar
epitaxial transistor encased in the JEDEC TO-18 package.
It provides improved operation over the popular 2N706
and 2N708, and also gives greater latitude in circuit design.
The Planar structure provides low leakage currents, wide
beta range, and superior reliability. The epitaxial feature
gives an extremely low VCEgat that is relatively temperature

ELECTRICAL CHARACTERISTICS insensitive. The 2N914 is primarily a universal switch but
(TA = 25°C unless otherwise noted) it is also an excellent high-speed high-gain logic and memory
driver at collector currents up to 500 mA.
Symbol Characteristic and Min. | Typ. | Max.| Unit
ABSOLUTE MAXIMUM RATINGS (1)
hrE DC Pulse Current Grin (5) (T A = 25° C unless otherwise noted)
Ic=10mA  Vcg=1V 30| 55 | 120
IG=500mA V(g=5V 10| 17 Voltages
1¢=10mA VCE:IV Ta=-55°C 12 | 28
VBEsat BaseI%alurah?n t::‘l:se (5) - 070 | 07| 0go | v Collector to Base VCBO 40V
Ic= B=1 - . . i
V(CEsat | Collector Saturation Voltage (5) Collector to Emitter (4)
|C=zgolmA 1 :ZOn;A e 8.40 070 | V (R < 10Q) VCER 20V
I=101g Tp=-5510125°C (San 20 [ 025 | V i
he High Frequency Current Gain Col!ector to Emitter (4) VCEO 15V
Ic=20mA VCp=10V  f=100mc 3|37 Emitter to Base VEBO 5V
Cob Output Capacitance
1E=0 Vcp=10V 45 | 6 pF
Cip Input Capacitance Temperatures
Ic=0 VER=0.5V 9 pF ° o
lcgo | Collector Cutolf Current Storage. Tempergture TgTG -65°C to + 300°C
Ig=0 Vop=20V 4 125 |mpa Operating Junction Temperature T 200°C max
150 VeS_0v  Ta=150°C 3 |15 DA & b !
E= CB= A= i
BVcpo | Collector to Base Breakdown Voltage Lead Temperat,ur.e (Soldering, 300°C X
Ic=1pA  IE=0 a0 v No Time Limit) TL ma;
VCER (sust) Collector to Emltter Sustaining Voltage
(4and 5) Power (2 and 3)
Ic=30mA (pulsed) Rpg<100Q 20 v —
VCEO(sustLC";lesc)w' to Emitter Sustaining Voltage Dissipation at 25°C Case
ant
Ic=30mA (pulsed) =0 s v ] Temperature , Pp 1.2W
BVEpQ | Emitter to Base Breakdown Voltage Dissipation at 100°C Case
lc=0 I=10p4 5 v Temperature Pp 0.68W
IEBO Emitter Cumrent Dissi A { 25°C Ambient
Ic=0 VEp=4Y 0.007| 01 A issipation a mbien
lcgx | Collector Current Temperature Pp 0.36 W
VCE=20V VBE=-0.25V T4=125°C 3 10 | pa
Ty Charge Storage Time Constant {7 and 8)
[c=lp] ~20mA, 12 =-20mA 13 20 | nsec
ey | TomnTime (8 : PHYSICAL (ljDIMENSIr?NS
Ic ~200mA, lg) ~40mA 25 40 | nsec in accordance WI(_
foaf Tum off Time (8) JEDEC T0-18 outline
Ic ® 200mA, [ ~40mA, gy ~-20mA 25 40 nsec
12.7 Min. 0.8
I COLLECTOR
=l:‘
| e Y et
NOTES : . . 3 Leads Y
1) These ratings are limiting values above which the serviceability of any individual 50.49:040 2743
semiconductor device may be impaired . : LEAD No. 1 45°
2) These are steady state Umits. The faclory should be consulted on applications
involving pulsed or low duty cycle operations,
3) These ratings give a maximum junction temperature of 200°C and junclion-to- Notes : all dimensions in mm.
case thermal resistance of 1459C/W (derating factor of 6.9 mW/°C) junction
to-zmbient thermal resistance of 486°C/W (derating lactor of 2.1 mW/°C).
4) Rating refers to a high curmrent point where collector-to-emitter voliage is
lowest. For more information send for SGS ARS.
5) Pulse conditions: length = 300 psec; duty cycle = 1%,
6) Ic= 1mA through 20 mA.
7) Measured on Sampling Scope. PW > 200 nsec.
8) See switching circuits for exact values of I¢, I, and Igg.
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silicon planar transistor 2N 91¢

TYPICAL ELECTRICAL CHARACTERISTICS

PULSED DC CURRENT GAIN

COLLECTOR CHARACTERISTICS *  COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS * VS. COLLECTOR CURRENT
m‘:» X T-100'C ‘j A T e 00C Tmi00°C ‘ I/V 90-‘ ° Ve < 2V lo0-c |
’ )VJ 1 oo H
H [ 1 2 3 - i -
. | i 0 bt : o= § !
s AL 5 T i AT
H e | g e e u-oms (1] z ( e
- 4 ] = H £
g I 2 yainkk = g L & 4 !‘ NA
S IRE= g H T 3 2 N
AR e e
- —1 = 1 - < ]
g ot / /i s AT 1 ]
o "'?: | . ‘-“’; . /] =1 i | I il
4 I 0 0 1 [I 00
e - COLLECTOR YOLTAGE - vOLTS Yer - COLLECTON YOLTAGE = YOLIS ° “ ,“_l::l ..m"uf,m, b ! Tc - COLLECTOR CURRENT - ma
COLLECTOR-BASE QI00E REVERSE
s COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS = w BASE CHARACTERISTICS * CURRENT VS. REVERSE BIAS YOLTAGI
0
<HN Te2soC 7 F ] re2sc Te257C muy/ 1 . |
] + =
[ %’:‘ el - S/
i 2 © 7w o
- U/ - s L] | o | 8 :
5 B E v | = T ; - 1.-|o-u[ / Tomh 2 wf—
i i olet D ] § :‘:;J:// ] % I ~soma ?
g, qabs et | |2 T e L1 - y/ l - /
i LT 11 b e 1] g 'l// g § 03
R b ‘e | ¢
0 T - + 2
T [ - =z
% 0 0 ) \1‘4 ° / Iz' 2 % o4 l 08 17 0 2 O 0 )
Ve - COLLLCTON WLTAEE = vuly et - COLLECTOR YOLTAGE - vOLFS Yy - BASL VOLSAGL - ¥OUTS ¥ep - COLLICTOR 10 BAST VOLTAGE - ¥OLTS
COLLECTOR-BASE DIOOE REVERSE
, COLLECTOR CHARACTERISTICS *  COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS * o CURRENT VS TEMPERATURE
I
: ;:‘ /' ”'-.ssc }B»;:b‘/ 13-t e 1 Vep m 20V
' 10
i EP D 1] E : H
¢ A e T VTN 5 A :
TN T e z LA
S g sl InEn - anENEE=) ; i
AnEEEiimbwa=s =SSk | |
Lo [ 1 K e Y K ] s
T e A L
o £ l.?-oo ° 1;-0 ° o¢ 3 12 w6 70 00Oy T TR T TR
¥y - COLLICTOM YOUTAGE - vOLTS Yoo - COLLECTOR YOLTAGL - YOUTS Vau - BASE vulacL - vOLTS Ta - AMBI[KT T[MPLBATUAE - *C
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE INPUT ANO OUTPUT CAPACITANCE CONTOURS OF CONSTANT GAIN
VS. COLLECTOR CURRENT VS. COLLECTOR CURRENT VS. REVERSE BIAS VOLTAGE BANOWIOTH PROOUCT (f;)
3 | k-on Bl . Trone —Tm ] I
’ N ! 5 ¢=lg=0 L
; K ) IS avir Ay
g g ® T i /
§ § o : BaSwy R /17
H L1 g R Got - Outret Capacitency g
2 < i P il g H ~J = % K
A T ] N :
FEL A g o "A ve af “ Crc o 1117 ™ 2 A L o
& L ﬂ_ : s —F Frosuitm Copacetonce g 1 /
i = LU 5 o=t : = INA I
K [l * T
' o3 Wm0 Ok 03 0 o o5 19 3 CRY (] n ) -:o:s : 0
Tc - COLLICTOR CURRENT - ma e - COLLECIOR CURNERT - mi ALYLRSE DI4S YOLTAGE - YOLTS Ie - COLLECICA CONRLAT - ma

“Single famity characteristics on Transistor Curve Tracer.




silicon planar transistor 2N 914

TYPICAL ELECTRICAL CHARACTERISTICS

INPUT AOMITTANCE VERSUS OUTPUT AOMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE REVERSE TRANSFER AOMITTANCE
COLLECTOR CURRENT — OUTPUT COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT —
SHORT CIRCUIT INPUT SHORT CIRCUIT OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT
¥ [ vy = 8v . |
g b vaesv| || b | | | Jiov H t2100me i b er -
3 " i==n nRE Eseal =
LI F LA 5 v
3 § S T ; ;/44/ :
- ] o 1 % E
g_ . //m e S ’/// v ] gw % £ O Vg - 3v,10v,15¥ |
gy = === s g £
R e e e il ' H =
£ | KX g = wesvovn 4 — ¥
- l-lloo e |]|oo|n~c E /}/“ i 5 |I-|oor
e - tnu(:voln CmRiaT - md ' e - uumol CUmENT - M ! T - COLLECTOR CURREAT-mA I¢ - COLLECTOR CLOACNT - md
INPUT ADMITTANGE VERSUS FORWARD TRANSFER ADMITTANCE REVERSE TRANSFER AOMITTANCE
FREQUENCY — OUTPUT SHORT QUTPUT ADMITTANCE VERSUS VERSUS FREQUENCY — VERSUS FREQUENCY —
FREQUENGY — INPUT SHORT CIRGUIT OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT
T T
lc -10ma Ie =10mA
o g ] | R ime g e
H [y H ™ y
; . ¥ ¥ ;
VARp AR ™~ ;
: / : / 3 o /
H - H / g N oz /
=P N il b LT
b= | - :—‘___’—_/ " = E— e MR
") ) 00 X0 K0 X ) =) 700 %0 %0 % W W0 w0 %0 50 i 00 00«0 %o
1 - IRIQUUKTY - mc ) - FREQUENCY - m¢ 1= FRIQUEMCT ~ mt 1 - FREQUINCT - mT
TYPICAL PERFORMANCE DATA
STORAGE TIME VS. FALL TIME VS. SWITCHING TIMES DELAY TIME VS.
TURN ON BASE CURRENT TURN ON BASE CURRENT VS. TEMPERATURE TURN ON BASE CURRENT
00
PR e R i
et = (11 =0 I 5
P /’_,m Lt Ic = 200mA l/ P ,
: =casecch = fafin sn A =S
: SLLATE ey e PISSSEEN
o o WiV - o7
PPTTIRE R ER NN
: T = H A LTS
- / 1 L!!-A ) 3 : R b
1
397 PV ] L S A——
1 0 [ ] 7] 20 0 ! L i 0
To - TUMC Ok BASE CURREXT - mA Ty - TURK OB BASC CURRERT - ma Ty - AWMENT TCAPLRATUAC - *C I - TURW O BASE CURSEMT - ma
STORAGE TIME VS. FALL TIME VS. STORAGE AND FALL TIMES VS. RISE TIME VS.
TURN ON BASE CURRENT TURN ON BASE CURRENT VS. COLLECTOR CURRENT COLLECTOR CURRENT
190 T ] T 17
= R i
w 3o 0 Ta25¢ ek
D § | AT 2a
L ® o 2 :
z N 2 =1 = S LA
3" 3 ] X \ 5 B = Y
H H :
: iz :
- S LT
ok o
I¢ = 200mA veersv | [ ] \\:_
T Ve ® 5V s 111 [, L
L 00 0 0 ) X0 . [[ E ) [[ X E: 0000 %00
Ty - TURK Om BASE CURRIRT - mA Iy - TURK O BASE CURRERT - ma 1g - COLLECTOR CUARCAT - e 1. - COLLECTON CUMMCNT - ma
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silicon planar transistor 2N 914

CHARGE STORAGE TIME-CONSTANT TEST CIRCUIT

Yy 7Y +5v
100 240
81 1K gurpuT
INPUT 0.1 215
o—— TO SAMPLING OSCILLOSCOPE
—W_Lr Input 2 = 50 ohms
200 Rise Time = 1 nsec.

FROM PULSE GENERATOR
¥, Rise Time - 1 nsec.
Source Z = 50 ghms

T.. AND T, TEST CIRCUIT

Voa - 4Y +35v

0 b
o1 1K gyreyr
2 aneut 01 200
T0 SAMPLING 0SCILLOSCOPE
Input Z = 50 ohms

FROM PULSE GENERATOR 55 Rise Time = 1 nsec.

¥, Rise Time < | nsec.
Source I = 50 ohms =




NPN fiiused sicon 2N918
Ultra-high

frequency oscillator
and amplifier

The 2N918 is an NPN double-diffused silicon Planar
epitaxial transistor. It is designed for low-noise high-
frequency amplifiers; 1kMc/s local oscillators; non-neu-

tralized IF amplifiers and non-saturating circuits with rise
ELECTRICAL CHARACTERISTICS and fall times of less than 2.5 nsec.

(TA = 25°C unless otherwise noted)

ol Characteristic and ol N ni ABSOLUTE MAXIMUM RATINGS (1)
Symbel test conditions Min. | Typ. | Max. | Unit (TA=25°C unless otherwise noted)
heg ECS;:':""‘ G;‘gés:) . 0 | 5o Voltages and Current .
VBEsar | Base Saturation Voltage (5) Collector to Base VcBO 30V
S oloma 1B -lma LY Collector to Emitter (4 \ 15V
V(Esar | Collector Saturation Voltage (5) o 'ec or to Emitter ( ) CEO
Z10mA  Ig=ImA 04 | v Emitter to Base VEBO 3V
BVcpo | Collector to Base Breakdown Valtege Collector Current Ic 50 mA
Ic=1pA  Ig=0 30 v
BVERQ |Emitler (o Base Breakdown Voltage
lcp=0 Ig=10pA 3 v Temperatures
Vi Collector to Emitter Sustaining Voltage
CEOsust 8 Tt Storage Temperature TsTG -65°C to + 300°C
lc=3mA Ig=0 s v Operating Junction
Ico fg“ji;or Cult:/féc";"fg; 0 | Temperature Ty  200°C Max
= = n, .
IE=0  VepIsV Th=150°C y | e Lead Temperature (Soldering,
hre High Frequency Current Gain No Time Limit) Tr  300°C Max
Ic=4mA  Veg=10V  f=100Mcs | 6 | 9
Cob: Common-Base, Open-Circuit Outpul Capa-
obo | ance Power (2and 3)
Ig= Vep=10v o .
lg;g vgl;:(')o ey ;:: Dissipation at 25°C Case
Cibo  |Input Capacitance Temperature Pp 03 W
Ic=0 VEB=0.5V 2 | pF Dissipation at 25°C Ambient
G Available Power Gain (neutralized)
pe 2 W
Ic=6mA VeB=12V (=200 Mc/s 15 18 dB Temperature PD 02
Py Power Qutput .
1c=8mA VCB=15V =500 Mc/s 30 40 mw
n Collector Efficiency
Ic=8mA Vep=15V =500 Mc/s 25 X
NF Noise Figure (5)
Ic=ImA  Vcg=6V 3 6
C cE s PHYSICAL DIMENSIONS
similar to JEDEC TO-18 outline
12.7 Min. 0.8
I COLLECTOR
=
E
3 Leads
2049040 3743
NOTES :
1) These ratings are limiting values above which the serviceability of any semicon -
ductor device may be impaired. n
2) These are sieady state limits. The factory should be consulled on applicauons Note . all dirrensions in mm.
involving pulsed or Jow duty cycle operations.
3) These ratings give a maximum junction lemperature of 200°C and junction-to-
casc thermal resistance of 584°C/W (deraling factor of 1.7 mW/°C). Junction-
to-ambient thermal resistance of 875°C/W (derating factor of |.14 mW/°C).
4) Rating refers 10 a hlgh cument point where collector-lo-emitter voltage is
lowest. For more lnfommllon send for SGS AR S
5) [ - 60 Mcfs; Rg =400,
6) C¢p measured usmg lhree thermal measurement technique with case and emitier
guarded.
JULY 1971
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silicon planar transistor 2IN918

TYPICAL COLLECTOR CHARACTERISTICS *

T LA T T F
L /\:‘ / . | P . 0
Vs> e/ ma CrEPb iy
£, e g Z ,f' /\f, /
g et AL e /]
P e A g, ep] /
g fa( /;9 i E Lo dt /
. oty Lt . A,
EEmE T o S S v
e T g o 1 Iy -0
o 7 4 1 1% x
Ver - COLUICIOR VORTAGE - VOLTS Yee COULECIOR VOLJAGE - vOL)S

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR-BASE DIOOE REVERSE
CURRENT VERSUS TEMPERATURE

COLLECTOR CUTOFF CURRENT
VERSUS REVERSE BIAS VOLTAGE

5. T—T 0.1 L
s, ey -uv . 1B
E 4 E
s, L =
3 1 e
§ [X] 7/ 2 o0 >
g 0l A g ]
| 3o 7
Som S
o - p
Som Fow
0.0 o.0m
w13 1% w10 7 16 E]
- ANCTION TIMPERATLAE - * Vea - COLLICTOR T0 BASE VOUAGE - VOLTS
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
YERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
L0 r 12
A ‘I‘“ll ‘ 2 ‘e 'I“"Ia
o O } ; 10 t — ‘.":
% 04 ] i cl g 1) ——“/jﬂ’—;/;b/
5 | i
i W s nmBic,
B g 17
8o :
5 .. g 04
E_ o L 3 I {
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silicon planar transistor 2N918

TYPICAL SMALL SIGNAL COMMON EMITTER “Y” PARAMETERS
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silicon planar transistor

2N918

NEUTRALIZED 200 Mc/s POWER GAIN AMPLIFIER TEST CIRCUIT

TYPICAL PERFORMANCE
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diffused silicon
planar transistors

NPN

2N1613-2N1711

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

Symbol Charactensiic and Min. | Typ. | Max.| Unit
hpg DC Current Gain *
hre High Frequency Current Gain *
NF Noise Figure ©
VBEsat | Base Saturation Voltage (5)
Ic=150mA  1g=15mA 095 | 13 | Vv
V(CEsar | Collector Saturation Voltage (5)
Ic=150mA 1g=15mA
2N 1613 0.6 | 1.5 4
2N 1711 0.5 1.5 v
Cob Output Capacitance
1g=0 Vep=10v 18 25 | pF
Crg Emitter Transition Capacitance
Ic=0 VEp=0.5V 50 80 | pF
Icgo | Collector Cutoff Cumrent
1g=0 Vep=60V 03 10 | mpa
Ig=0 VCB=60V  Tp=150°C 04 10 [ pA
BVcpg | Collector to Base Breakdown Voltage
1c=0.1mA  1g=0 75 v
VCERsust Collector to Emitter Sustaining Voltage
{4 and 5)
Ic=100mA (pulsed) Rpp <100 50 v
BVERQ | Emitter to Base Breakdown Vollage
1c=0 1g=0.1mA 7 v
Iggo | Emitter Cument
1c=0 Vgg= SV
2N 1613 005 10 | mpA
N 17 0.05 5 muA

* For thesc paramelers, see lable on next page.

NOTES :

1) These ralings are limiting values above which the serviceabilily of any individual
semiconductor device may be impaired.

2) These are steady state limits. The factory should be consulted on applications
involving pulsed or low duty cycle operations.

3) These ratings give 2 maximum junction temperature of 200°C and junction-to-
case thermal resistance of 58.3°C/W (derating factor of 17.2 mW/°C). Junction-to-
ambient thermal resistance of 219°C/W (derating lactor of 4.56 mW/°C).

4) Rating refers to a high cumrent point where collector-to-emitter voltage is lowest.
For more Informalion send for SGS ARS.

5) Pulse Conditions : Jength: 300 usec; duly cycle « 2%,

6) =1000 cps: RG=510..; 1 cycle bandwidth.

Switches and
universal amplifiers

The 2N1613 and 2N1711 are NPN double-diffused silicon
Planar transistors designed for use in high performance
amplifier, oscillator and switching circuits. The 2N1711
is also used to advantage in amplifiers where low noise
is an important factor. These transistors provide useful
current gain from the microampere region up to 500mA
and have the many desirable advantages of the Planar
structure and diffusion techniques.

ABSOLUTE MAXIMUM RATINGS (1)
(TA=25°C unless otherwise noted)

Voltages
Collector to Base VCBO 5V
Collector to Emitter

(RBe<100) (4) VCER 50V
Emitter to Base VEBO 7V

Temperatures

Storage Temperature
Operating Junction
Temperature

TgTG -65°C to + 300°C

Ty  200°C Max

Power (2 and 3)

Dissipation at 25° C Case
Temperature

Dissipation at 100°C Case
Temperature

Dissipation at 25°C Ambient
Temperature

PD 3w

Pp 1.7W

Pp 0.8 W

PHYSICAL DIMENSIONS
Similar to JEDEC TO-5 ouline

LEAD N*3

1
! =
3 LEADS

0.49
O.LODM'

Note . all dimensions in mm.

