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
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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)
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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)
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Silicon Planar Transistor BSX87

TYPICAL ELECTRICAL CHARACTERISTICS

(25°C free air temperature unless otherwise noted)
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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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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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