JULY 1971
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silicon planar transistors 2N 1613 - 2N 171

ELECTRICAL CHARACTERISTICS (Contd.) (T = 25°C unless otherwise noted)

L 2N1613 2N1711
Symbol Characteristic and Test Conditions Uni
Min. Typ. Max. Min. Typ. Max
hrg DC Current Gain
Ic=0.ImA Vcg=10V 20 50 35 80
Ic=0.0lmA Vcg=10V 35 20 60
hFgE DC Pulse Current Gain (5) |
Ic=150mA  Vcg=10V 40 80 120 100 130 300
[c=10mA Vcg=10V 35 80 75 130
Ic=500mA  Vcg=10V 20 55 40 75
Ic=10mA VCg=10V Ta=-55°C 20 35 35 65
hfe High Frequency Current Gain
Ic=50mA Vcg=10V =20 mc 3 4 3.5 5
NF Noise Figure {6)
Ic=0.3mA Veg=10V 6 12 35 8 dB
SMALL SIGNAL CHARACTERISTICS (f = 1Kc/s)
2N1613 2N1711
Symbol Characteristic and Test Conditions Unit
Min. Typ. Max Min. Typ. Max
hijp Input Resistance
Ic=1mA Veg=5Y 24 27 34 24 27 34 Q
Ic=5mA Vep=10v 4 6.3 8 4 6.3 8 Q
hry Voltage Feedback Ratio
Ic=1mA Veg=5v 0.7 3 1.2 S x10™
Ic=5mA Veg=10V 0.8 3 1.2 5 x10”
e Small Signal Current Gain
Ic=1mA VegE=5V 30 55 100 50 115 200
Ic=5mA Veg=10V 35 70 150 70 135 300
hob Output Conductance
Ic= ImA Veg=5V 0.1 0.16 0.5 0.1 0.16 0.5 umho
Ic=5mA Veg=10v 0.1 0.19 1 0.1 0.19 1 umho
hje Input Resistance
Ic=1mA VCg=5V 2.2 4.4 Ka
e Voltage Feedback Ratio
Ic=1mA VCE= 5V 3.6 7.3 x1074
hge Output Conductance
Ic=1mA VcgE=5V 12.5 23.8 pmhe¢
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diffused silicon
planar transistor

NPN

2N1893

ELECTRICAL CHARACTERISTICS
(TA = 252C unless otherwise noted)

Characieristic and
Symbal test conditions Mun. | Typ. Unit

DC Pulse Current Gain (5)
1c=150mA Vep=10V
Ic= 10mA VGE=10V
Ic= 10mA VCE=10V
DC Current Gain
Ic=0.ImA  Vcg=tov
VBEsat | Base Saturation Voltage (5)
c=50mA  Yp=SmA
I¢=150mA  Ig=15mA
Colleclor Saturation Voltage (S)
[c=50mA  [g=SmA 0.5
Ic=150mA Ig=15mA 2 | s v
Collector Cutoll Current
1g=0 VCp=90v
1g=0 VCB=90V  TA=150°C
Collector to Base Breakdown Voltage
lc=100pA lg=0
VCER sust Collector to Emitter Sustaining Voltage
(4 and 5)
Ic=100mA (pulsed) Rpg& 1002
VCEOQ sust Collector to Emltter Sustaining Voltage
(4 and 5)
Ic=30mA (pulsed) 1g=0
Emitter to Base Breakdown Voltage
Ic=0 Ig=100pA 7 \
Emitter Current
Ic=0 VEp=5V
Output Capacitance
Ig=0 Vep=10V 13 15
Emitter Transitlon Capacitance
1c=0 VER=0.5V 55
High frequency Current Gain
Ic=50mA  Veg=10V

hpg

40 80 120

T4=-55°C | 20 | 40
hyE
20 50
0.32) 09 v

096
VCEsat

Iceo

10 nA

RA

BYcpo
120 v

80 v
BVERO

155}
0.05 10 nA
Cobo
pF

Cibo
pF

hge

f=20Mc 35

NOTES :

1) These ratings are limiting values above which the serviccability of any semicon-
ductor device may be impaired.

2) These are steady state limits. The factory should be consulted on applications
Involving pulsed or low duty cycle operations.

3) These ratings glve 2 maximum junction temperature of 200°C and junction-lo-
case thermal reslstance of $8.3°C/W (derating factor of 17.2 le°C5. Junclion-
to-ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C).

4) Ratlng refers to a high current point where collector-to-emitier voltage is Jowest,
For more information send for SGS AR 5.

5) Puise conditions : length = 300 psec; duty cycle = 1%.

General purpose

high-voltage type

The 2N1893 is a high-voltage, NPN double-diffused silicon
Planar transistor designed for use in high-performance
amplifier, oscillator and switching circuits. The 2N1893
is rated at 3W. This transistor 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 (1)
{TA=25°C unless otherwise noted)

Voltages
Collector to Base VCBO 120V
Collector to Emitter (4)

(Rgg< 10Q) VCER 100V
Collector to Emitter (4) VCEO 80V
Emitter to Base VEBO 7V

Temperatures

Storage Temperature TgTG -65°C to + 300°C

Operating Junction
Temperature

Lead Temperature (Soldering,

No Time Limit) TL

) 200°C

300°C

Power (2 and 3)

Dissipation at 25° Case
Temperature

Dissipation at 100°C Case
Temperature

Dissipation at 25°C Ambient
Temperature

3w

1L.7W

0.8 W

PHYSICAL DIMENSIONS
similar to JEDEC TO-5 outline

33 WiN

|
)
3 LEADS

0.49
0.40P'A

JMAX

LEAD N°3
| 'GOLLECTOR

Note : all dimensions in mm.

JULY 1971

291




silicon planar transistor 2NN 1893

SMALL SIGNAL CHARACTERISTICS (f = 1KC)

Symbol Characteristic and Test Conditions Min. Typ. Max. Unit
hjp Input Resistance

Ic = ImA Ve =5V 20 27 30 Q

Ic =5mA Vcg = 10V 4 6.4 8 Q
heyy Voltage Feedback Ratio

Ic=1mA Vep=5Vv 0.5 1.25 x10™

Ic=5mA Vep=10v 0.6 1.5 x10™
hfe Small Signal Current Gain

Ic=1mA Vcg =5V 30 70 100

Ic =5mA Vcg = 10V 45 85
hop Output Conductance

Ic=1mA Ve =5V 0.12 0.5 pmho

Ic=5mA Ve = 10V 0.14 0.5 pmho
hje Input Resistance

Ic=1mA Veg =5V 2.8 kQ
hre Voltage Feedback Ratio

Ic =1mA VCE =5V 3.5 x10™
hoe Qutput Conductance

Ic = ImA Vcg =5V 11 pmho




NPN i ansios 2N2218-19 -21-22
High-speed

switches

These devices are NPN silicon Planar epitaxial transistors
designed for high-speed switching at collector currents
up to 500mA. They feature useful beta over a wide range
of collector current, low leakage currents, and low satu-
ration voltages.

ELECTRICAL CHARACTERISTICS ABSOLUTE MAXIMUM RATINGS (1)
(TA = 25°C unless otherwise noted) (T A=25°C unless otherwise noted)
Symbol Characteristic and Min. | Max. | Unit Voltages and Current
test conditions
Collector to Base VCBRO 60V
hgg | DC Current Gain * Collector to Emitter (4) VCEO 30V
:'Ire High Frequency Current Guin(‘) Emitter to Base VEBO SV
CE: Collector Saturation Voltage (5
sat Io=150mA. Ip15mA 04 | v Collector Current Ic 800 mA
Ic=500mA 1g=50mA 16 | v
VBEsar | Base Saturation Voltage (5) Temperatures
1c=150mA 1p=15mA fa v Storage Temperature TsTG -65°C to + 300°C
Ic=500mA 1p=50mA 26 | v 0 ing J :
I Gain-Bandwidth Product perating Junction
T o o
10=20mA  VCp=20V  [=100Mc/s | 250 Mc/s Temperature Ty -65°Cto+ 175°C
Icpo | Coliector Cutoff Current
1g=0 Vep=50V 10 | nA Power (2 and 3)
1£=0 VEp=S0V  TA=150°C 10 | pA —
Iggo | Emitter Cutoff Current Dissipation at 25°C Case
Ic=0 VEp= 3V 10 | nA Temperature
Cob loulg“l Cnpﬂcillmccmv 8 E 2N2218-2N2219 Pp 3w
E= CB~ P! E
Re(hie) | Real Part of Common-Emitter High-Fre- . ZNZZZ.I 2N2222° N PD 18w
quency Input Impedance Dissipation at 25°C Ambient
[¢=20mA  Vcp=20V  F=300 Mc/s 60 | 0 Temperature
BV(po | Collector to Base Breakdown Voltage 2N2218-2N2219 Pp 08w
Ic=10pa  1g=0 60 v 2N2221-2N2222 Pp 0.5 W
YCEQsust Collector to Emitter Sustaining Voltags
52:;?):2\ Ig=0 30 v * TO-5 package for 2N2218 - 19
BV Emitter to Base Breakdown Voltage
EBO 1Ig=10pA =0 5 v r.w__!&" LEAD 2
M
] =)
= i
=Y J_ 0 ‘”‘
I LEADS 68 !
s s
ks

* TO-18 package for 2N2221 - 22

12,1 wn, RS .
\ ~LLECTOR

o

| S | 1.260.0
=] ’
¢ For these paramelers, sce next page. —i| 2
NOTES : arin ey /(fm.n
1) These ratings are limiting valucs ahove which the serviceability of any individual o ’
semiconductor device may be impaired. #0:9-0,40 D

2) These are steady state limits. The I’aclory should be consulted on applications
involving pulsed or low duty cycle operations. . .
3) These ratings give a maximum junctlon lemperature of 175°C and junction-to- Note : all dimensions in mm.
case thermal resistance of 50“6,’\'1:11 {derating factor of 20 mW/°C);junction-
to-ambient thermal resistance of 188°C/Watt (derating factor of 5.33mW/°C)
for the 2N2218 and 2N2219.For the 2N222] and 2N2222 juncuon-to-case thermal
resistance of 83.5°C/Watt (derating factor of 12mW/oC); uncuan-lo-amhlenl
thermal resistance of 300°C/Watt (derating factor of 3.33mW/®
4) This rating refers to a high-current point where collector- lo—emmer voltage is
lowesi. For more information send for SGS AR 5.
5) Pulse conditions : length = 300 pscc; duty cycle < 2%.
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silicon planar transistors 2N2218 ~19 -21-22

ELECTRICAL CHARACTERISTICS (Contd.) (Tp = 25°C unless otherwise noted)

2N2218 - 2N2221 2N2219 - 2N2222
Symbol Characteristic and Test Conditions
Min. Max. Min. Max. Unit

heg DC Current Gain

ic = 10 mA VCE = 10V 35 75

Ic=1mA VCE = 10V 25 50

Ic~ 0.1 mA VCE = 10V 20 35
heg DC Pulse Current Gain (5)

Ic = 150 mA VCE = 10V 40 120 100 300

Ic =150mA VCE =1V 20 50

Ic = 500 mA VCE = 10V 20 30
hfe High Frequency Current Gain

Ic =20mA VCE =120V f= 100 Mc/s 2.5 2.5
td Turn-on Delay Time

Ic = 150 mA Vee =30V

Ig; = 15 mA VBEoff = 0.5V 10 10 ns.
tr Rise Time

Ic =150 mA vee =30V

Ig] = 15 mA VBEoff = 0.5V 25 25 ns.
ts Storage Time

Ic = 150 mA Vee =30V

Ig] = 15 mA IB2=15mA 225 225 ns.
tf Fall Time

Ic =150 mA Vee =30V

IB1 = 15 mA Ig2 = 15 mA 60 60 ns.
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NPN Gt sscor  2N2218A-19A -21A-22A
ELECTRICAL CHARACTERISTICS High_speed

(TA = 25°C unless otherwise noted)

.
Characterislic and S i S s ‘ 7 ltCI I CS
Symbol test conditions Min. | Max. | Unit
bpg | DC Current Gain * These SGS devices are NPN silicon Planar epitaxial
hge High Frequency Current Gain * transistors designed for high-speed switching at collector
Vegsat | Collectar Saturation Voltage (5) currents up to 500mA. They feature useful beta over a
Ic=150mA Ig=15mA a3 v wide range of collector current, low leakage currents, and
Ic=500mA 1p=50mA v low saturation voltages.
VBEsat | Base Saturation Voltage (5)
o ioma Bsoma RSN RGN M ABSOLUTE MAXIMUM RATINGS (1)
= o 1
Icgx | Collector Reverse Current (TA_ZS C unless otherwise noted)
VEp=3V  VCE=60V 10 | nA
IcBo | Collector Reverse Current Voltages and Current
Ig=0 Vep=60V 10 | nA
IE=0 VCR=60V  Ta= +150°C 10 | pa Collector to Base VcBo 5V
IEBO ?ﬂs_eoc"m"l Veneav 0 | A Collector to Emitter  (4) VCEO 40V
c Ep™27 o Emitter to Base VEBO 6V
Cobo | Common Base, Open Circuit Output Cz 800 mA
pacitance Collector Current Ic m
Ig=0 Vep=10V  f=100Ke 8 | pE
Civo Common Base, Open Circuit Input Ca- Temperatures
pacitance
1c=0 VEp=0.5V  =100Kc 25 | pF Storage Temperature TgTG -65°C to 200°C
Re(he) | Real Parlt ol'Clvmm:n-Emmﬂ High Fre- Operating Junction
quency Input Impedance 0
Ic=20mA  VQp=20V  =300Mc 0 Q Temperature Ty 175°C
BVcpo | Collector to Base Breakdown Voltage
Ic=10pA  Ig=0 70 v Power (2 and 3)
BVCEQ |Collector to Emitter Breakdown Voltage Dissipation at 25°C Case
4and 5
fcf;om),; 15=0 40 v Temperature
BVEBQ | Emitter to Base Breakdown Voltage 2N2218A - 19A Pp 3w
Ic=0 IE=10pA 6 v 2N2221A-22A Pp 1.8W
gL Base Curront i . o .
VEE=3V  VCp=60v 20 | na D‘S_Is:‘ei;z:)‘:r’; taL:rZS C Ambient
td Turn-on Delay Time 3
{? =150mA Vee=30V  lp;=15mA 10 | nsec 2N2218A - 19A Pp 0.8 W
BEoff =0-5V 2N2221A - 224 Pp 0.5 W
tr Rise Time
Ic =150mA Vee=30V  Ig;=15mA 25 | nsee
VBEofr =0.5V * TO-5 package for 2N2218A - 19A
ts Storage Time
lc =150mA Vee=30V Igy=15mA 225 | nsec i
2= ! @ CTOR
I all Time | - ] OLLE
igzzllgmA Vee=30V  lgi=15mA © | neo L, ="
TA Active Region Time Constant r:T = - : g A
Ic=150mA  Vcg=30V 25 | nsec = ._dj &
r, ' Cc  |Collector Base Time Constant LeAD e/ XN %
Ic=20mA  VCE=20V f=31.8Mc 150 | psec 2 Leas 0 Mewn/l
NF Noise Figure 3o 9 EaTER L 7
Ic=100pA  VCE=10V  Rp=1KQ [
BW-= 1cps =1Kc 4
fr Gain-Bandwidth Product
Ic=20mA  VCE=20V  F=100 Mc * TO-18 package for 2N2221A - 22A
2N 22184 - 21A 250 Mc T
2N 2219A - 22A 300 Mc l .
= A
== [k
* For these parametecs, see table on next page. i i
3 T
NOTES : N PTTS
1) These ratings are limitng values above which Lhe serviceability of any individual Jle T '
semiconductor device may be impaired. @04 Ty w
2) These are sleady state limits. The factory shouid be consutted on applicalions
involving pulsed or low duty cycie operations. ‘N 1l dimenss
3) These ralings give a maximum junciion temperature of 175°C and junction-to- ote all dimensions in mm.
case thermal resistance of S0°C/Watt (derating factor of 20mW/°C); junction-to-
ambient Lhermal resistance of 188°C/{Watl (derating factor of 5.33mW/C) for
the 2N2218A and 2N2219A. For the 2N2221A and 2N2222A, junction-to-
case thermal resistanee of 83.59C/Watt (derating factor of 12mW;°C); junction-
to-ambient thermal resistance of 300°C/Watt (derating facior of 3,33mW/°C).
4) This ratings refers (o a high-current point where collector-lo-emitter voitage is
lowest. For more information send for SGS ARS.
5) Pulse Conditions : length = 300 pscc; duty cycle - 1%,
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silicon planar transistors 2N2218A - 19A - 21A - 22A

ELECTRICAL CHARACTERISTICS (Contd.) (Tp = 25°C unless otherwise noted)

2N2218A 2N2219A
Symbol Characteristic and Test Conditions 2N2221A 2N2222A
Min. Max. Min. Max.
hpg DC Current Gain
Ic =100pA Veg=10V 20 35
Ic =1mA Vcg=10V 25 50
hpg DC Pulse Current Gain (5)
Ic=10mA Vcg=10V 35 75
Ic=150mA VCE=10V 40 120 | 100 | 300
Ic=500mA Vcg=10V 25 40
Ic=150mA Vcg=1V 20 50
[c=10mA Vcg=10v Tp=-55°C 15 35
hee High Frequency Current Gain
1c=20mA VCE=20V f=100 Mc 25 3
SMALL SIGNAL CHARACTERISTICS (f = 1kc¢)
2N2218A 2N2219A
Symbol Characteristic and Test Conditions 2N2221A 2N2222A Unit
Min. | Max. | Min. Max
hije Input Resistance
Ic=ImA Vep=10V 1 35 | 2 8 KQ
Ic=10mA Vep=10V 0.2 1 0.25 1.25 KaQ
hge Output Conductance
lc=1mA Vep=10v 3 15 5 35 | pmhos
Ic=10mA Vep=10V 10 100 25 200 | pmhos
hre Voltage Feedback Ratio
Ic=1mA Vep=10V 500 800 x1076
Ic=10mA Vep=10V 250 400 x1076
hfe Forward Current Transfer Ratio
l[c=1mA Vep=10v 30 150 50 300
Ic=10mA Vep=10vV 50 300 75 375
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diffused sili
INPN hanar wansistor 2N 2369

High frequency satu
rated switching type

The 2N2369 is an NPN silicon Planar epitaxial transistor
designed specifically for high-speed saturated switching
applications in the 50-100mc range at current levels from
100 pA to 100mA. It is suitable for most satellite and
conventional, small signal, RF and digital type circuits.
A typical gain bandwidth product of 650 mc, typical 7s

ELECTRICAL CHARACTERISTICS of 6 nsec and Cgp of 4pF max. along with the Planar
(Ta - 25°C unless otherwise noted) structure give high performance and proven reliability.
Symbol Characteristic and Min. | Typ. | Max.| Unit ABSOLUTE MAXIMUM RATINGS (1)

test conditions

(Tp = 25°C unless otherwise noted)
hRE DC Pulse Current Gain (5)

Ic =10mA  Vcg= IV 40 120 Voltages and Current
I¢ =100mA Vep= 2V 20
v ch:lSOmA Vc‘l;:I v © Tp=-55°C | 20 Collector to Base Veeo 40V
BEsat ase Saturation Voliage H
Ic=10mA g = tmaA 07 [o7s|08s | v Collector to Emitter VCEs 40V
VeEsat | Collector Saturation Voltage (5) Collector to Emitter (4) VCEO 15V
Ic =10mA g =1mA 02 025 | Vv Emitter to Base VEBO 45V
hy High Frequency Current Gain
e o o Ve o - 100me s |es Collector Current (10 psec pulse) I¢ 500mA
Cob Output Capacilance
Ig=0 Vg =5V 25 | 4 pF Temperatures
IcBO Collector Cutoff Current
1g=0 Vep =20V 01 |04 | paA Storage Temperature TgTG -65°C to +200°C
v Ig=0 Vep= 20V T,=150°C 1o |30 BA Operating Junction Temperature Ty  200°C Max
BVcag | Colleetor to Base Breakdown Voltage Lead Temperature (Soldering, No
c=10pA [g=0 40 v ; s o
BV(CEg | Collector to Emitter Broakdown Voltage Time Limit) Ty 300°C Max
lc=10pA Ig=0 40 v
VCEOsust Collector to Emitter Sustaining Voltage Power (2 and 3)
{4 and 5) . N
Ic = 10mA (puised) Ig=0 15 \ Dissipation at 25°C Case
BVEpo | Emitter to Base Breakdown Voltage Temperature PD 12W
fc=0 g = 104 +5 v Dissipation at 100°C Case
T Charge Storage Time Conslant (6} (sce T P w
Figure 1) ) 'emgerature ) D 0.68
Ic =lg| ~10mA, 1g; ~-10mA 6 | 13 | nsec Dissipation at 25°C Ambient
T, Tum On Time (sec Figure 2) T P w
on | A S . emperature D 0.36
Tofr Tum Off Time (see Figure 2)
Ic = 10mA, 1g) =3mA, Ig;=-1.5mA 13 | 18 | nsee
PHYSICAL DIMENSIONS
Similar to Jedec TO-18
12,7 Min, 0.8
[ COLLECTOR
e
Do
—
3 Leads
¢0.49:040 2743
NOTES :

1) These ralings arc limiting values above which the serviceabllity of any semi-
conduclor device may be impaired.

2) These are steady state limits. The factory should be consufted on applications
involving pulsed or low duly cycie operations.

3) These ratings give a maximum Junction temperature of 200°C and junction-to-
case thermal resistance of 146°C/W (derating factor of 6.85 mW/°C). Junclion-
to-ambient thermal resistance of 486°C/W (derating factor of 2.06 mW/°C).

4) Rating refers to a high current point where collector-to-emitter voltage Is lowest.
For more information send [or SGS ARS.

5) Pulse Conditions: length — 300 psec: duty cycle € 2%.

6) Measured on Sampling Scope. PW = 200 nsec.

Note : All dimensions are 10 mm.
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silicon planar transistor 2N 2369

TYPICAL ELECTRICAL CHARACTERISTICS

HIGH VOLTAGE SATURATION REGION
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS*
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silicon planar transistor 2N 2369

TYPICAL ELECTRICAL CHARACTERISTICS

FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS
B _I;T; ‘ b lg+0m _L / ] _l‘:-l{rn‘A,
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silicon planar transistor 2N 2369

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CUTOFF CURRENT

COLLECTOR CUTOFF CURRENT
VERSUS REVERSE BIAS VOLTAGE

VERSUS AMBIENT TEMPERATURE

LOWER LIMITING
VOLTAGE VERSUS
SOURCE RESISTANCE

AVERAGE PROPAGATION
DELAY PER TRANSISTOR
VERSUS COLLECTOR VOLTAGE

30 - COUICTOR CUIOKF CLRRINI - nA
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5 Fvgrav . .
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NPN st 2N 2369A
High-speed

saturated switch

The 2N2369A is an NPN silicon Planar epitaxial
transistor designed specifically for high-speed saturated
switching applications in the 50 - 100 mc range at
current levels from 100 uA to 100 mA. It is suitable
for most satellite and conventional, small signal, RF
and digital type circuits. A typical gain-bandwidth
product of 675 mc, typical 7s of 6 nsec and Cyp, of 4 pF
max. along with the Planar structure give high perform-
ance and proven reliability.

ELECTRICAL CHARACTERISTICS
(TA = 25°C unless otherwise noted)

Characteristic and Min. | Typ. | Max.| Unit ABSOLUTE MAXIMUM RATINGS (1)
Tost conditions (TA = 25°C unless otherwise noted)

Symbol

hpg | DC Pulse Current Gain (5)

Ic=10mA  Veg=IV 40 | 66 | 120 Voltages and Currents

Ic=10mA  VQE=0.35V 40 | 63 | 120

Ic =30mA  Vog=0.4V 30 | 7t Collector to Base: Vecpo 40V
e Zioma zCE=?-35V Ty=-55°C o Collector to Emitter Vcgs 40V
c= cE= :

VBEsat | Base Saturation Voltage (5) Collector to Emitter (4) Vceo 15V
Ic=10mA Ig=Ima 07 |08 |o085 | V Emitter to Base VEBO 4.5V
lc=10mA  Ig=lmA (:55°Cto 125°C) | 0.59 Lz v Collector Current (10 psec Pulse) Ic 500mA
Ic =30mA  Ig=3mA 09 | 115 | Vv Coll C 200mA
16=100mA [g=10mA |16 v DC Collector Current Ic m

VCEsat | Collector Saturation Voltage (5)

Ic=10mA Ip=ImA 014 |02 | v Temperatures
Ic=30mA Ip=3mA 017|025 | v
}c fi%:a }Bf{g:A Ta=125°C g-;g g-: z Storage Temperature TsTG -65°C to+200°C
g l_ﬁg; qum;c‘mmcm i : Operating Junction Temperature Ty 200°C Max
{4 .
Ic=10mA  VCg=10V  f=100me 5 | 675 Lead Temperature (Soldering,

Cob | Output Capacttince 60 sec Time Limit) T 300°C Max
Ig=0 Vep = 5V 23 | 4 [ pF
Collector Reverse Current

lces VBE c=%r VCE = 20V 0.05 | 0.4 pA Power (2 and 3)

Icpp | Collector Cutoff Current foci 5 0
IE=0 Vep=20V  TA=150°C w | 30 2A Dissipation at 25°C Case w

BV(Es | Collector to Emilter Breakdown Voltage .Temperature PD 1.2
Ic=10nA ~ Vpg=0 40 v Dissipation at 100°C Case

BVceo Icc"ﬂif,'ﬂ;"’ B';‘E’ Breakdown Voltago w© v Temperature Pp 0.68 W

VCEOs SE Collector to Emitter Sustalning Voltage D{ls_sipatlon at 25°C Ambient P 0.36 W
4 gnd 5) emperature g
c=10mA (pulsed) Ig=0 15 v P D

BVERQ| Emitter to Base Breakdown Voltage
IE=10pA  I0=0 a5 v

7s Charge Storage Time Constant (6) PHYSICAL DIMENSIONS
lc=1p; = 10mA, Igp ~-10mA 6 | 13 pmeec Similar to Jedec TO-18

ton Turn On Time (6)

Ic = 10mA I = 3mA 9 12 | nsec 27 M 0
togf | Tum Off Time (6) 12.7 Min, 3
e~ 1omA, Ip; ~3ma, 1g~-15mA 13| 18 | msec COLLECTOR

LEAD No. 3
2.54

— ] 1.2:0.7
== 4.9 5.9
= 4553 |~
—]
LEAD No. 2
BASE D
LEAD No, 1 L"asv

1.2-0.9

EMITTER

NOTES :

1) These ratings arc limiting values above which the serviceability of any individual
semiconductor device may be impaired.

2) These are stcady state himits. The factory should be consuited on applications
involving pulsed or low duty cycle operations.

3) These ratings give a maximum junction temperature of 200°C and junclion-to-
case thermal resistance of 146°C/W (derating factor of 6.85 mW/°C), Junction-
to-ambient thermal resistance of 486°C/W (derating factor of 2.06 mW/°C).

4) Rating refers 1o a high-current point where collecior-to-emitter voltage is lowest.
For more information send for SGS AR 5.

5; Pulse Conditions : length = 300 psec; duty cycle < 2%

6) See switching circuits for exact value of ic, Ig) and ig;.

Note * All dimensions are in mm.
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silicon planar transistor 2N 2369A

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS*
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silicon planar transistor 2N 2369A

TYPICAL ELECTRICAL CHARACTERISTICS

SWITCHING TIMES VERSUS
COLLECTOR CURRENT
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silicon planar transistor 2N 2369A

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CUTOFF CURRENT
VERSUS REVERSE BIAS VOLTAGE

COLLECTOR CUTOFF CURRENT
VERSUS AMBIENT TEMPERATURE

LOWER LIMITING
VOLTAGE VERSUS
SDURCE RESISTANCE

AVERAGE PROPAGATION
DELAY PER TRANSISTOR
VERSUS COLLECTDR VOLTAGE

T [L] T
e o ces N T ‘E' ™
= 1 [Yerr \ T 3
g z 3 i =
51 x - =
S H : \ g, \ AT |
] 1 2 F|
s g ) £ N1 L
|- i 2 B 3 ; ==
g ) g . H | P
g ! ) 5 t g 2 i
B o Y \ 2 AVERAGED OVIA T(X STAGES !
2 =) 2 KE PROPAGATION DELAY CIRCUN |
an ‘ LTI [T
L] Hegg- - 3o Pl
L 5 B 5 10 2 o 10 3 oK 0K ‘ 6 0 ]
¥y - COLLICTOR 70 MASE VOLTAGE - YOLTS Ty - AMBILNT TEMPLRAILRE - °C Rg - SOURCE RESISTAHCE - OGS Vg - SUPRLY YOUAGL - vouTs
CHARGE STORAGE TIME MEASUREMENT CIRCUIT
AT 8900 0.1 1K@
0 {f—w v +6Y
[ 0.1 L out 10% Pulse waveform
Yin v It 50.00 0 at point A’
ng A} -4V T
-10
! 50003 > 910
Pulse Generator
0.00; 3
Vin Rise Time < 1 nsec H;Za 00023”
Source Impedance = 500 4
S
PW 2 300 nsec 560 0 o To Sampling Oscilloscope
Duty Cycle <2% 447 = .1“ + Input Impedance = 50Q
! o Rise Time < 1 nsec
+ +
nv 1ov
ton — tore MEASUREMENT CIRCUIT
2200 0“1
I A ST T
n 33K n
0 1 10% Vin® w————+ !
3 b Vout 90 %
4
90 % 5003 3.3K3 500
Vep=-3V (20023 0.0023y) o toft
Vip = 415V Vgg= +12V
Vin=-15V
0.005 0.005
Pulse Generator 13 —JF To Samplhing Oscilloscope
Vin Rise Time < 1 nsec Input Impedance = 500
Source Impedance = 50Q Rise Time € 1 nsec
PW 2 300 nsec 0”1 9“1
Duty Cycle <2 % 10 7t
+
Vs Vee =3V
+

Veo
< <
b: 2510 2510
1 i
1K
Pulse Generator
ty < 0.5 nsec 350
7. =500 WAVEFORM 1| 8 STAGES |WAVEFORM 2
0= ==
= =
S lattg -
tpd = 30

tpd = Average Propagation pe

r Transistor
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diffused silicon
planar transistors

NPN

2N 2483 - 2N 2484

ELECTRICAL CHARACTERISTICS
(TaA = 25°C unless otherwise noted)

sy
hre DC Current Gain *
hpe High Frequenc, Current Gain ¢
ligg Small Signal Current Gain *
NF Wide Band Noise Figure #
NF Narrow Bgnd Noise Figure *
hie Input Resistance ¢
hoe Output Conductance *
hee Voltage Feedback Ratio *
hip input Resistance ¢
VBEon | Emitter-Base On Voltage

Ic=100pA Vep=SY 05 |0s7| 07| Vv
V(Esar | Collector Saturation Voltage

Ic=1mA  Ip=0.1mA 02 |035 | Vv
icgo | Collector Cutoff Current

Ig=0 Vep=45Y 0.1 10 | nA

1g=0 VEp=4SY T 150°C 0.2 10| paA
Iggo | Emitter Cutofl Current

Ic 0 Vgp SV ol 10 | na
Iceo | Collector-Emitter Cutoff Current

15=0 VegT SV 0.1 nA
BV(po | Collector to Base Breakdown Volage

Ic-10uA  Tg+0 60 v
BVERQ | Emitter 10 Base Breakdown Voltage

Ic=0 [E=10pA 6 v
VCEQsusi Collector 1o Emitter Sustaining Voltage

(4and 5)

1c=10mA (pulsed) Ig=0 60
Cab Outpul Capacitance

I =0 Vep™ sV 35 | 6 | pF
Crg Emitter Transition Capacitance

Ic=0 VgR=0.5V 35 | 6 pF

* For these parameters, sec (able on next page.

NOTES :

1) These ratings are limiting values above which the serviceability of any individual
semiconductor device may be impaired.

2) These are steady state limits. The factory should be consulted on appllcations
involving pulsed or low duty cycle operations.

3) These ralings give a maximumojunuion tempesature of 200°C and junclion-to-
case thermal resistance of 1469C W (derating factor of 6.9 mW,>C). junclion-
to-ambient thermal resistance of 486°C/W (derating factor of 2.1 mW/°C).

4) These ratings refer to a high-cumrent point where collector-to-emitter volizge is
lowest. For more information send for SGS AR 5.

5) Pulse Conditions : length =300 psec: duty cycle 1%

6) Ry 10K ", Power Bandwidth of 15.7 Ke/s with dB points at 10 cps and 10-Kefs.

1 Ke/s: Ry - 10 K™ Power Bandwidth of 200 cps.

8)f 10K Rg = 10K. . Power Bandwidthof 2 Ke/s.

100 cps: Rg ~10K( Power Bandwidth of 20 cps.

Low-level,
low-noise types

The 2N2483 and 2N2484 are NPN silicon Planar
transistors designed for use in high-performance, low-
noise amplifier circuits from audio to high-frequency
ranges.

ABSOLUTE MAXIMUM RATINGS (1)
(T A=25°C unless otherwise noted)

Voltages and Current

Collector to Base VCBO 60V
Collector to Emitter (4) VCEO 60V
Emitter to Base VEBO 6V
Collector Current ic 50 mA

Temperatures

Storage Temperature

Operating Junction
Temperature

Lead Temperature (Soldering,

TgTG -65°C to + 300°C
200°C Max

No Time Limit) Ty 300°C Max
Power (2 and 3)
Dissipation at 25°C Case
Temperature Pp 1.2W
Dissipation at 25°C Ambient
Temperature Pp 0.36 W
Dissipation at 100°C Case
Temperature Pp 0.68 W
PHYSICAL DIMENSIONS
similar 1o JEDEC TO-18 outline
12.7 Min. 0.8
I COLLECTOR
/LEAD No. 3
2.54
R 1.2-0.7
= 4.9 |5.9
e
4.5 5.3 /\
—_— |
LEAD T 2 1.2:0.9
3 Leads
¢ 043-040 3743 EMITTER L -
LEAD No. ) 450
Note all dimensions im mm.

JULY 1971
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silicon planar transistors 2N2483 - 2N2484

ELECTRICAL CHARACTERISTICS (Contd.) (TA=25°C unless otherwise noted)

2N2483 2N2484 .
Symbol Characteristic and Test Conditions Unit
Min. Typ. | Max. | Min. Typ. Max.
hrg DC Current Gain
Ic=1 pA Veg=5V 30 200
Ic=10pA VCE=5Y 40 80 120 | 100 290 500
Ic=100 yA  V(Cg=5V 75 140 175 375
Ic=500pA  VCg=5V 100 200 200 430
Ic=1mA VCE=5V 175 230 250 450
Ic=10 pA VCE=5V Tp=-55°C 10 20
hpg DC Pulse Current Gain (5)
Ic=10mA VCE=5V 280 500 430 800
hfe High Frequency Current Gain
Ic=50pA VCE=5V f= 5 Mc/s 2.4 4 3 4
Ic=500pA  Vcg=5V f= 30 Mc/s 2 2.3 2 2.6
hfe Small Signal Current Gain
Ic=ImA VCg=5V f=1 Kcfs 80 280 450 150 400 900
NF Wide Band Noise Figure (6)
Ic=10pA Veg=5vY 1.9 4 1.8 3 dB
NF Narrow Band Noise Figure
Ic=10puA  VCg=5V %) 19 4 1.8 3 dB
Ic=10nA VCE=5V (8) 0.7 3 0.6 2 dB
Ic=10uA Veg=5V 9) 4 15 4 10 dB
hje Input Resistance
Ic=1mA Vcg=5V f=1 Kc/s 1.5 7.5 13 35 15 24 Ko
hoe Output Conductance
Ic=1mA VCE=5V f=1Kc/s il 30 15 40 umho
hre Voltage Feedback Ratio
ic=1mA Veg=5V f=1Kcfs 300 800 425 800 x106
hjp Input Resistance
Ic=1mA VeB=5V f=1Kcfs 25 27 32 25 27 32 Q
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silicon planar transistors 2N2483 - 2N 2484

TYPICAL ELECTRICAL CHARACTERISTICS

2N2483
PULSED DC CURRENT GAIN
. COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS® o YERSUS COLLECTOR CURRENT
COLLECTOR CHARACTERISTICS 0 £
Eyes ‘ ‘ T LonA &"’/] Test 'Em-’:u/l | /] T | 2 L_"Iclzl RN T ||J
o X T «
iff— - % b z
t : P2 l ) : A i
z il / H iy / & > )
H - 3 L] H 2 ] A0
2 == iy g 9 / / s é 200
Name syt AN : i
o | » [ = /h/ﬂ é 100 1]
o ek ! X - 2 )
e O R T ¥ I
* '::‘ ;mu(luwmlAu-v:l ) Vo - COLLICTOR :muu-v:n ® vc[n- COLLICTOR VOLTAGE - VOLTS ° oo © F&”l:LLEC'l}“D;‘ IRRENlY.u- ma !
CONTOURS OF CONSTANT GAIN WIOE BAND NOISE FIGURE OUTPUT CAPACITANCE YERSUS EMITTER TRANSITION CAPACITANCE
® BANOWIDTH PRODUCT (f) © VERSUS SOURCE RESISTANCE REVERSE BIAS YOLTAGE YERSUS REVERSE BIAS YOLTAGE
. \l \ - ’cl""l‘llll \ ’ J
0 Powsr Bangeiih of 13.. T
3 WNE :
g l \l e 5 /] N \ I
g T M A, ] :
5 ' s o o
LI : < E - b AN
g H g H
Il AN 5 50
,5“ \ 1 ] : ‘\_ ’ ! 10 ! ':"“ ]
X =, L 1 3
MANIS =552 IE il : |
0.00 0.l 1 o X x 5K ok XK 50K lmK 2 5 4 1
I - COLLICTIOR CLRROHT - A Ry - SOURCE RLSISTAMCE - OHIS. REVERSL B1AS YOUIAGE - VOLTS REVERSE BIAS VOLTACE - VOLTS
CONTOURS OF CONSTANT CONTOURS OF CONSTANT CONTOURS OF CONSTANT CONTOURS OF CONSTANT
. NARROW BAND NOISE FiGURE . NRROW BANDFNOISESFIGURE socVARROW BAND NOISE FIGURE . NARROW BAND NOISE FIGURE
13 \ b
Rl WA VA VAW A = \ ‘ " I N * | ) * \

ANY N 1 \— AY A}
¢ ¥ NN \ H W W 3 \ \
H N : RN § NI Ak AN
Lo ° | N o * x®
PESNNUEDIERm NSRS NSRS I
B o kY / g RIEFSA N g g — -3 __x i
g Wi Nz N Y t~— R T N § e \\l\ g e \ \ ™1 ]
g w A P T \ 2 . | N4 8 X
a H\ N a“r:nc/_‘ § t b 3’“’ b \\\ J
? L 7 - - + N
o :'.:[);‘:. : A W g | Bandwidin =200cp I 2 ol el :rum:‘v < il » 'vﬂl;v N~ 5

Bandwldth - 20 o8 11 I | N LA Bandwidth + 24 N Lanoaidih » 200 Le \‘\ I
™ : P, o bl L ol - - |
1 3 1w 10 o lm L i 1o 10 1o (X X 10 [U]
I¢ - COLUCTOR CLRRINT - A Ic - COULCIOR CURAT - & I - COLECTOR CLRIEHT - A Ig - COLLICIOR CLRRENE - o4
NOISE FIGURE VERSUS FREQUENCY
i+
\ AL T T
" cf of
AVEEIAN :
e
§
SR
i ]
2 ! AN i
\ 1
N
%t 107 0?2 w! L w jtd

* Single family characteristics on Transistor Curve Trocer.
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slicon planar transistors 2N2483 - 2N2484

TYPICAL ELECTRICAL CHARACTERISTICS
2N24a84

PULSED DC CURRENT GAIN
COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS® VERSUS COLLECTOR CURRENT

T 10 T —— 2 00 T
Al a A *-‘"“‘_@}l/ 1- -9 < Poore | < LUl vee =#¢ IRE]
‘fm! y{% . Km"% ':o’:{ § o0 Ty =254 Lt
PR AT ] SN 1 TR /1% 1]
] _ /]4 H E g o al
3 K PTA AR [ 18 1] %
§ g A,& 5 ‘( [T Iﬁ,{‘ / E , ré—mx 1A / E n LA
s L1 T ) == S
* =1 ~ ,( k] / - "1 % o
S E
o | 1g70 o SimA 150 | 1g-0 Wy
0 g % @ 1 0 « C [ 0 5 < 0001 0.0 0.1 1
Vg * COLLICIOR VOLTAGE « VLTS Vgq - COLLICTOR VOLTAGE - VOLTS Ve * COUECTOR VOLTAGE - VOUTS fc - COLLECTOR CURRENT - ma
El ER TRANSITION CAPACITANCE
CONTOURS OF CONSTANT GAIN WIOE BANO NOISE FIGURE OUTPUT CAPACITANCE VERSUS MVIE.I;QISUS REVERSE BIAS VOLTAGE
BANDWIOTH PROOUCT (f7) VERSUS SOURCE RESISTANCE REVERSE BIAS VOLTAGE
1¢
3 ‘ \ \ Y&, T \ T I
i L] " !
g LI NN
g I AmAPVAY £ 5 A 7 >
S RN/ R \NY L/ - § T
: THTTINSEZZ - At = S
8 : Je = N yARDE- H
5 T LG :, A E 5
8 ol B A A A s
= t— s
i V \;1 += i 2 A LA \(f\ 1 ! ic 0
a N L ~ ‘T -0
0.1 J@ — 'f I ? ¢ 3 | r 0 un
.01 0.1 o w2 SK 10K 20K 50K B REVERSE BIAS VOUIAGL - VOLTS.
IC'COIUIVWCIRRD"-M RS -1 JP I RESISTAKCE- = RIVIRSL BIAS VOLIACE - VOLTS
CONTOURS OF CONSTANT CONTOURS OF CONSTANT CONTOURS OF CONSTANT CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE NARROW BANO NOISE FIGURE NARROW BANO NOISE FIGURE NARROW BANO NOISE FiGURE
oK £) 10K AN T H
s I \ T\ ; K P l‘ 5K + ;
§ N AY AY ]! II i v g \ \ . j’ g A I /s g L\ \ AV
oo A\ / \] ¢ \ ]Iy A } g % I : 2xf— W\
: IERRLNS ; St NE\Miis
E x 2 " b g P e E I i +
NN | N NN e e NN
E HEEERVAY i | T & °F 2 1 vy
. i - I 1« 1 M = 1 N The B
N m_vc's.L 1) /] < Y2 M 20 VoL 72V ™ T gl Y [Tt
g ¢ 1 . 1 e
ol 'anr::iﬂ:-nm ™ Ul o ’lm:-m-zm:n ™ ol 10 ',.,B.:,..“‘ e - Bandian - 701 N ;~< L
lln 100 oo Ilﬂ 0 [ 0 10 1000 .01 o1 Lo
I¢ - COLLECTOR CURRIAT - Ie CONICTOR CLRRIN! - w Ig - COLLECTOR CLRRINT - wh Ig - COLUCTOR CURRINT - ma

NOISE FIGURE YERSUS FREQUENCY

Veg oSV

M - NOISEFIGUAL - &

N

0 103 10?2

* Single family characteristics on Transistor Curve Tracer.
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silicon planar transistors 2N2483 - 2N2484

1o - COLLECTOR BASE REVERSE CURRENT - A

2N24a83
COMMON EMITTER CHARACTERISTICS

13— -

0L T T . . [ 1o LomA ° Veg o3V e J4 B
:u E vﬂr ,Iv B — - ':-; I ™~ K E :: I ‘:" Loma /N
) z W = Y Ao
ER = [mn i %02 P: e i/
R i = LA | E L1 A
2 i 2
£ I, = g = = § 10
3 1 R 3 L
g e {0 g s B P Lt E X} —
2 = & o
20 ) g g L
g B sl neantn, 2 01— g
3 o 10 By H Mg
; = ; [ [ g 0.6 Ny
o0 ©ooa 0 Nie
01 0.2 (3] 1 ? 3 0 n 0 3 11} B L E-3 100 -0 o £l loo o
I - COLLICTOR CURRNT - mA Yoo COLLECTOR YOUTACL - YOLTS. ‘i - ABCTION JEMPRATURC - °C
2N24q84
COMMON EMITTER CHARACTERISTICS
1 P ™ o o oo L
2 '3 T - Ty 2 g =3
; [ Prs, 5 aPk 5 12 b Vil
H hie 2001 g LA AT s £ ” "oe
;LIS : e :
z ) = L RN
g e [l oK N\ A 3,
= Py 8 LT L & B,
£, & My = zo /
g M E . A B ! 4
i .;, 3 g 0.4 U o
v 0.0 0.3 0.5
1 0.2 05 0 ] [ 5 -1 0 0 o 5
e COLLECTOR CLRRINT - mA. Yoo COLLICTOR VOLTAGE - YOLTS Y. - ABCTION TIMPIRATUR( - °C
2N2483 - 2N24a84
COLLECTOR-BASE DIODE REVERSE
CURRENT VERSUS COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON YOLTAGE COLLECTOR SATURATION VOLTAGE
REVERSE BIAS VOLTAGE . CURRENT VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
™ T, ! zs'lr - '; " E oy =45V = » - t i | ;
- = g 2 oal Jﬁl’-——-— g 2
3 M 4| 2
0.05 =
g 0 /- s 0 "'+ A g o 1',//
H 7 H L g, T 74
33 1 F 4 1] g, T 1
0.0z = Ed 3 uuni—
g a1 g K o H
g = Lo
0,01 A '3nnl 0 d 0.01 e o
L3 o 2 »n 40 0 o 25 50 il 150 20 .1 0.2 [X) 0 .1 0.2 [X) ] 0
Vep - COLLECTOR - BASE VOLTAGE - Volls Tp- AMBIENT TEMPERATURE - *C I - COLITTOR EWRENT - mA I - COLLECTOR CLRRDNT - mA
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silicon planar transistors 2N2483 - 2N2484
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diffused silicon 2N2904-5-6-7
PNP planar transistors 2N2904A - SA_ 6A _ 7A

High-speed switches

and core drivers

These PNP silicon P_Ianar epitaxial transistors are designed
primarily for high-speed saturated switching and core driver
ELECTRICAL CHARACTERISTICS applications.
TA = 25° i
(TA 5°C unless otherwise noted) ABSOLUTE MAXIMUM RATINGS (1)
(T =25°C unless otherwise noted)

Charactensic and

b |
5z mbol test conditions

Min. | Max, | Unit

Voltages and Current

hpg DC Pulse Current Gajn *

hre High Frequency Current Gain * Collector to Bas_e VCBO 60V
V(Esar | Collector Saturation Voltage (5) Collector to Emitter (4)
Ic 150mA Iy 5maA 04| v 2N2904 - 05 - 06 - 07 VCEO -40 v
, lc 500mA lg OmA el 2N2904A - 05A - 06A - 07A 60V
VBEsa1 | Base Saluration Voltage {5) Emi
C10mA  lg 15mA dal oy mitter to Base VEBO -5V
lc S00mA g 50mA a6 | v Collector Current (2) Iic 600 mA
¥} Turn-On Delay Time (see figure i)
lc 150mA  lg; 15SmA 10 | nsec Temperatures
1 Rise Time (see figure 1)
! Ic 150mA g, i5mA 40 | nsec Storage Temperature TsTG -65°C to 300°C
P Storage Time {see figure 2) Operating Junction
s
Ic 150mA g gy ISmA 80 | nsec Temperature Ty 200°C Max.
[ Fall Time (see figure 2)
lc 150mA Iy -lgy 15mA 30 | nsec
ton Turm On Time {see figure 1) Power (2 and 3)
lc 150mA  Ip; 15mA Dissipation at 25°C Case
2N2904A-5A-6A7A only 45 | nsec T
. - emperature
toff Turn Off Time (see figure 2)
Ic “150mA  Ig| Igy 1SmA 2N2904 - 04A - 05 - 05A Pp 3w
2N 2904A - SA - GA - 7A only 100 | nsec 2N2906 - 06A -07 - 07A PD 1.8 W
IcBo follgcerutolT\cl'ummsov Dissipation at 25°C Ambient
E CB™ - ,
2N 2904 - 05 - 06 - 07 20 | na Temperature
2N 29044 - 0%A - 0GA - 074 10 | nA 2N2904 - D4A - 05 - D5A Pp 0.6 W
g0 Vep- -S5OV T~ 150°C 2N2906 - 06A - 07 - 07A Pp 04 W
2N2904 - 05 - 06 - 07 20 | pA
2N2904A - 05A - 06A - 07A 10} paA
ICEX Collector Reverse Current
VCE™30V Vg +0.5V 50 | na * TO-5 package for 2N2904 - 4A -5 - 5A
ig Base Current i
s wAx .
VCE <30V Vg +OSV 50 | nA - LEoNa
Cob Output Capacitance : |
1g=0 Vep--10Y [-100Kc 8 | pF
CTE Emitter Transition Capacitance
0 2V [-100Kce 30 | pF
BVCBO | Collector to Base Bmakdown Voltage
Ic=10uA 1g- -60 v
VCEOsust Collector to I:mlllcr Suslammg Voltage
(4and S
Ic 10mA Ig-0
2N2904 - 05 - 06 - 07 23 :’/
2N2904A - 05A - 064 - 07A «T0- .6A-7-7A
BVEBO | Emitter to Basc Breakdown Voliage TO-18 package for 2N2906 - 6A - 7
lg "10pA Ic-0 5 v B, . o
N LE una )
= For these paramelers. sce table on next page.
NOTES :
1) These ralings are bmiting values above which the serviceability of any individual
semiconductor device may be impaired.
2) These are steady statc limits. The [actory should be consulted on applications
involving pulsed or low duty c;.ile operations.
3) These ratings give a maximum junction temperature of 200°C and junction-to- . .
case thermal resistance of 58.39C/Watt (derating factor of 17.2mW, °C); junction Note . A)i dimeri.ions in mm.

to-ambient thermal resistance of 292°C/Watt (derating factor of 3. 42mh,* C) for
the 2N2504,2N2904A,2N2905,and 2N2905A. Junction-to-case thermal resistance
of 97.3°C/Waut (derating factor of 10.3mW/°C); junction-to ambient thermal
resistance of 437°C/Watt (derating factor of 2.28mW/C) for the 2N2906,2N2906A.
2N2907 and 2N2907A.

4) Rating refers to a high-current point where collector-toemitler voliage is towest.
For more information send for SGS ARS.

5) Pulse Conditions : length ¢ 300 pscc; duty cyclet 2.

JULY 197!
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| 2N2904-5-6-7
silicon planar transistors 2N2904A - 5A-6A-7A

ELECTRICAL CHARACTERISTICS (Contd.) (T = 25°C unless otherwise noted)

IN2904 2N2904A 2N2905 IN2905A |
Symbol Characteristic and Test Conditions 2N2906 IN2906A 2N2907 2N2907A |
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. l
]“ e |
hFg DC Putse Current Gain (5) I
Ic = 150mA VcE = -10V 40 120 40 ' 120 100 | 300 100 300 |
Ic = 500mA VCE = -10V 20 40 30 50
| i i
hFg DC Current Gain I
Ic = 10mA VCE = -10V 35 40 75 100
Ic = ImA VCE = -10V 25 40 50 100
Ic=0.1mA VCE = -0V 20 40 35 75
hfea High Frequency Current Gain
Ic=50mA  Vcgp=-20V f=100me 2 2 2 \ 2
FIGURE 1

TEST CIRCUIT FOR DETERMINING DELAY TIME AND RISE TIME

-30

INPUT

Z, - 509

PRF = 150 PPS
Rise time £ 2nsec To oscilloscope
Rise lime < 5nsec

Z;, = ome

FIGURE 2
TEST CIRCUIT FOR DETERMINING STORAGE TIME AND FALL TIME
1Y -6
INPUT
zZ, - 500
PRF - 150 PPS

To oscilloscope
Rise time < 5 nsec

Zj, = 10MQ

Rise lime < 2nsec
0

-3V

L—ZOO nsec
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2N 3725
SILICON PLANAR NPN

HIGH VOLTAGE, HIGH CURRENT SWITCH

The 2N3725 is a silicon planar epitaxial transistor in a TO-39 metal case. It is a high-
voltage, high-current switch used for memory applications requiring breakdown voltages
up to 60V and operating currents to 1 A. 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 {lg = 0) 80 V
Vees  Collector-emitter voltage (Vgg = 0) 80 V
Veeo  Collector-emitter voltage (lg = 0) 50 V
Veso Emitter-base voltage (Ic = 0) 6 V
Ic Collector current 1 A
Piot Total power dissipation at T,yp <25 °C 0.8 W
at Tease < 25°C 36 W

Teg Storage temperature -651t0200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case
TO-39
3/73
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2N 3725

THERMAL DATA

Rin j-case Thermal resistance junction-case max 50 °C/W
Rin jamp  Thermal resistance junction-ambient max 220 °C/W

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

Parameter I Test Conditions Min. Typ. Max. |Unit

lceo Collector cutoff —{
current (lg =0) Veg = 60V 033 1.7 | uA
Veg =60V Tymp= 100°C 25 120 WA

Vir)ceo Cnllector-base
breakdown voltage
(lg =0) lc = 10uA 80 \%

Vier)ces Collector-emitter
breakdown voltage
(Vge =0) lc = 10 A 80 \Y

Vceous) - Collector-emitter
sustaining voltage

(lg =0) lc =10mA 50 \
" T
Vigr)eso Emitter-base
breakdown voltage
(Ilc=0) lg = 10uA 6 \
Veegaty Collector-emitter
saturation voltage lc =10mA Ig=1mA 0.19 0.25| V
lc = 100mA 1z =10mA 0.21 0.28| V
lc =300mA Ig=30mA 031 04 | V
lc =500mA Iz =50mA 04 052 V
lc =800mA Ig=80mA 05 08| V
Ic =1000mA 1g =100 mA } 0.6 095 V
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2N 3725

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. Typ. Max. |Unit

VBe(saty ¥ Base-emitter

saturation voltage lc =10mA Ig=1mA 0.64 076 V
le =100 mA Ig=10mA 0.76 0.86| V
le =300mA Ig=30mA 0.89 1.1 \
lc =500mA lg=50mA |0.8 11 | v
Jjc =800 mA Ig =80mA 10 15 | V

1.1 1.7 \

Ic =1000mA Ig =100 mA

*

DC current gain le =10mA  Veeg=1V 30 60 -
le =100 mMA Veg=1V 60 90 150 | —
lc =300mA Ve =1V 40 60 -
lc =1000mA Vg =5V 25 65 -

heg

¥ Pulsed: pulse duration = 30 us; duty factor = 1%.

COLLECTOR SATURATION

DC PULSED CURRENT GAIN VOLTAGE
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
160 T T 0.8
Veg * 5.0V 100°C 2 ‘
r/'——\\ g —IC'IO B
ol N ' /
z 10 /f/ A\ g 0
: - |z \ : //
€ 4 1 ™ =
3 gl a N £ 04 b7
| P \ 5 %
& Z55°C g o0 s
é',’ /// /_25 C | g 'Qi 1 12(:)‘,% /é/
w 04 > g o0z S5
= // 2 -55°C
LT §
’ 1.0 10 100 1000 S0 10 10 100 1000

I¢ - COLLECTOR CURRENT - mA 1¢ - COLLECTOR CURRENT - mA
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2N 3725

BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

© N II 'Il(ll‘
5 1.2
=
g /]
é -55°C ,/////,
g 0.8 ___‘_______—-—]fo ——// P
a |
] . —
W&
;.i 0.4 /Q
-
b
z 0
1.0 10 100 1000
Ic - COLLECTOR CURRENT - mA
SWITCHING TIMES VERSUS
COLLECTOR CURRENT
100
50 &
E . \11\ o~
X L
E 10 \(\\\_ _- 4
‘EJ ¢ ™~
&I’_- 5 L\
3
2l wlg - 101,
Ve "WV
Y% 20 500 To00

Ig - COLLECTOR CURRENT - mA

CONTOURS OF CONSTANT
BANDWIDTH PRODUCT (f;)

10 1 1 T I T
e 7
P t | WA 7
= \ 1 I
g \ \ /
¢ '
2 LT/ L/
<1 \ 400 mc, 7’ 4
B i/ /
E 1.0 —X HHE £ /
S ‘\ 50_!114(; Il z
Uy | A
& AN T 7
N T 7
(=)
’ //
LT
0.1
10 0 100 500 1000

I¢ - COLLECTOR CURRENT - mA

SWITCHING TIMES VERSUS
AMBIENT TEMPERATURE

» :
! t
20— ;
o A/ Y
4 o -/1‘%
wy t
S
; 5
Zz —
T
5 1 s
f
& Ig - 500mA |
tg, " Ig, " S0mA
VFC'30V
1 1
l-5() 0 50 100 150

Ty - AMBIENT TEMPERATURE - °c
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2N 3725

SWITCHING TIME TEST CIRCUIT

-3.8v +30V
o)
15Q
luf vouT
1KQ p—o TO SAMPLING SCOPE
) tr < lnsec
43Q
ZIN 2 100K Q2
l | 10uf
VIN —
VIN = +9.7 100Q
ty & tf < lnsec 620
P.W. ~ lusec .
Z|N = 50Q - b

DUTY CYCLE < 2%
g =~ 500mA, IB1 ~ 50mA, IBZ ~-50mA
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NOVEMBER 1966

BAX45 to BAX51
ULTRA FAST DIODE MATRIX ASSEMBLIES

SILICON PLANAR EPITAXIAL DIODES

PHYSICAL DIMENSIONS
" accordence with

GENERAL DESCRIPTION - These silicon PLLANAR epitaxial diode matrix assemblies are de-
signed for high speed core driver applications. They are hermetically sealed in either TO-5 or

TO- 18 packages. The excellent thermal conductivity of these packages permits operation up to
400 mW.

ABSOLUTE MAXIMUM RATINGS of each diode (Note 1)

Maximum Temperatures
TgTg Storage Temperature -5%C to + 200°C
Ta Operating Temperature + 175°C Maximum

Maximum Power Dissipation (Note 2)
Noles A) dumestone v mva.

P Total Dissipation at 25°C Ambient Temperature 0.4 Wart Lesds w¢ 3ok plaled Kovar
Maximum Yoltage (T4 = 25°C unless otherwise noted) PHVSM'E“:NSWNS
WIV  Working Inverse Voltage 40 Volts ‘m‘io‘:!"ﬁ"
Maximum Currents (T 4 = 25°C unless otherwise noted) L2

i Forward Continuous DC Current 300 mA
Io Average Rectified Current 200 mA
ig (surge) Peak Forward Surge Current {1 sec. Pulse Width) 1 Amp.
iF (surge) Peak Forward Surge Current (1 psec. Pulse Width) 4 Amps.

ELECTRICAL CHARACTERISTICS of each diode (25°C free air tempcrature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
Vg Forward Voltage(Note 3) 0.98 1.15 1.5 v Ip =500mA PHYSICAL DIMERSIONS
Vg Forward Voltage(Note 3)  0.94 105 1.2 V [ = 300 mA DR TS s
Vr Forward Voltage(Note 3) 0.89 0.98 1.1 v Ip = 200mA 1448
Vg Forward Voltage(Note 3) 0.82 0.88 1 v Ip = 100mA e
Vg Forward Voltage(Note 3) 0.75 0.8 0.9 v Ig = 50mA
Vg Forward Voltage 0.65 068 075 Vv Ip = l0mA "‘i‘ hd
VE Forward Voltage 0.63 0.65 071 Vv Ip = SmA
VE Forward Voliage 0.55 0.58 0.66 Vv Ig = 1mA s e
I Reverse Current(Note 5) 20 100 nA Vg =40V ™ m
IR (125°C) Reverse Currenc(Note ) 15 100 BA VR =40V
BV Breakdown Voltage 60 v Ig = 100pA
ter Reverse Recovery Time 25 nsec Ip =1g =10 + 200 mA
{Note 4)
Co Capacitance (Note 6) 1.2 3 pF Vg =0 f=1MHz

Laacs ara gokd-ploted Lover. J
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Silicon Planar Devices BAX45to b

If - FORWARD CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS OF EACH DIODE

(25° C free air temperarure unless otherwise noted)
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1 3
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3 1 1
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o« n o«
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3 2
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2 4 b 8 »n 12
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Vg + REVERSE VOLTAGE - Volls
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T 1
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REVERSE RECOVERY TIME VERSUS
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T 3
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Silicon Planar Devices BAX45 to 51

TYPE NUMBER PACKAGbE CONFIGURATION
CIRCUIT CONFIGURATION (bottom view)

TO-5 TO-18 TO-5 TO-18
BAX45 BAX 46 L L 15 AS FOR TO-5
BAX 47 BAX48 AS FOR TO0-5

1 3 07 5
o, ° o
4 56
BAX 49 NONE \ NONE
5 19406 10 2
BAX 50 NONE NONE
5 104969 10
5
‘éo——‘ —-—o09
BAX 51 NONE 3 37 NONE
10
FIGURE 1
SHUNT CURRENT
_E 0 f—
T To Diode
® Undar Test
4
Va< 5Mv
—6 -
SHUNT CURRENT
TEST CONNECTIONS FOR TEST CONNECTIONS FOR
COMMON-CATHODE DIODES COMMON-ANODE DIODES
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Silicon Planar Devices BAX45 to 51

NOTES:

(1) Ratings apply to individual diodes. For multiple diode operation rotal power must not excced power dissipation rating listed.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

{3) Pulse Conditions : length = 300 psec; duty cycle = 1%.

{4) Recovery to 10% of iR.

(5) Reverse current measurements between terminals result in substantial leakage contributions from other diodes in the array. To
measure diodes individually (specification limit is for individual diodes), current may be shunted by employing test configu~
ration of figure 1.

(6) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes in the array.
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NOVEMBER 1966

BAX52-BAX53
ULTRA FAST DIODE BRIDGE ASSEMBLIES

SILICON PLANAR EPITAXIAL DIODES

GENERAL DESCRIPTION - These silicon PL ANAR epitaxial diode bridges are designed for very

high speed applications. They are hermetically sealed in eithcr TO- 5 or TO- 18 packages. The PHV:ICM NM['ﬂONS
excellent thermal conductivity of the packages permits operation up to 400 mV. Ly DI O30 outioe
[ | I=H
ABSOLUTE MAXIMUM RATINGS of eoch diode (Note 1) ! | 1
4 [
Maximum Temperatures
TgTG Storage Temperature -55°C 10 + 200°C
Ta Operating Temperature + 175°C Maximum

Maximum Power Dissipotion (Note 2)

P Toual Dissipation at 25°C Ambient Temperature 0.4 Wart

Moximum VYoltage (T4 = 25°C unless otherwise noted)
WIV ~ Working Inverse Voltage 40 Volts

Maximum Currents (T4 = 25°C unless otherwise noted)

Ig Forward Continuous DC Current 300 mA
Io Average Rectified Current 200 mA
ig (surge) Peak Forward Surge Current (1 sec. Pulse Width) 1 Amp. BAX52
iF (surge) Peak Forward Surge Current {1 psec. Pulse Width) 4 Amps. HlV'S‘lN D(MEN-SQIONS
JEEC 110-T0 xine
:f"“_:‘ r-——‘u‘m
T
AR
ELECTRICAL CHARACTERISTICS of eoch diode (25°C free air temperature unless otherwise noted) o s
T
AT
om
ET
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS ™M e
unn%~ m
VF Forward Voltage (Note 3) 0.98 1.15 1.5 v Ip = 500 mA I{«m ? ‘t“‘
Vg Forward Voltage (Note 3) 0.94 105 12 \ (g = 300 mA YR8
AN LB}
Vg Forward Voltage (Note 3) 0.89 098 Ll \ Ig = 200 mA 21 L;ﬁ :‘“
Vg + Forward Voltage (Note 3) 0.82 0.88 1 \ Ig = 100 mA Noes Lh;m:m
Vg Forward Voltage (Note 3) 0.75 0.8 0.9 v Ig = 50 mA BAx 3
Vg Forward Voliage 0.65 0.68 075 V g =10mA S
Vg Forward Voltage 0.63 0.65 0.71 \ Ip=5mA CIRCUIT
Vg Forward Voltage 0.55 0.8 0.66 V Ig =1mA CONFIGURATION
Ig Reverse Current 20 100 nA VR =40 V 1
1 (125°C)  Reverse Current 15 100 pA VR =40V
BV Breakdown Voltage [ \ I = 100 pA
tr Reverse Recovery Time 25 nsec Ip =1 =10+ 200mA 1 2
(Note 4)
C, Capacitance {Note 5) 1.2 3 pF Vg =0 f=1MHz
AVE/eC Forward Voltage Temper- -1.8 mVy/eC
ature Coefficient 3
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Silicon Planar Devices BAX52-53

TYPICAL ELECTRICAL CHARACTERISTICS OF EACH DIODE

(25° C free air temperature unless otherwise noted)

FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS REVERSE
FORWARD VOLTAGE oy TEMPERATURE COEFFICIENT , VOLTAGE
1000 =
= = o TN f ‘ | ‘ | |

< wol | < \ 1] '
S E 10 \ .:
20 z L \ S
::E = I/ 3 = Ay - ?— 1 ™
a = 2 R S F—
g / o g E——
== D Es== o |
£ /L . X |

01 /— 0.01L | \‘ o [

ez 01 06 U8 1 12 ° ! : ? : O 2 4 & 8 R 2 ok

Tc - TEMP AT FFICIENT » py/o
Vg » FORWARD VOL TAGE - VoIl - TEMPERATURE COEFFICIENT - my/eC VR - REVERSE VOLTAGE - Volls

REVERSE CURRENT VERSUS REVERSE CURRENT VERSUS
REVERSE VOLTAGE 0 AMBIENT TEMPERATURE
T T L:"’l :mi'v i ’L 1
= i S
5 LA § e
i H !
o o L 1
> H }
2 ﬁ [38Y
) =S
) o1l [ 1T T
n » » [y 5 2 % 75 00 125
Vp - REVERSE VOLTAGE - Voits T+ AMBIENT TEMPERATURE- °C
REVERSE RECOVERY TIME VERSUS
POWER DERATING CURVE FORWARD CURRENT
00 n
H I § 2 J ! | l
- 00 l H [ !
] T [ ) S
a ! S i
g 3 1
= 3z
R : R =
E] L g
% w0 ! E ! i —
: N S ———]
“ ! | \: T ‘ ‘ | ‘ i \_I
0 25 %0 Y5 W0 125 150 175 W 0 Bl 100 150 20
T- AMBIENT TEMPERATURE - °C FORWARD CURRENT= REVERSE CURRENT - mA

NOTES:

(1) Racings apply to individual diodes. For multiple diode operation total power must not exceed power dissipation rating listed.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) Pulse Conditions: length = 300 usec; duty cycle = 1%.

(4) Recovery to 10% of ip.

(5) Capacitance C, cannot be monitored indipendently on_each diode in a bridge configuration. In measuring this parameter on
bridge configurations, the capacitance limit is 4/3 the limit listed in the electrical characteristics.
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NOVEMBER 1966

BAX54 - BAX55
ULTRA FAST DIODE RING MODULATOR ASSEMBLIES

SILICON PLANAR EPITAXIAL DIODES

GENERAL DESCRIPTION- These silicon PLANAR epitaxial diode ring modulator assemblies
are designed for applications in multichannel equipments working at very high speed. They are

hermetically sealed in either TO-5 or TO- 18 packages. The excellent thermal conductivity of

the packages permits operation up to 400 mW,
ABSQLUTE MAXIMUM RATINGS of eoch diode (Note 1)
Moximum Temperotures
TsTg Storage Temperature
Ta Operating Temperature

Moximum Power Dissipotion (Note 2)

P Total Dissipation at 25°C Ambient Temperature

Moximum Voltoge (T, = 25°C unless otherwise noted)
WIV  Working Inverse Voliage

Moximum Currents (T4 = 25°C unless otherwise noted)
Ig Forward Continuous DC Current

Ip Average Rectified Current

iF (surge) Peak Forward Surge Current (1 sec. Pulse Width)

ig (surge) Peak Forward Surge Current (1 usec. Pulse Widch)

ELECTRICAL CHARACTERISTICS of eoch diode (25°C free air temperature unless otherwise noted)

-55°C to + 200°C
+ 175°C Maximum

0.4 Watt

40 Volis

300 mA
200 mA
1 Amp.
4 Amps.

PHYSICAL DIMENSIONS
in sccordance with
JEDEE (10-5) outhne
e =
I

] 1
]

Hotas: Al Gimwntions in mm.
Laads arv goid-plalad Kover

BAX54

(-55C to 100°C)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
Vg Forward Voltage (Note 3) 0.98- L15 L5 v Ig = 500 mA
Vg Forward Voltage (Note 3) 0.94 1.05 1.2 v Ig = 300 mA
Vg Forward Voltage (Note 3) 0.89 0.98 1.1 v Ip = 200 mA
Vg Forward Voltage (Note 3) 0.82 0.88 1 v Ig = 100 mA
Vg Forward Voltage (Note 3) 0.75 0.8 0.9 v Ig = 50 mA
Vg Forward Voltage 0.65 0.688 075 V [ = 10 mA
Vg Forward Volrage 0.63 0.65 0.71 V Ip =5 mA
Vg Forward Voltage 0.55 0.58 0.66 V Ii§ = 1 mA
IR Reverse Current 20 100 nA VR=40V
Ig (125°C)  Reverse Current 15 100 wA VR =40V
BV Breakdown Voltage 60 v Ig = 100 pA
Ur Reverse Recovery Time 25 nsec Ip s IR =103-200mA
(Note 4)
C, Capacitance (Note §) 1.2 3 pF VR =0 f=1MHz
AVE/°C Forward VoltageTemper- -1.8 mV/oC
ature Coefficient
MATCHED CHARACTERISTICS
AVg Forward Voltage Match 5 mV Ig = 10uAto 10mA

PHYSICAL DIMEHSIONS
in accordeece meth

CIRCUIT
CONFIGURATION
1

3
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Silicon Planar Devices BAX54-55

TYPICAL ELECTRICAL CHARACTERISTICS OF EACH DIODE

(25°C free air temperature unless otherwise noted)

FORWARD CURRENT VERSUS RWA RRENT VERSUS CAPACITANCE VERSUS REVERSE
o FORWARD VOLTAGE FOEWPERATURE CORFHGIENT VOLTAGE
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I A & S e e e g
3 » | a
2 E !
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g H =
2 2 ol L
) =S
1 L 0.01 [
Y E) » & 50 ke 0 75 e 125
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©0 v
: T 1] (T T
;o [ : “
& g oo ; !
: sl [ ‘
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% [ E L all
Ig‘ 200 4‘;‘ } ;‘ (] /"/
£ w T T
g 100 i E ! /
3 N T < e
a H F
] 5 |
LI I ] 7500 125 1% 75 20 « 100 150 0
TA - AMBIENY TEMPERATURE - °C FORWARD CURRENT» REVERSE CURRENT - mA
NOTES:

(1) Ratings apply to individual diodes. For multiple diode operation total power must not exceed power dissipation rating listed.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) Pulse Conditions : length = 300psec; duty cycle = 1%.

(4) Recovery to 10% of iR.

(5) Capacitance C, cannot be monirored indipendently on each diode in a bridge configuration In measuring this on parameter
bridge configurations, the capacitance limit is 473 the limit [isted in the electrical characteristics.
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BAX56 to BAX73
ULTRA FAST COMMON ANODE AND COMMON CATHODE ARRAYS

SILICON PLANAR EPITAXIAL DIODES

GENERAL DESCRIPTION- These silicon PLANAR epitaxial diode arrays are designed for high
speed core driver applications. They are hermetically sealed in either TO-5 or TO-18 packages.
The excellent thermal conductivity of the packages permits operation up to 400 mW.

ABSOLUTE MAXIMUM RATINGS of each diode (Note 1)

Moximum Temperatures
TsTg Storage Temperature -55%C to + 200°C

Ta Operating Temperature + 175 C Maximum

Moximum Power Dissipotion (Note 2)

P Total Dissipation at 25°C Ambient Temperature 0.4 Wace
Maximum Voltage (T, = 25°C unless otherwise noted)

WIY  Working Inverse Voliage 40 Volts
Maximum Currents (T4 = 25°C unless otherwise noted)

I Forward Continuous DC Current 300 mA

In Average Rectified Current 200 mA

ip (surge) Peak Forward Surge Current (1 sec. Pulse Width) 1 Amp.

iF (surge) Peak Forward Surge Current (Ipsec. Pulse Width) 4 Amps.

ELECTRICAL CHARACTERISTICS of eoch diade (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS

Vg Forward Voltage (Note 3) 0.98 15 L5 v Ig = 500 mA

VE Forward Voltage (Note 3)  0.94 105 1.2 v 1g = 300 mA

Vg Forward Volrage (Note 3) 0.89 0.98 1.1 v Ip = 200 mA

Vg Forward Voltage (Note 3) 0.82 0.88 I v Ip = 100 mA

Vg Forward Voltage (Note 3) 0.75 0.8 0.9 A [g = 50 mA

Vg Forward Voltage 0.65 0.68 075 Vv Ip = 10 mA

Vg Forward Voltage 0.63 065 071 Vv Igp = 5mA

Ve Forward Voltage 0.55 0.8 0.66 V Ip = 1mA

Ig Reverse Current 20 100 nA Vg =40V

IR (125*C)  Reverse Current 15 100 pA VR =40V

BV Breakdown Voltage 60 v Ig =100 pA

L. Reverse Recovery Time 4 nsec 1 = Ig =10+ 200 mA
(Note 4)

Co Capacitance 1.2 3 pF VR =0 f=1MHz

PHYSICAL DIMENSIONS
in acordance with
FDRC (10-8) cwtioa

v\;/( vim

"_

oxt an
Noies AN "o

Tead, e gold-pleted Kovae

PHYSICAL DIMENSIONS

PHYSICAL DIMENSIONS
garader to
JEDEL 105 outiing
-1

(TR

(34
Hotes: 4B Gimariots in mm.
Loeds are gokélated Kows.
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Silicon Planar Devices BAX56to73

COMMON CATHODE ARRAYS

TYPE NUMBER PACKAG:E CONFIGURATION
CIRCUIT CONFIGURATION (bottom view)
TO-5 TO-18 TO-5 TO-18
5
BAX56 BAX 58 AS FOR TO-5
3 1 =
5
BAX 60 BAX 62 AS FOR TO-5
7 3 1
BAX 65 NONE NONE
4
BAX 67 NONE NONE
B 07 95 03 94
BAX 69 NONE NONE
BAX 71 NONE NONE
Td
BAX 73 NONE 2% Zk {S % Zlf‘ % NONE
9 ©°8 97 9 5 93 °2 91
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Silicon Planar Devices BAX56to73

COMMON ANODE ARRAYS

TYPE NUMBER PACKAGE CONFIGURATION
CIRCUIT CONFIGURATION (bottom view)
TO-5 TO-18 TO-5 TO-18
5
BAX57 BAX 59 AS FOR TO-5
A o
5
BAX 61 BAX63 AS FOR TO-5
7 93 91
4
BAX 64 NONE NONE
7 ©5 3 91
BAX 66 NONE NONE
BAX 68 NONE NONE
BAX70 NONE NONE
'[4
BAX72 NONE %%%% %%juf NONE
9 ©98 97 9% § ©3 02 91
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Silicon Planar Devices BAX56to73

TYPICAL ELECTRICAL CHARACTERISTICS OF EACH DIODE

(25° C free air temperature unless otherwise noted)

FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS REVERSE
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NOTES:

(1) Ratings apply to individual diodes. For multiple diode operation total power must not exceed dissipation rating listed.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
(3) Pulse Conditions: length = 300 psec; duty cycle = 1%.

(4) Recovery to 10% of iR'
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BF X 11
LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIER

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GFNEFRAL DESCRIPTION-The BFX1! is a six terminal device containing two isolated high PHYSICAL DIMENSIONS
g, lownoise £ NP silicon PLANAR epitaxial transistors in one hermetically sealed enclosure. mm—— -5
e . Il
Fhe - SGS-ATES  Planarprocess guarantees the stahility of the initial macch with time and the T ot
goed hermal tracking over a wide current and temperature range. The BFX11 offers the circuic :g Crin
b5 »5I[;n€rﬁtf iched A(r.«mslnors with specified performance, for differential amplifier.and low level o LLdU_U_UU_I .
DC amplifier applications.
-
ABSOLUTE MAXIMUM RATINGS (Note 1) 4 o 5;4::;
i)
. S~ - -
Maximum Temperatures e Sd -
Storage Temperature -65°C to + 200°C Bau — ™
. . . o4
Operating Junction Temperature + 200°C Maximum Gotectr, B
Lead Temperature (Soldering, 60 sec time limic) + 3009C Maximum N g
. L
Maximum Powsr Dissipations One Side  Both Sides SN
. . . A y
Total Dissipation at  25°C Case Temperature (Notes 2 and 3) 0.85 Warut 1.4 Watt ;;: N4 ‘n'y’)l Colector
at 100°C Case Temperature (Notes 2 and 3) 0.48 Ware 0.80 Wart CONNECTION DIAGRAM
at 29°C Amhient Temperature (Notes2and 3} 0.40 Wate 0.50 Warc "’”":‘ nw
Lesd Mo
Maximum Voltages e
Vepo  Collector to Base Voltage - 45 Volts ot 1 e
Vero Collector to Emitter Voltage (Note 4) - 45 volrs esd No 6
, .. lead Mo 7
V EBO Emitwer to Base Voliage -4.5 Volts Notes & dmensons 1 m
ELECTRICAL CHARACTERISTICS (25°C frec air temperature unless otherwise noted) Leads are gold-plated kovar

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hpp DC Current Gain 50 130 Ic = 10 pA Veg =-S5V
hgg DC Current Gain 80 170 I = 100 pA Veg =-5V
g DC Curcent Gain 9% 200 Ic=1mA -5 v
hgg DC Pulsc Current Gain (Note 5) 80 170 Ic =50 mA -5V
"Fl{l"/hF E2 DC Current Gain Ratio (Note 7) 0.8 1 Ic = 100 ua -5V
Vi (san Base- Emitter Saturation Voltage -1 v Ic =50 mA 2.5 mA
AVBE Base to Emitter Voltage Differencial 5 mV Ic =100 uA VeE =-S5V
AVypL AT Base to Emitter Voltage Dilferential Change 20 uv/oC ic = 100 ua Veg =-9%V
Ty =-55% +125°C
Vg (san Collector- Emitrer Saturation Voltage -0.1 -0.25 VvV Ic =50 mA Ig = 2.5 mA
YEBo Emitter Cutoff Cusrent 100 nA ic=0 Veg =- 3V
fepo Collector Cutoff Current 0.05 10 nA Ig= Vep =- 30V
I-po (150°C) Collector Cutoff Current 0.08 10 uA lg =0 Vegp =-30 Vv
BVepgo Collector to Base Breakdown Voltage -45 v Ic =10 uA lg=0
BVipgo Emitter 1o Base Breakdown Volrage -4.5 v Ic=0 Ig =10 pA
Vepo (sust) Collecror to Emirter Sustaining Voliage -45 v Ic = 10 mA Ig =0
(Notes 4 and 5)
bte High Frequency Current Gain (f = 100 Mc/s) 1.3 I =50 mA Veg=-20V
Cob Output Capacitance 8 pF Ig = Veg =- 10V
Cip Input Capacitance 25 pF Ie=0 Vgg =-0.5V
NF Narrow Band Noise Figure (Note 6) 1.5 5 dB Ic =30 uA VeE=-5V
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TYPICAL ELECTRICAL CHARACTERISTICS
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* Singile family characteristics on Transistor Curve Tracer.
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TYPICAL ELECTRICAL CHARACTERISTICS

NOISE FIGURE
CONTOURS OF CONSTANT GAIN VERSUS SOURCE RESISTANCE NOISE_FIGURE YERSUS
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on epplications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction - to- ambient thermal resistance of 431°C/Watc (derating
factor of 2.29 mW/°C) for one side; 350°C/Wart (derating factor of 2.86 mW/°C) for both sides. Junction-to- case rhermal resist-
ance of 206°C/Wart (derating factor of 4.85mW/°C) for one side; 125°C/Watt (deraring factor of 8mW/°C) for both sides.

(4) Ratings refer to a high current point where collector-to- emitter voltage is lowest. For more information send for SGS- AR 5.

(5) Pulse Conditions: =300 psec; duty cycle = 1%.

(6) f=1Kc/s; Ry =10 KQ. BW = 200 cps.

(7) Lowest of two hpg readings is taken as hpg; for purposes of this ratio.
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DECEMBER 1865

BFX 15
EXTREMELY LOW DRIFT DIFFERENTIAL AMPLIFIER

DUAL NPN SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION- The BFX 15.is an extremely low- drift differential amplifier especially

suitable for low source impedance applications. In such circuits the differential Vg temperacure |MPHYSIM DIMENSIONS
drift is guaranteed to be less than 2.5uV/°C over a temperature range 0°C/ 1o 70°C. s 1‘ IS :;
]
ABSOLUTE MAXIMUM RATINGS(Note 1) i ]—/:JZ
b aximum Tomperatures
Storage Temperature -65°C to + 200°C 3 ”l] || I]] ‘k:‘
Operating Junction Temperature 200°C Maximum ™ - w
Lead Temperature (Soldering, No Time Limit) 300°C Maximum Enittar _.1—1 Fw
N W
Maximum Power Dissipatians One Side Only Both Sides —‘—r
Total Dissipation at  25°C Case Temperature (Note 2) 1.2 Ware 1.8 Waret
at 100°C Case Temperature (Note 2) 0.68 Ware 1.2 Ware
at  25°C Ambient Temperature (Note 2) 0.5 Watt 0.6 Wau o
[ ook
Maximum Voltoges on on
BYcgo  Collector to Base Voltage B0 Volts m"ﬂ"?w
LVcgR  Collector 1o Emitter Voltage (Rpg > 102) 60 Volts ey
Ly, i 0
CEO Collector wo Emitter Voltage 40 Volts it o 1 it e §
BVgpo Emitter to Base Voliage 5.0 Volts s
Lond 0. 7
: AB dimensions |
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Kot Leads sre W’l‘?"": Yover
SYMBOL CHARACTERISTIC MIN. MAX. UNIT TEST CONDITIONS
heg DC Current Gain 30 Ic=001mA Veg =50V
hrE DC Current Gaia 60 Ic= 0lmA  Vep=50V
hpp DC Pulse Current Gain (Note 3) 90 Ic= 10mA Vep =50V
hpp/bEEs DC Current Gain Ratio 0.9 1.0 Ic= 0.1mA V=50V
VpBE (sat) Base Saturation Voltage 0.6 v Ic= 1.0mA Ip =0.1mA
(Vpg1/Vpgy) Basc Voluage Diffecential 5.0 mV Ic= 0.lmA Vep=50V
A VBE/AT Basc Voliage Differential Change (Note 4) 2.5 nv/ec Icy +1cy =200uA  T=0°C t0470°C
AVBE/AT Base Voltage Differential Change (Note5) 10 Bv/9C 1oy =lcy=100uA Veg = 5.0 V
Vcg (sa) Collector Saturation Voltage 1.0 v Ic= 1L0mA Ig = 0.1 mA
1cBO Collector Cutoff Current 10 nA Ig=0 Vep = 40V
Icpo (150°C)  Collector Cutoff Current 10 HA g = Vep = 40V
Iepo Emitter Cutoff Current 10 nA ic=¢0 Ve = 4.0V
BVcpo Collecwor to Base Breakdown Voltage 80 v Ic = 0.1mA Ig=0
BYgpo Emitter Breakdown Volrage 5.0 v Ic=0 Ig =0.1mA
LVcER Collector to Emitter Sust. Voltage(Note3) 60 \ Ic= 100mA Rpg= 10Q
LVego Collector wo Emitter Sust. Voltage(Note 3} 40 v Ic= 30mA Ig=0
LY Small Signal Current Gain(f=1Kc/s) 30 lc= 1.0mA  Veg =50V
hie High Frequency Current Gala(f=20Mc/s) 2.5 Ic= 50mA Vcg= 10V
Cob Qutput Capacitance (f = 1Kc/s) 15 pF Ig=0 Veg = 10V
Crg Input Capacitance (f = 1Kc/s) 85 pF Ic=0 VEg =0.5V
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TYPICAL ELECTRICAL CHARACTERISTICS
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TYPICAL ELECTRICAL CHARACTERISTICS

CONTOURS OF CONSTANT CONTOURS OF NARROW ALPHA CUTOFF FREQUENCY
GAIN BANDWIDTH PRODUCT (fr} BAND NOISE FIGURE VERSUS COLLECTOR CURRENY
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TEST CIRCUIT

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum juncrion temperature of 200°C and juncrion-to-case thermal resistance of 146°C/watt for one
side and 97°C/watt for both sides.

(3) Pulse Conditions: length = 300 psec; duty cycle = 1%,

(4) See circuit for test conditions.
Care should be taken to avoid spurious effects due to thermoelectric contacts, component temperature differences, temperature
coefficient, etc....

(5) Ty = =-5%Crto ! 25°C or t 25°C 1o } 125°C
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BFX 16
ULTRA LOW DRIFT DIFFERENTIAL AMPLIFIER

THREE NPN SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION- The BFX 16 is intended for ultra- low-drift compensated D.C. ampli- PHYSICAL DIMENSIONS

fiers. The maximum total amplifier drift is guaranteed less than 0.5pV/°C from 0°C to 70°C.In IED(CID-E:M
order to ensure that this low drift does not change with life, .it is advisable not to operate the 9.0
device permanently much above this ambient temperature range. -
i
ABSOLUTE MAXIMUM RATINGS (Note 1) i “
\ i

Maximum Temperatures

Tgyg Storage Temperature -55°C o + 200°C
T] Operating Junction Temperature + 200°C Maximum
T Lead Temperature (Soldering, 10 sec. time limit)’ + 260°C Maximum
Moximum Power Dissipations Each One Total
P Total Dissipation at 25C Case Temperature 0.75 Watt 1,3 Wartr
ac 100°C Case Temperacure 0.43 Wace 0.75 Ware
at 25°C Ambient Temperature 0.3 Watt 0.5 Watt

Maximum Voltages (25°C free air temperature unless otherwise noted) Hotee :mﬁ:.mmm
Veso Collector to Base Voltage 45 Volts
VcEO Collector to Emitter Voltage 45 Volts
VEBO Emitter to Base Voltage 6 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Q,, Qp; Q¢

SYMBOL CHARACTERISTIC MIN. MAX. UNIT TEST CONDITIONS

Vg (on) Emitter to Base On Voltage 0.7 v [ = 100 pA VeE =5V

VcE (sap) Collector Saturation Voltage (Note 2) 0.35 v Ic = 1 mA g =0.1mA

BVcBo Collector to Base Breakdown Voliage 45 v Ic =10 pA Ig =

BVERo Emitter to Base Breakdown Voltage 6 v I = 10 paA Ic =0

VcEo (sust) Colleetor to Emirter Sustaining Voltage 45 v Ic =10 mA 1g =0

(Note 2)

he High Frequency Current Gain (f = 30 MHz2) 2 Ic= 500 pA VCg =5V

Cob Output Capacitance (f = 1 KHz) 6 pF Ig =0 Ve =5V
Continued on page 2

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) Pulse Conditions: length = 300 usec; duty cycle = 1%,

(3) f = 1KHz; Rg= 10KQ; Power Bandwidth of 200 Hz.
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Qa; Qp

SYMBOL CHARACTERISTIC MIN. MAX. UNIT TEST CONDITIONS

hpg DC Current Gain 175 Ic = 10 pA Veg =5V

hpE1/bEE2 DC Cusrent Gain Ratio 0.8 1 Ic =10 A VCE=5V

hFEl/hFEZ DC Current Gain Ratio 0.9 1 Ic = 100 pA V=5V

VBE1/VBE2 Base Voltage Differential 5 mV Ic = 10 pA Ve =5V
to 1 mA

AV, Equivalent Input Drift (see circuit) 0.5 uv/eC Tp- O to 70°C

IcBO Collecior Curoff Current 2 nA ig=90 Vep=25V

Icpo (1500C) Collector Cutoff Current 10 HA Ig=0 Vep =25V

IEBO Emiteer Cutoff Current 2 nA Ic=0 VEg =4V

IceEo Collector to Emitter Cuctoff Current 2 nA ig=0 Vcg =4V

NF Noise Figure (Note 3) 3 dB Ic = 10 A VCE=S5V

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Qc

SYMBOL CHARACTERISTIC MIN. MAX. UNIT TEST CONDITIONS

bpg DC Current Gain 75 Ic = 100 pA Vcg=5V
IcBo Collector Cutoff Current 10 nA Ig=0 Vep =25V
Icpo (150°C) Collector Cutoff Current 15 HA Ig=0 Vep =25V
IERO Emitcer Cutoff Current 10 nA =0 VEp =4V
Iceo Collector to Emitter Cutoff Current 10 nA Ig =0 VcE=4V

APPLICATIONS INFORMATION

The BFX 16 is a compensated dc amplifier which funishes an exceedingly low drift in a wide range of circuits. A typical circuit,

which is the one used to measure the drift specified, is shown in fig. 1.

The procedure used to reduce the drift to a minimum in this amplifier is the following:

L. With "'S" OPEN, Ry is adjusted for zero output.
2. With ''S'"" CLOSED, R; is adjusted for zero ouzput independent of the position of Ry.
3. With the amplifier brought up to any temperature, Rg is adjusted for zero output. If the drift is linear, this adjustment will be

acceptable for the full temperature range. It may bc that, in some cases, this zeroing procedure should be repeated.

Although the circuit looks complicated, its operation is really quite simple and can be understood in the following manner.
The resistive chain of R through Rs furnishes a constant voltage on the base of Qn. Since the VRE of this transistor decreases

with an increase in temperature, the current furnished to the emitters of Q4 and Qp increases with the increase of temperature.
The collectors, therefore, fall in voltage, and consequently, the.current which is then furnished into resistor R9 from the resistive
chain can be fed more into one transistor than into the other by varying the position of the tap on Rg.

Since these drift phenomena are reasonably linear over a eertain temperature range as is the variation of Vg of the compensating

transistor Qe the drift due to all factors (A VBE A lcpos A hFE) can thus be compensated.
The voltage sources, ey, ey can be put to ground simply by having a negative supply instead of ground on the resistors R5 andRpg.

For further information, the user is referred to Ref. 1 or to our Application Service.

Ref. 1: ' Drift Compensation in DC Amplifiers' SGS AR 121
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BFX 36
DUAL HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIER

PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION- The BFX 36 is a six- terminal device containing two isolated high- cor [ TSICAL DIMENSIONS
gain, low-noise, PNP silicon PL ANAR cpitaxial transistors in one hermerically sealed enclo- [ R F:;
sure. They are designed for use in high performance amplifier and differencial amplifier circuits T !
requiring high- gain and low-noise in a very wide current range, from 1A up ro 100 mA. - “—35
y _
ABSOLUTE MAXIMUM RATINGS (Note 1) T uﬁﬂ—[]—[[[[_T
Maximum Temperatures 1 ]” ” l:”]\
Sworage Temperature -65°C w0 + 2000C 4 s
Operating Juaction Temperature +200°C Maximum e
Lead Temperarure (Soldering, 60 sec time limic) +300°C Maximum Erstter.
McximuAm Power Dissipations One Side Both Sides Z:;h,
Total Dissipation at 25°C Case Temperawre{Notes 2 and 3) 0.80 Wart 1.3 Wacr _‘—-
at 25°C Ambicnt Temperature(Notes 2and 3)  0.40 War 0.6 Wart

Maximum Yaltages for Eoch Tronsistor o

Vecpo  Collector to Base Voltage -60 Volts o
Vceo  Collector o Emitter Voliage (Note 4) -60 Yoles Hotes: A Gimensions 1n mm.
VEgo  Emitter 1o Base Voliage -6 Volts Leads are gold-plated kovar

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hpg DC Current Gain 60 140 Ic = 1pA VeCE=-5V
hEE DC Currenc Gain 100 160 300 I = 10 uA VeE -5V
hgg DC Current Gain 100 180 Ic = 100 uA VCE=-5V
RFE DC Current Gain 100 200 Ic= ImA VCE=-5V
hgg (=55°C) DC Pulse Current Gain (Note 5) 40 90 Ic = 10 pA VCE=-5V
hEg DC Pulse Current Gain (Note 5) 90 190 Ic = 50 mA VCE=-53V
VgE {sar) Base-Emitter Saruration Voltage -0.9 VvV Ic = 10 mA Ig = 0.5 mA
VBE (sa0) Base -Emitter Saturation Voltage -0.85 -0.95 V Ic = 50 mA Ig = SmA
VcE (sav) Collector-Emitter Sacuration Voltage -0.25 VvV Ic = 10 mA Ig = 0.5 maA
VcE (sa0 Collector-Emirtter Saturation Voltage -0.4 -0.4 V Ic =50 mA Ig = 5mA
IEBO Emiteer Curoff Current 10 nA Ic=0 VEg =-4V
IcBO Collector Cutoff Current 0.5 10 nA Ig=0 Ve =-50V
Icpo (125°C)  Collecror Cutoff Current 0.5 10 pA Ig=0 Vep =-50V
BVcpo Collector to Base Breakdown Voltage -60 v Ic=10uA ig=0
BVggo Emitter o Base Breakdown Voltage -6 v Ig = 10 pA Ic=0
VcEeo (susty Collector to Emitter Sustaining Volrage - 60 v Ic=5mA Ip =0
(Notes 4 and 5) (pulsed)
hie Input Resistance (f=1 Ke/s) 2.5 5.7 20 KQ Ic=1mA VCE=-5V
hye OQutput Conductance (f =1 Kc/s) 5 22 50 wnho Ic=1mA VCE=-5V
by, Voltage Feedback Racio (1 =1 Ke/s) 29 10 x10°4 1c = 1mA VCE=-5V
LT High Frequency Current Gain(f =20 Mc/s) 2 5.5 8 Ic=1mA VCE=-53V
Cop Oucput Capacitance 5 6 oF Ig=0 Vep =-S5V
NF Narrow Band Noise Figure {Note 6) 3 dB Ic =120 uA VCg=-5V
NF Narrow Band Noise Figure (Note 7) 10 dB Ic =20 uA VCE=-5V
hFE1/MFEz  DC Currenc Gain Ratio (Note 8) 0.9 1 lc=10uA  VeE=-5V
'VBEI'VBEZ] Base Voltage Differential 3 mV Ic = 100 pA VCg=-5V
[VBE1-VBEH/AT Base Voltage Differential Change 10 uv/eC ¢ = 100 A VCE=-5V
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Silicon Planar Devices BFX3I

TYPICAL ELECTRICAL CHARACTERISTICS - ONE SIDE

(25°C free air temperature unless otherwise noted)
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* Single family characteristics on Transistor Curve Tiacer.
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Silicon Planar Devices BFX36

TYPICAL ELECTRICAL CHARACTERISTICS - ONE SIDE
(25°C free air temperature unless otherwise noted)
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COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT 3 e o T On CUNRENY VERSUS COLLECTOR CURRENT
° Vege 3V 3 o el g e Ty
5 400 5 _r - -——" /B “I‘ L&
5 § a1 g ’
H & ¢
g 300 E i V, H 12
o g .o i | $A 5 -
2 om = L i ! ER R
S s P e < T
) :-:u w00 LI ERES 55T T | 3 woa [] BT
B T =i
3 ‘T j ‘ [E H "
"o oer ol 1 0 -1 W oo L Lt | ‘“ =0
001 -0.01 - B - 8 °5 T i T 001 0.1 1 ST
I, - COLLECTOR CURRENT - ma I, - COLLECTOR CURRENT - ma Ic - COLLECTOR CURRENT - ma
COLLECTOR-BASE REVERSE 1
CURRENT VERSUS COLLECTOR-BASE REVERSE SM%I:.INSI%AzIbC:S/I‘:ENT
.,  REVERSE BIAS VolrAce T URRENT VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT
, O n
t [ E Vc‘a =.‘sov —- vC'El.';'v A N
1 z o P - z 2Lt
x 3 g
£ ! w :
3 F ERE]
5 3 = s
i ¥ HE % El
1 E g = —— g ‘4
| E 1oo é -1 3 H ]
i3 g :
' o0 = .01 L | 0
H § © 0w w0 ) 7 v 15 % 01 1 -1 <100
t T V. -REVERSE COLLECTOR BASE VOLTAGE - Yolly 7, - AMBIENT TEMPERATURE - °C 1¢ - COLLECTOR CURRENT - mA
1 NOISE FIGURE VERSUS
1‘ FREQUENCY
10
« T
B = lox
1 © 8
| M
| £ s
=3
¥
§ 4
&
2
q =D uh  Rg=10K
o T T T T [
10" 10" w0 10t " 10° 10°
- FREQUENCY - Me/s

NOTES:

(1) These racings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction- to- case thermal resistance of 220°C/W (derating
factor of 4.55mW/°C) for one side, and junction- to- case thermal resistance of 135°C/W (derating factor of 7.4 mW/°C} for
both sides; junction - to- ambient thermal resistance of 440°C/W (derating factor of 2.26 mW/°C) for one side, and junction-to-
ambient thermal resistance of 293°C/W (derating factor of 3.42mW/°C) for boch sides.

(4) These ratings refer to a high- current point where collector-to- emitter voltage is lowest. For more information send for SGS-AR 5.

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%.

(6) f=1Ke/s; Rg=10KQ; Power Bandwidrh of 200 cps.

(7) =100 cps; Rg=10KQ; Power Bandwidth of 20 cps.

(8) Lowest of two hpf reading is taken as hppg| for purpose of this ratio.
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Silicon Planar Devices BFX66

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction - to-case thermal resistance of 97.2C/Watt (derating
factor of 10.3mW/°C); junction-to-ambient thermal resistance of 350°C/Wact (derating factor of 2.86 mW/°C).

(4) Rating refers to a high current point where collector-to -emitter voltage is lowest. For more information send for SGS- AR 5.
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%.

SMALL SIGNAL ANALYSIS

The common emitter hybrid parameters of the compound amplifier may be determined by analysis of the equivalent circuit shown below.

hoe,

hie, hui(Vz'V:)

, . Iz Vi 12
BY aefinition: h =Y h =2 h =¥ ho o= l2
le” I, Vi=0 oe V2 =0 re V2 L,=0 fe T Vi=0

- hre|) {1+ hlel) hi

The exact expressions can be shown to be: hl = h, - ez
e ie,
h _h_ +1
oe, iez
(hlez" hoelhiez) s+ fre,)
hle b h(e *
|
hoelhiei‘ 1
- (1+ hle;) - hrez) hoe|
h = h
oe o h o h_ s+l
oe; iej
- h . (hlezhoe,+ hrel) a- hrez)
re rez h_h_ +1
oe| te;

Where the subscripts 1 and 2 refer to the input and output transistors, respeetively.

By considering typtcal values of the h parameters of the individual transistors we can make the [ollowing statements:

h h <<1 h <<1
oe, ie, re|
h_h_<<h h <<1
oe| ie; fe, rez
The above equations suggest these approximate formulas for the h parameters:
h£e= hlel * hiez+ h[e,hle; hre: hrel+ hl‘ez+ hXezh091
hoe= hoe, * hoez‘ h(ezhoel hfe_ h[e,+ hfez+ h[elhle;

COMMON EMITTER PARAMETERS MEASURED AT [ = 1 ke, Io=1mA Vop=5V

Symbol Characteristic Typlcal Value

hie Input resistanee, output shorted 40 Kohms

hpe Output conductance, input open 130 gmhos

hoo Reverse open-circuit voltage amplification 4x10°?
factor

hie Forward short-clrcuit current amplification 1200
factor
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NPN DIFFUSED SILICON PLANAR TRANSISTORS
PHYSICAL DIMENSIONS
in acrordence with
GENERAL DESCRIPTION-The BFX67 is a four terminal device containing two high- gain sili- JEDEC (10-18) outins
con PL AN AR wransistors connected as a Darlington compound amplifier in one hermetically seal- _— ?—:fm
ed enclosure. This device is particularly useful in circuits requiring very high gain and high in- AN
pus impedance. " ot e
NN
ABSOLUTE MAXIMUM RATINGS (Note 1) 21w ‘;‘lgx
sk P
Maximum Temperatures _” ” l] (1
TsTg Storage Temperawre -55C to + 2000C - ‘u::mr.u.
T] Operating Junction Temperature + 200°C Maximum aad o 2| 10
Tp Lead Temperature (Soldering, 10 sec. Time Limit) + 260°C Maximum uh.am| AR S% i 3
¥
T T3
Moximum Power Dissipations (Notes 2 and 3} b P
Total Dissipation at 25°C Case Temperature 1.8 Watt 1oad B {
at 100°C Case Temperature 1 Wate w ™
at 25°C Ambient Temperature 0.5 Watt on
CONNECTION DIAGRAM
Moximum VYoltages and Current (25°C free air temperature unless otherwise noted) Base
VcBo Collector to Base Voliage G0 Volts
VcEo Collector to Emitter Voltage (Note 4) G0 Volts
Emitt
VEBO Emitter to Base Voltage 15 Volts ™ Colacee
Ic Collector Current 500 mA I
Emitter- Base
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Nates: A dimensions in mm.
Colloctor intarnalty connected to case
SYMBOL CHARACTERISTIC MIN, MAX. UNIT TEST CONDITIONS
hgg DC Pulse Current Gain (Note 5} 7000 70000 Ic = 100 mA Vcg=10V
hpLE DC Pulse Current Gain (Note 5) 4000 Ic = 10mA Veg=10V
hgpg (-550) DC Pulse Current Gain (Note 5) 1000 Ic =100 mA VeE =10V
hFE DC Current Gain 1000 Ic = 100 wA VcE = 0V
VcE (sag Collector Saturation Voltage 1.6 v Ic = 100 mA Ig = 1 mA
VRE (sat) Base Saturation Voltage 1.8 v Ic = 100 mA Ig =1mA
Icpo Collector Cutoff Current 10 nA Ig=0 Vep =4V
Icpo (12%C)  Collector Curoff Current 10 HA I =0 Vep =45V
1IgBO Emitrer Cutoff Current 10 nA Ic=0 VEp =10V
BVcBRO Collector to Base Breakdown Voltage &0 A\ Ic = 100 pA Ig =0
VcEo (sust)  Collector to Emitter Sustaining Voltage 60 v Ic = 30 mA Ig =0
{Notes 4 and 5) (pul sed)
BYEBO Emitter to Base Breakdown Voltage 15 v Ic =0 1g = 100 pA
Cob Output Capacitance 20 pF I =0 Vep =10V
CTE Emitter Transition Capacitance 10 pF Ic=0 VEg = 0.5V
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction - to-case thermal resistance of 97.2C/Watt (derating
factor of 10.3mW/°C); junction-to- ambient thermal resistance of 350°C/Watt (derating factor of 2.86 mW/°C).

(4) Rating refers to a high- current point where collector -to-emitter voltage is lowest. For more information send for SGS-AR 5.

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%.
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BFX70-BFX71-BFX72
DUAL DIFFERENTIAL AMPLIFIERS

NPN DIFFUSED SILICON PLANAR TRANSISTORS

PHYSICAL DIMENSIONS

smde lo
GENERAL DESCRIPTION- These six- terminal devices each contain two isoloted high - gain NPN dou - D 105 octme
ble - diffused silicon PLANAR tronsistors in one hermetically sealed enclosure. They are designed for TR s
use in high - performance differentiol amplifier circuits. ”‘IT
These devices ore covered by Semiconductor Users Reliobility Evaluation (SURE) Progromme. : _W
2 6

ABSOLUTE MAXIMUM RATINGS (Note 1)

m
Maximum Temperatures MM' “" || "H—l

TsTg Storoge Temperoture -55C to + 200°C
Ty Operating Junction Temperature + 200°C
T Lead Temperoture (Soldering, 10 sec time limit) + 260°C
Maximum Power Dissipations (Notes 2 ond 3) One Side Both Sides
Pp  Totol Dissipotion ot 25°C Cose Temperoture 1.5 Wort 3 Wonrs
ot 100°C Case Temperature 0.86 Wott 1.7 Wott
at  25°C Ambient Temperoture 0.5 Watt 0.6 Watt

Maximum Voltages and Current for Each Transistar (T4 =25°C unless otherwise noted) fotes le-:;n-?;l:lim‘w
Vcpo Collecior to Base Voltage 100 Volts
VCeR Collector to Emitter Voltage (Note 4) 80 Volts
Vceo Collector to Emitter Voltage {Note 4) 60 Volits
VEBo Enmitter to Bose Voltage 7 Volts
Ic Collector Current 500 mA

MATCHING CHARACTERISTICS (25°C free air temperature unless atherwise nated)
BFX70 BFX71 BFX72

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNIT TEST CONDITIONS
hEE) DC Current Gain Rotio (Nate 8) 0.9 1 08 1 09 1 1000bA  Veg =5V
hFE2

hFE} DC Current Goin Ratio (Nate 8) 09 1 1 mA VCE =5V
hFE2
| VBE1 ‘VBE2| Bose - Emitter Voltage Difference 5 15 5 mVY Ic =100 A Vg =5V
| VBE1-VBE2 | Bose - Eminter Valtage Difference 5 mV Ic =1 mA VeE=35V

A(VBE1-VRED) | Temperoture Coefficient af 10 25 25 uV/eC I =100 LA VCE =5V
| AT Base -Emitter Voltoge Difference

(TA =55C 10+ 125C)

NOTES:
(1} These ralings oce limiting values above which the serviceobility of any individual semiconductor device may be impaired.
(2) These ore steady state Jimits. The factory shauld be consulted on opplicotions invelving pulsed ar low duty cycle operations.

{3) These rotings give o maximum junctian temperature af 200°C and junction - ta- case thermal resistonce of 117°C/watt (deroting
foctor of 8.6 mW/°C}) far one side; 58.3°C/walt (deroting factor of 17.2mW/°C) far both sides. Junction - to - ambient thermal
resistance of 350°C/wurt (deroting factar of 2.86 mW/oC) for one side; 292°C /wart (derating foctor of 3.42mW/°C) for both sides

{4) Rating refers to a high- curren! point where collector - 1a- emitter voltage is lowest. For more information send far SGS-AR 5.

(8) Lawes! of the two hpE readings is token as hpg | for purposes of this ratia.
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

BFX 70 BFX 71 BFX 72

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS
hEg DC Current Gain 25 50 75 15 50 Ic =10 A YCE=5V
hgg DC Current Gain 30 60 90 25 65 150 Ic=100uA Vcg=5V
hgg DC Pulse Current Gain (Note 5) 40 80 120 Ilc =1mA VCE=5V
hEg DC Pulse Current Gain (Note 5) 50 100 150 50 125 200 Ic =10 mA YCE=5YV
VBE sot Base Saturation Voltage (Note 5) 0.7 0.9 0.7 0.9 A Ic =50 mA Ig =5mA
VYCE sat Collector Saturation Voltage (Note 5) 0.35 1.2 035 1.2 v lc =50 mA Ip =5mA
Iceo Collector Cutoff Current 04 2 0.4 10 nA lg =0 Vcp =80V
Icpo (125°C) Collector Cutoff Current 1.3 10 1.3 15 A lg =0 Ycg =80V
BVcRo Collector to Base Breokdown Voltoge 100 100 A Ic =100 LA lg =0
LVCER Collector to Emitter Sustaining Voltage 80 80 A lc=100mA Rgg =10Q

{Nates 4 and 5) (puised)
LVcEo Collectar to Emitter Sustoining Valtage 60 60 v lc =30 mA Ig=0

{Notes 4 and 5) (puised)
BYEROD Emitter to Base Breakdown Valtage 7 7 A Ic =0 tg = 100 A
IEBO Emitter Cutoff Current 01 2 0.1 10 nA Ic =0 VEB =5V
hfe High Frequency Current Gain (F=20MHz) 3 5 25 5 lc=5mA Vcg=10V
Cobo Base - Callector Copacitance 12 15 12 15 pF Ig=0 Vcp=10V
Cre Emitter Tronsition Copocitance 60 85 60 85 pF Ic=0 VEg =05V
NF Narraw Bond Noise Figure (Nate 6) 32 8 dB Ilc=03mA Vcg=10V
NF Broad Band Noise Figure (Note 7) 8 dB lc=03mA Vcg=10V
hfe Smoll Signal Current Gain (f=1KHz) 50 80 150 40 125 200 Ilc =1mA YcE =5V
hie Input Resistance (f =1 KHz) 1 23 4 K Ic =1 mA VeE =5V
hoe Output Conductance (f=1KHz) 4 9 16 umhos Ic =1mA VCE =5V
hib Input Resistance {f=1 KHz) 20 27 3B 20 27 30 2 lc=1mA  Vecp=5V
hob Output Canductance (f=1 KHz) 02 05 umhos I =1 mA Yep =5V
heb Voltage Feedback Ratio (f=1 KHz) 09 3 x10-4  lc=1mA  Vep=5V

NOTES:

(5) Pulse Conditions : length =300 usec; duty cycle =1%.

{6} Frequency=1000Hz, 200 Hz pawer bandwidth, Ry = 510Q. For more infarmation send for SGS - AR 5.

(7) Rg =1KQ. The amplifier used for this measurement has a power bandwidth of 15.7 KHz and a response which rolis of 6 dB per octave
where the 3dB points are approximately at 25 Hz and 10 KHz,

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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Silicon Planar Devices BFX70.-BFX71-BFX72

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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TYPICAL ELECTRICAL CHARACTERISTICS
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(25°C free air temperature unless otherwise noted)
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BFX79
HIGH-VOLTAGE, HIGH-CURRENT COMPLEMENTARY AMPLIFIER

NPN/PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - The RFX 79 is a six terminal device containing a pair of NPN/ PNIP
complemencary 1xolated double diffused silicon P1. AN AR epitaxial rransistors in one hermetically imilar lo
scaled encapsulation. The high voliage and high cucrent capahilities make this device particu-

larly suitable for use in complementary driver amplifiers, complementary output stages and many Il

other applications.

ABSOLUTE MAXIMUM RATINGS (Notc 1) O] h

Maximum Temperatures i_
-55°C 1o + 200°C ,m/]; ][|

Tstg Srorage Temperature

TJ Operating Junction Temperature 1 200°C Maximum
Ty, Lead Temperature (Soldering, 10 sec. time limit) 1 260°C Maximum
Maximum Power Dissipations (Nores 2 and 3) One Side Both Sides
P Total Dissipation at  25°C Case Temperature 1.2 Wan 1.8 Ware
ac 100SC Case Temperature 0.68 Wart 1.06 Watt
at 2%C Ambient Temperature 0.5 Warte 0.6 Ware
T Ne. 1
Maximum Voltages (25°C free air temperature unless otherwise noted) Natex, AY dimensions in mm.
Loads are gokd-plated Kover.
Voo Collector Base Voltage 80 Volts
VEEO Collector Emitter Voltage (Note 4) 60 Volts
VEBRO Emitter Base Voltage 5 Volis
ELECTRICAL CHARACTERISTICS (25°C free ait remperature unless otherwise noted)
SYMBOI CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hgg DC Current Gain 40 100 ic =0.1mA VCE=5V
hpE DC Pulse Current Gain (Note 5) 60 125 I[c=150mA  Vcp=5V
hEE DC Pulse Current Gain (Note 5) 40 100 Ic=500mA  VCE=5V
VBE (on) Base- Emitter On Voltage 0.6 0.8 \% Ic =0.1mA VCE =5V
VgE (sad Base- Emitter Saturation Voltage 0.7 1.1 v Ic = 150 mA Ig = 15 mA
VBE (sat} Base - Emitter Saturation Voltage 1.2 2 \ Ic=1A Ig = 0.1 A
Vg (sad) Collector-Emitter Saturation Voltage 0.1 0.25 v Ic = 150 mA Ig = 15 mA
VeE (sar) Collector-Emitter Saturation Voltage 0.25 0.5 v Ic =500 mA Ig = 50 mA
VCE (sar) Collector-Emicter Saturation Voltage 0.6 LS v Ic=1A ig = 0.1A
Icpo Collector-Curtoff Current 1 50 nA Ve =60V Ig=0
Icgo (125°C)  Collector-Curoff Current 0.1 50 HA Vep =60V Ig=20
BVcpo Collector-Base Breakdown Voltage 80 v Ic = 100 pA Ig=0
BVEpo Emitcer-Base Breakdown Volrage 5 v Ig = 100 uA Ic=0
VeEgo (sust)  Collector-Emitter Sustaining Voltage 60 v Ic = 10 mA Ig =0
(Notes 4 and 5)
hfe High Frequency Current Gain (f = 20 MHz) 3 b Ic =50 mA Veg = 10V
Cop Ourput Capacirance (f = 1 MHz) 12 20 pF Vegp = 10V Ig=0
Crte Emitter Transition Capacitance (f = 1 MHz) 75 110 pF Veg = 0.5V Ic=0
NF Narrow Band Noise Figure (Note 6) 3 4B Ic =30 uA VCE =5V
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NOTES:

(1) These ratings are limiring values above which the serviceability of any semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction -to -ambient thermal resistance of 350°C/W (derating
factor of 2.86mW%/°C) for one side: 292C/W (derating factor of 3.42mW/°C) for both sides. Junction-to- case thermal resist-
ance of 14(PC /W (derating factor of 6.85SmW/°C) for one side; 97.22C/W (derating lactor of 10.3mW/°C) for both sides.

(4) These ratings refer w a high current point where collector-to-emitter voltage is lowest. For more information send for SGS-AR S.

(5) Pulse Conditions = 300 psec; duty cycle < 1%.

(6) f = 1KHz; Rg = 10 KQ; Power Bandwidth of 200 Hz.
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BFX80
LOW-LEVEL, LOW-NOISE COMPLEMENTARY AMPLIFIER

NPN/PNP DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION- The BFX80 is a six terminal device containing an NPN/PNP com-
plementary pair of isolated double diffused silicon PLAN AR transistors in one hermetically seal- PHYISS]&A"LARD'INOA%EI]ONS
ed encapsulauon, The low level and low noisc characteristics make this device particularly suit- ™ o
able for use in logarithmic amplifiers in computers and for many other applications. ﬁ ss
661 ‘ H
ABSOLUTE MAXIMUM RATINGS (Note 1) s f
Moximum Temperatures
TgT(; Storage Temperature -550C to + 200°C
T] Operating Junction Temperature + 200°C Maximum
T Lead Temperature (Soldering, 10 sec. time limic) + 260°C Maximum
e
Moximum Power Dissipotions (Notes 2 and 3) One Side Both Sides & ;;w
P  Total Dissipation at 2%C Case Temperature 0.8 Wact 1.3 Wan
at 100°C Case Temperature 0.46 Wau 0.75 Wate
at 2%C Ambient Temperawre 0.4 Waut 0.5 Watt
o
Moximum Valtoges (25°C free air temperature unless otherwise noted) o i
Vcpo  Collector Base Voltage G0 Volts ""'”'f‘.'.:f’f:ﬂfp"hmm
Vceo Collector Emitter Voltage (Note 4) 60 Volis
VEBO Emitter Base Voltage 6 Volts
ELECTRICAL CHARACTERISTICS (25°C free ais temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hgg DC Current Gain 150 200 ic =0.0I mA Vcg =5 V.
hFE DC Current Gain 150 210 Ic=01mA  Vep=5V
hFE DC Pulse Current Gain (Note 5) 160 230 [c=1mA Vcg=5V
NRE {on) Base-Emitter On Volrage 0.65 0.8 Y Ic = 1mA Vcg =5V
VcE (sat) Collector-Emitter Satwuration Voltage 0.15 0.35 V Ic=1mA Ig =0.1mA
IEgO Emitter- Cutoff Current 0.05 10 nA VEg =5V Ic=0
IcBoO Collector-Cutoif Current 0.05 10 nA Veg =45V Ig =0
Icgo (125°C)  Collector-Cutoff Current 0.05 10 WA Veg =45V [g=0
BVcBO Collector- Base Breakdown Voltage 60 v Ic =0.01mA Ig =0
BVeBO Emitter-Base Breakdown Voltage 6 v Ig = 0.0l mA Ic =90
VcEeo (sus)  Collector- Emitter Sustaining Voltage 60 v Ic = 10mA ig =0
-(Notes 4 and 5)
hfe High Frequency Current Gain (f = 20 MHz) 2 Ic = ImA VCE =5V
Cob Output Capacitance (f = | MHz) 5 6 pF Vep =5V Ig=0
CTE LEmitter Transition Capacitance (f ~ I MHz) i1 15 pF VEg =05V Ic=0
NF Narrow Band Noise Figure (Note 6) 4 dB Ic =0.0l mA Ve =5V
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NOTES:
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction -to -ambient thermal resistance of 4389C/W (derating
factor of 2.28 m¥.’2C) for one side; 350°C/W (decracing factor of 2.86 mW/°C) for both sides. Junction -to-case thermal resist—
ance of 219°C/W (derating factor of 4.57 m%/°C) for one side; 134°C/W (derating factor of 7.45mW/°C) for both sides.

(4) These ratings refer 1o a high current point where collector-to-emirter voltage is lowest. For more informaction send for SGS-AR 5.

(5) Pulse Conditions = 300 usec; duty cycle < I,
(6) { = 1 KHz; Rg=10KQ; Power Bandwidch of 200 Hz.
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HIGH-SPEED COMPLEMENTARY AMPLIFIER

NPN/PNP DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION- The BFX81 is a six terminal device conraining an NPN/PNP com-
plementary pair of double diffused silicon PLANAR epitaxial transistors in one hermetically

sealed encapsulation. The high speed characteristics make this device particularly suitable for

use in counting and computing complementary circuits.
ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

BF X 81

PHYSICAL DIMENSIONS
smir lo
JEDEC 10-5 outhne

[ 1

s

TgTG Storage Temperature -55°C to + 200°C nms/‘ '
l'J Operating Junction Temperature + 200°C Maximum Mo ||" [' ” -
TL Lead Temperature (Soldering, 10 sec. Time Limit) + 260°C Maximum o " -
lesd e 1 s
Maximum Pawer Dissipatians (Notes 2 and 3) One Side Both Sides e 5«3‘:‘«0; 4‘_-1=n
P Total Dissipation at 25C Case Temperature 0.65 Watt 1.1 Warte I ot - %
at 100°C Case Temperatuse 0.37 Watt 0.63 Watt o
at 25°C Ambieat Temperature 0.38 Wart 0.5 Watt \,/\<< Fgl::: o
COLLCTOR
Maximum Voltages (25%C free air temperature unless otherwise noted) ket
Vepo  Collector Base Voltage 25 Volts fle 'ﬁ'.?;";"f;?ﬂ.mm,
Vecgo  Collector Emitter Volitage (Note 4) 20 Volts
VEBO Emitter Base Voltage 5 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX, UNIT TEST CONDITIONS
hpg DC Pulse Current Gain (Note 5) 30 Ic = 10 mA Vcg=1V
hgg DC Pulse Current Gain (Note 5) 40 Ic = 30 mA Vcg=1V
hgg DC Pulse Current Gain (Note 5} 25 Ic = 100 mA Vcg=1V
VBE (sat) Base- Emitter Saruration Voltage 0.98 v Ic = 10 mA Ig = 1l mA
VBE (sat) Base- Emitter Saturation Voltage 1.2 v Ic =30mA lg =3 mA
VRE (sat) Base - Emitter Saturation Voliage 1.7 v Ic = 100 mA Ig = 10 mA
VcE (sa0) Collector - Emitter Saturation Voltage 0.15 VvV Ic = 10 mA Ig = 1 mA
VcE (sat} Collector- Emitter Saturation Voltage 0.2 v Ic =30 mA Ing = 3mA
VeE (sat) Collector- Emitter Saturation Voltage 0.5 v Ic = 100 mA Ig = 10 mA
Icpo Collector- Cutoff Current 300 nA Vep = 20V Ig=0
Icpo {12%°C)  Collector- Cutoff Current 30 HA Vep =20V 1g 0
BVepo Collector- Base Breakdown Voltage 25 v Ic = 100 pA Ig =0
BVEgo Emitter-Base Breakdown Voltage 5 \Z 1g = 100 pA Ic=0
VeEQ (sust) Collector-Emitter Sustaining Voltage 20 \Z Ic = 10 mA Ig =0
(Notes 4 and 5)
by High Frequency Current Gain (f = 100 MHz) 3.5 Ic = 30 mA Vecg=10V
Cob Qutput Capacitance (f = 1 MHz) 6 pF Vep =5V Ig=0
CrE Emitter Transition Capacitance (f =1 MHz) 8 pF VEg = 0.5V Ic=0
Ton Turn On Time 60 nsec. Ic = 30 mA ig1 = L.5mA
o ff Turn Off Time 90 nsec. Ic =30mA Igy=lgz = LS mA
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NOTES:

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications i‘nvolving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperarure of 200°C and junction -to-ambient thermal resistance of 460°C/VW (derating
factor of 2,18 mW/2C) for onc side; 350°C/W (derating factor of 2.85mW/°C) for both sides. Junction-to-case thermal resist-
ance of 270°C/W (derating factor of 3.7 mW/°C) for one side; 159°C ‘W (derating factor of 6.3 mW/°C) for both sides.

(4) These ratings refer to a high current point where collector-to-emitter voltage is lowest. For more information send for SGS-AR 5.

(5) Pulse Conditions < 300 psec; duty cycle < 17.
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BFX99
DUAL DIFFERENTIAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION-The BFX99 is o six terminal device containing two isolated

PHYSICAL DIMENSIONS
high gain, low noise NPN silicon PLANAR transistors in one hermetically seoled enclo- e e e
sure. It is designed for use in high performance omplifier and differential omplifier cir - (PR

cuits, requiring tight VRE matching, tight VRE tracking, low noise in a very wide cur- "
rent range from 100 A to 50mA.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

TsTg Storage Temperature -55°C to + 200°C
Ty Operating Junction Temperature + 200°C
T Lead Temperature (Soldering, 10 sec. time limit) + 260°C
Maximum Power Dissipations (Notes 2 and 3) One Side Both Sides
Pp Total Dissipation at 25°C Case Temperature 1.5 Watt 3 Watts
at 100°C Case Temperoture 0.86 Watt 1.7 Watt
at 25°C Ambient Temperature 0.5 Watt 0.6 Wait
Maximum Volfages and Current (25°C free air temperature unless otherwise noted) "“ﬂ.:':-@w;.mm
Vcpo Collector Base Voltage 100 Volts
Vceo Collector Emitter Voltage (Note 4) 60 Volts
Vcer Collector Emitter Voltage (RRE = 10Q) (Note 4) 80 Volts
VERo Emitter Base Voltage 7 Volts
Ic DC Collector Current 500 mA
Vic.2¢ Collectory - Collectory Voltage + 200 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN.  TYP. MAX. UNIT TEST CONDITIONS
hFE DC Current Gain 25 50 75 Ic =10 A VCE =5V
hrE DC Current Gain 30 60 90 Ic =100 A Vcg=5V
heg DC Pulse Current Gain (Note 6) 40 80 120 Ilc = 1mA Vcg =5V
hgE DC Pulse Current Gain (Note 6) 50 100 150 Ic = 10 mA VCg =5V
VBE sat Base -Emitter Saturation Voltage 09 Vv Ilc =50 mA Ig = 5mA
(Note 6)
VCE sat Collector -Emitter Saturation Voltage 06 V Ic = 50 mA Ig = 5mA
{Note 6}
IEBO Emitter - Cutoff Current 2 nA VEg =5V lc=0
lcro Collector - Cutoff Current 0.4 2 nA  Vep =80V Ig=0
icpo (125°C)  Collector - Cutoff Current 1.3 10 wA  Vcp =80V lg=0
BVcRo Collector -Base Breakdown Voltage 100 \% Ic = 100 pA Ig =0
BVERo Emitter -Base Breakdown Voltage 7 v Ig = 100 LA Ilc=0
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ELECTRICAL CHARACTERISTICS (25°C free air temperoture unless otherwise noted)

SYMBOL CHARACTERISTIC MIN.  TYP. MAX. UNIT  TEST CONDITIONS
LVCER Collectar -Emitter Sustaining Voltoge 80 Vv Ic =100mA Rpg =10Q
(Notes 4 and 6)
LVcEo Collector -Emitter Sustaining Voltage 60 Vv Ic =30 mA Ig=0
{Notes 4 and 6)

hte Smoll Signal Current Gain (f = 1KHz) 50 150 Ic=1mA VCE=5V

hie Input Resistance (f=1 KHz) 1 4 KQ Ic=1mA VCE=5V

hoe Output Conductance (f=1 KHz) 4 16 pumho Ic = 1mA VCce =5V
‘e Voltage Feedbock Rotio (f=1 KHz) 10 %104 IC =1mA VCE =5V

hib Input Resistance (f =1 KHz) 20 30 Q Ic=1mA Vep =5V

hte High Frequency Current Gain (f = 20MHz) 3 5 8 lc =50 mA Vce=10V

Cobo Base -Collector Capacitance 12 15 pF Vg =10V lIg=0

Cre Emitter Transition Capacitance 60 85 pF VEg =05V lc=0

NF Broad Band Noise Figure (Note 7) 8 dB lc =300 uA Ve =10V
NF Norraw Bond Naise Figure (Note 8) 32 8 dB Ilc =300 A Ve =10V

hFEY DC Current Gain Ratio{Note 5) 0.9 1 lc=100uA Vcg=5V

hFE2 ta ImA

hFET DC Current Goin Ratio {Nate 5) 0.85 1 Ilc =100 A Vcg=5V
hFE2 (TA =-55°C to +125°C) to TmA

[VBE1-VBE2| Base Emitter Valtage Difference 1.5 mv Ilc=100pA Vcg=5V

to I mA
A,VBEl'VBEZI Base Emitter Voltage Difference Change 0.4 mV lc =100 A Vg =5V
(Tp =-55C to + 25°C)
A|VBE]-VBE2| Base Emitter Voltage Difference Change 0.5 mV lc=100uA Vep=5V
(TA = +25C to + 125°C)

TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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* Single family characteristics on Transistor Curve Tracer.
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TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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TYPICAL ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be
impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle
operations.

(3) These ratings give o maximum junction temperature of 200°C and junction - to - ambient thermal resistance of 350°C/W
(derating facror of 2.86 mW/°C) for one side; 292-C/ W (deroting foctor of 3.43mW,/°C) for both sides. Junction-to-
cose thermal resistance of 117°C/W (deroting factor of 8.6 mW *°C) for one side; 58.3°C/W (deroting factor of
17.2 mW/°C) for bath sides.

(4) These rotings refer to o high current point where collector - to- emitter voltage is lowest. For more information send
for SGS- AR 5.

(5) Lowest of two hpg reoding is token os hpg 1 for purposes of this ratio.

(6) Pulse Conditions = 300 usec; duty cycle < 1%.

(7) Rs = 1KQ; Power Bondwidth of 15.7KHz with 3dB points at 25Hz ond 10KHz.

(8) f = 1KHz; Rg = 510Q, Power Bondwidth of 200Hz.
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BFY 81
DUAL, HIGH-GAIN, LOW-NOISE, LOW-CURRENT TYPE

NPN DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION-The BFY 81 is a six terminal device conraining two isolated high gain PHYSICAL DIMENSIONS
NPN double diffused silicon PLANAR transistors. The  SGS-ATES  planar process guarantces o =}

the stability of the initial match time The good thermal tracking over a wide current and tem-

perature range offers the circuit designer matched transistors with specified performance for diffe-
rential amplifiers and low level DC amplifiers.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Moximum Temperatures

Storage Temperacure -65°C wo + 200°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, No Time Limit) 300°C Maximum
Moximum Pawer Dissipations One Side Only Both Sides
Total Dissipation at 25°C Case Temperature (Note 2) 0.8 Wart 1.3 Wart
at 100°C Case Temperature (Note 2) 0.45 Wart 0.75 Waur
at 25°C Ambient Temperature{Note 2) 0.4 Wart 0.5 Wart
Maximum Yoltages o o 1] and . 3
BVepo  Collector to Base Voltage 45 Voles o Sl tes
LVcgo  Collector to Emitter Voltage 45 Volts Notes: AY Gmensiocs 1 .

Lasds aro goid-platod kover

BVgpo  Emitter to Base Voliage 6.0 Volts

EL ECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS

hrg DC Current Gain 60 Ic= 10pA Vcg =50V
hFE DC Current Gain 100 IC =100 p A VCE =50V
hgg DC Current Gain 150 Ic = 1.0 pmA Ve = 5.0V
hFEl/hFEZ DC Current Gain Ratio 0.8 1.0 Ic =100 pA Vcg =50V
VpE {on) Emitter to Base On Voltage 0.7 v IC =100 pA VcE = 5.0V
VBE1-VBE2 Base Emitter Voltage Differential 10 mV Ic =100 pA Ve =5.0V
A(Vpg1-VpE2) Base Emitter Voleage Differential Change 25 pv/eC Ic =100 pA Veg =50V
Ve (sat) Collector Saturation Voltage 0.35 v I = 1.0 mA Ig = 0.1 mA
Icgo Collector Cutoff Current 10 nA Ig=0 Veg = 40V
ICBo(ISO"C) Collector Cutoff Current 10 HA Ig = 0 Vep = 40V
Iego Emitter Cutoff Current 10 nA I-=0 VEg = 5.0 V
Iceo Collector to Emitter Cutoff Current 10 nA Ig=0 Vcg =50V
BVeBo Collector to Base Breakdown Voltage 45 v Ic= 10pA lg =0
BVEpo Emitter to Base Breakdown Voltage 6.0 v lE = 10 uA IC =0
LVego Collector ;t])oimai;(cr Sustaining Voltage 45 v lo = 10 mA Ig=0

heo High Frequency Current Gain (f= 30Mc/s) 2.0 Ic = 500 pA Vcg =50V
Gob Ourput Capacitance 6.0 pF lg =0 Vg =5.0V
NF Noise Figure (Narrow Band) (f=1Ke/s) 4.0 db XC = 10pA Veg =350V
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Silicon Planar Devices BFY 81

TYPICAL ELECTRICAL CHARACTERISTICS
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(1) These ratings are limiting values above which the serviceability of any individual semi-
conductor device may be impaired.

(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal
resistance of 218°C/Watt for one side and 134°C/War: for both sides.

(3) Pulse Conditions: length = 300 psec; duty cycle =1%.
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BFY 82
DUAL, HIGH-FREQUENCY TYPE

NPN DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION-The BFYB82 is a six terminal device containing two isolated high PHYSICAL DIMENSIONS
frequency NPNdouble diffused silicon PLANAR transistors.The SGS-ATES  planar process ﬁ:”? =3
guarantees the srability of the initial match with time. The good thermal tracking over a wide [
current and temperature range, offers the circuit designer macched transistors with specified K4 [‘3}5
performance for differential amplifiers.

ABSOLUTE MAXIMUM RATINGS (Note 1) e I]

wTwT
o oy

Maximum Temperatures

Storage Temperature -65°C to + 200°C
Opetating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, No Time Limit) 300°C Maximum
Maximum Power Dissipations One Side Only Both Sides
Total Dissipation at 25°C Case Temperature (Note 2) 0.8 Wate 1.3 Watt
at 100°C Case Temperature (Note 2) 0.46 Wace 0.75 Wart
at 25°C Ambient Temperature (Note 2} 0.4 Watt 0.5 Wat
Maximum Yoitages (XJNN[;]T:{::::'GW
BVeBo Collector to Base Voltage 60 Volts Lesd o 3
LVcgo  Collector 1o Emiuer Voltage 45 Volts e B S
BVERmo Emitter to Base Voltage 5.0 Volts lead Ka. 1 aad Ho §
he§
Laad o, 1

Hotes: AH dimensions in mm.
Leads are gold-plated kovar

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hgE DC Pulse Current Gain (Note 3} 50 ic = 10mA Vcg = 5.0V
hggy/ g DC Current Gain Ratio 0.8 1.0 Ic = 1.0mA Veg = 50V
Vg (sat) Base Saruration Voltage (Note 3} 0.9 v Ic = 10mA Ig = 1.0 mA
VcE {sat) Collcctor Saturation Voliage (Note 3) 1.0 v Ie = 10 mA Ig = 1.0 mA
VBE1"VBE2 Base Emitter Voltage Differential 15 mV Ic = 1.0mA Veg = 50V
A(Vgpy-Vpga) Base Emitter Voltage Differential Change 25 uwv/°C  Ic = 1.0maA Veg = 5.0V
fel:1s) Collector Cutoff Current 10 nA Ig=0 Vep = 43V
lego (150°C) Collector Curoff Currenc 30 pA lg = 0 Vep = 45V
BVcpo Collector 10 Breakdown Voltage 60 v Ie = 100 p A Ig =0
BVepo Emitter to Base Breakdown Voltage 5.0 v Ie=0 Ig =100 pA
LVego Collector to Emitter Sustaining Voltage 45 v Ic = 10mA Ig=0
(Note 3)

hte High Frequency Current Gain (f =100 Mc/s) 2.5 Ic = 10mA Vep= 15V
Cob Output Capacitance 3.5 pF Ig =0 Ve = 10V
Crte Emiter Transition Capacitance 10 pF Ic=0 VEg = 0.5V

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semi-

conductor device may be impaired.
(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal
resistance of 218°C/Waut for one side and 134°C/Ware for both sides.
(3) Pulse Conditions: length =300 psec; duty cycle = 1%.

369



Silicon Planar Devices BFY 82

TYPICAL ELECTRICAL CHARACTERISTICS
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SEPTEMBER 1965

BFY 83
DUAL, HIGH-VOLTAGE TYPE

NPN DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION-The BFY83 is a six terminal device containing two isolated high “ PHYSICAL DIMENSIONS
voltage NPN double diffused silicon PLANAR transistors.The  SGS-ATES planar process 1P =
guarantees the stability of the initial match with time. The good thermal tracking overa wide o ™
cucrent and temperature range, offers the circuit designer matched transistors with specified L l—m
performance for differential amplifiers and low level DC amplifiers. T
ABSOLUTE MAXIMUM RATINGS(Note 1)
Moximum Temperature
Storage Temperature -65%°C to + 200°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, No Time Limit) 300°C Maxi mum
Moximum Power Dissipations One Side Both Sides
Total Dissipation at 25°C Case Temperature (Note 2) 1.2 Wart 1.B Watt
ar 100°C Case Temperaturc (Note 2) 0.68 Wart 1.2 Watt CONNECTION DUAGRAM
at 25°C Ambient Temperature(Note 2) 0.5 Watt 0.6 Watt BOmoM view
Land o, $
Moximum Voltages Leod Mo 2
BVcpo  Collector to Base Voltage 100 Volts sed Mo 1 L
LVcgo Collector to Emitter Voltage 60 Volts Yot
BVgpp  Emitter to Base Voltage 7.0 Volts Lad Ha. 7
Notes; All dimensioos in mm.
ELECTRICAL CHARACTERISTICS (2°C free air temperature unless otherwise noted) Leads are godplted kot
SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hpg DC Current Gain 25 Ie = 0.1 mA Vcg= 10V
hpE DC Pulse Current Gain (Note 3) 50 Ic= 10ma Veg= 10V
hFE/hFEZ DC Current Gain Ratio 0.8 1.0 IC = 0.1 mA VCE =10V
VpE (sat) Base Saturation Voltage 0.8 v Ic = 10 mA Ig =1.0mA
VBE (sat) Base Saturation Voltage (Note 3) 0.9 v Ic = 50 mA Ig = 5.0 mA
Ve (sat) Collector Saturation Voltage 0.4 \Y Ic= 10mA Iz = 1.0mA
VCE (sat) Collector Saturation Voltage (Note 3) 1.2 v IC = 50 mA IB =5.0 mA
VBE1-VRE2 Base Emitter Voltage Differential 15 mV Ic = 0.1 mA Veg= 10V
A(VBEI'VBEZ) Base Emitter Voltage Differential Change 25 uv/eC Ic = 0.1 mA VeE = 10V
lepo Collector Cutoff Current 25 nA Ig=0 Vep= 75V
lCBO (150°C) Collector Cutoff Current 15 wA lg=0 Vep= 75V
1zBo Emitter Cutoff Current 25 nA lo=0 Vgg =50V
BVCBO Collector to Base Breakdown Voltage 100 v 1C =100 n A Ig =
BVEpp Emitter to Base Breakdown Voltage 7.0 v Ic=0 1 =100 pA
LVcEo Collecz&; to l;;niuer Sustaining Voltage 60 v lo = 30mA Ig=0
ote
hge High Freqt:ency Current Gain (f = 20 Mc/s) 2.5 Ic= 50mA Veg = 10V
Cob Output Capacitance 15 pF lg=0 Vep= 10V
CrE Input Capacitance 85 pF e = VEg =0.5V
NF Noise Figure (Note 4) 8.0 db Ic = 0.3 mA Vep= 10V
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) COLLECTOR CHARACTERISTICS *

TYPICAL ELECTRICAL CHARACTERISTICS
DC PULSE CURRENT GAIN

VERSUS COLLECTOR CURRENT

OUTPUT CAPACITANCE

VERSUS REVERSE BIAS VOLTAGE
]

o . 200 —r
AL R R |
< b ]
Eg ﬁo,onsmf« 11 = 160 K3 —aaminn %
e/ (| i N
¢ T L LAY E ] TN
8 0.036m 74 /l = = § N J
« 0.030 mA, I H q /,_;L = N
5 | A ~ S F]
N NP s TP 2w =
3 2 n'lmz';:A 8 ‘0/ : - 'I£' N
o T Y 1\ . L o0
0,006 mA ks r—1
o [ | 'a=0 o 0
0 20 0 60 80 100 ! ! ! o 100 Lo 20 5.0 10 @ 0 10
Vg - COLLECTOR VOLTAGE - Volt [¢ - COLLECTOR CURRENT - ma REVERSE BIAS VOLTAGE - VOLTS
EMITTER TRANSITION
BC PULSE CURRENT GAIN CAPACITANCE VERSUS
COLLECTOR CHARACTERISTICS * VERSUS TEMPERATURE REVERSE BIAS VOLTAGE
0 g 7 T 190 — 100
Koi‘:kneml Y Tm28C o |lc=toma ’ fe*0
[ / S Vee=10V ‘
H oTimh e " = 160 w0
I P A L~ / 1‘7 g
= obym £
s [Cls== 7] & 7 =
RERES=g TR 7
§- J 04/mA ' /// ' % 100 g ©
st /LI , ; ~
Lo ozmd | / / ; L // »
& 4 t \
- 01.mA : /f/ l x //
0 ; ! ! Iu'o\i o [)]
0 20 a0 60 80 100 S -50 0 50 106 %0 01 02 0.5 1.0 20 5.0
Veg - COLLECTOR VOLTAGE - VOLTS T/ - JUNCTION TEMPERATURE - *C REVERSE BIAS VOLTAGE - VOLTS
COLLECTOR CUTOFF CURRENT EMITTER-BASE ON VOLTAGE
OCOHECTOR CHARACTERISTICS ™ VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT
L — 1000 TT
7008 [ aimk ///' , T--55C - :VICB =IBOV . Vee = 5 Volts
< o T , Cone sl |
€ 8 /‘Gf"l’ // I/ = ,/ w 0 FTN ——
N d:— AA[mh et / . § : = ~ g »——'"ﬂ[—
z i S 0 2 |1
I R 8 : i
3 T ,IO‘M‘ \;?A/ / 3 - 1[—‘ E - -
S i p. g ool T t 5w il Sl
] T o8imA /I S = 1 + z Lt
? _ﬁﬂﬂE-—-“ g 1 : t " T
o 2 04lma ___.4,/ " ool ! f * _g 20
——+—1 o2ma = — i =
1 15-0 1 H T
% 20 a0 60 [ 00 000015 50 i 190 : 125 150 i 05 04 05 10 o 10
¥er - COLLECTOR VOLTAGE - VOLTS T‘ - JUNCIIOK TEMPERATURE - *C I¢ - COLLECTOR CURRENWT - mi

“ Single family characteristics on Transistor Curve Tracer
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CONTOURS OF CONSTANT GAIN CONTOURS OF NARROW ALPHA CUTOFF FREQUENCY
BANDWIDTH PRODUCT (f:) BAND NOISE FIGUR VERSUS COLLECTOR CURRENT
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction temperarure of 200°C and junction-to~case thermal resistance of 144 C/Wart for one
side and 97°C/Wart for both sides.

(3) Pulsc Conditions: length = 300 psec; duty cycle=1%.

(4 f=1XKc/s; Rg =1 KQ; Power Bandwidth of 200 cps.
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AUGUST 1965

BFY 84
DUAL, ULTRA-HIGH FREQUENCY TYPE

NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - The BFY84 is a six terminal device containing two isolated ultra high

frequency NPN double diffused silicon PLANAR transistors. The SGS-ATES planar process 1 PHYSICAL DIMENSIONS

guarantees the stability of the initial match with time. The good thermal rracking over a  wide ""m_‘j )'_35'
current and temperature range, offers the circuir designer matched transistors with specified perfor- s E_%;
mance for differential amplifiers and operational amplifiers.

oot
ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C 10 + 200°C
Operating Junction Temperature 200°C Maxigyum
Lead Temperature (Soldering, No Time Limit) 300°C Maximum
MoxImum Power Dissipations One Side Only Both Sides
Total Dissipation at 25°C Case Temperature (Note 2) 0.6 Wart 0.98 Wate
at 100°C Case Temperarure (Note 2) 0.34 Wart 0.56 Watt
. CONNECTION DIAGRAM
at 25°C Ambient Temperature (Note 2) 0.3 Wart 0.38 Watt BOTIOM oW
tosd Ho 3
Moximum Voltages 1asd B 2
BVcpgo  Collector to Base Voliage 30 Voits Lood o 1 Lnad o, 5
LVegp  Collector to Emitter Voltage 12 Volts ot
BVggo Emitter to Base Voltage 3.0 Volts Laed B

Notes: All imension in mm.
Lnads sre goid-plated komar J

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hEE DC Current Gain 20 Ic=30mA Vegp=10V
hgE1/hEE2 DC Current Gain Ratio 0.8 1.0 [c=30m4A Veg=10V
VgE (sat) Base Saruration Voltage 1.0 v Ic= 10 mA Ig = LOmA
VeE (sa0 Collector Saturation Voltage 0.4 v Ic = 10mA Ig = 1.0mA
VeE1-VBE2 Base Emitter Voltage Differential 15 oV Ic = 3.0 mA Veg =10V
A(VBEI'VBEZ) Base Emitter Voltage Differential Change 25 uv/eC lc = 3.0mA VcE = 1.0V
1cpo Collector Cutoff Current 10 nA Ig=0 Vep= 15V
Iepo (150°C) Collector Cutoff Current 1.0 pA lg=0 Vep = 15V
BVepo Collector to Base Breakdown Volfage 30 v IC =1.0pA Ig=0
BVEBO Emitter to Base Breakdown Voltage 3.0 v lc =0 lg = 10 uA
LVcEo Collector to Emitter Susraining Voltage(Note 3) 12 v Ic=3.0m4 Ig =0
hie High Frequency Current Gain (f =100 Mc/s) 6.0 Ic = 4.0 mA Veg= 10V
Cob Ourput Capacitance 3.0 pF lg=0 Vep= 0V
Cob Output Capacitance 1.7 pF Ig = Vep = 10V
CtE laput Capacitance 2.0 pF e = Vgg =05V
NF Noise Figure (f=60 Mc/s) 6.0 db Ic= 1ma Veg =6.0V

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semi-

conductor device may be impaired.
(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal
resistance of 290°C/Watt for one side and 145°C/Wact for both sides.
(3) Pulse Conditions: length =300 psec; duty cycle = 1%,
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SEPTEMBER 1967

BZX43-BZX44-BZX45
VOLTAGE REFERENCE DIODES

SILICON PLANAR DIODES

GENERAL DESCRIPTION -These SGS - Silicon Planor Diodes ore Temperature PHYSICAL DIMENSIONS
Compensated Voltoge Reference elements designed for low power opplications. EDEC 10-19 cuilne
Main features are low temperature coefficient over wide range of temperatures, low dy - s
namic impedance at 100 uA not obtainable with conventional valtage reference elements, E
low leakoge ot bioses approaching the reference voltage. ; li
For applications where available power is quite low, these devices are exceptional in ,}]— ‘ A
performances. J— =t
208 .
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) sowm |] I] ﬂ“
W
Reference Voltage 6.7V
Voltage Tolerance 4 59 L::fimiaf N
Operating Temperature 0°C to 100°C v
"':Zit% f.'.?"n.,z
o

Notes: All domensions n mm.
Avode wlesnaly connecled 1o case

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) Lads are gokdshated Kovar

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS

vz Reference Voltage.............coocoeien . 6.3....6 ... 7.03........ Vo Iz =100 uA

IR Reverse Leakage................oooiiii 100......... nA... VR =5V

1, Dynamic Impedance.............ooiiiiiiiiiiii 750......... [ TR Iz =100 pA

TC Temperature Coefficient (BZX 43)..................oc.aes +0.001....9% /C..... Iz = 100 yA T =0°C to
(Note 1) 100°C

TC Temperature Coefficient (BZX 44)........................ ..10.002....% /°C..... Iz = 100 wA  Tc =0°C to
(Note 1) 100°C

TC Temperature Coefficient (BZX 45)....................cov.. +0.005....% /°C..... Iz = 100 wA  Te =0°C 1o
{(Note 1) 100°C

NOTE :

(1) Temperature coefficient is determined by measuring V7 at the two temperature extremes and using the following
formula.

(V11 - VT2) 100 (VT + VT2)
TC = TI T2 where V = T T2
V(T]—TQ) 2
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