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

BSX88

TYPICAL ELECTRICAL CHARACTERISTICS
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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)
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Silicon Planar Transistor BSXB8E

TYPICAL ELECTRICAL CHARACTERISTICS
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Silicon Planar Transistor

BSX88A

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS *
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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)
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Silicon Planar Transistor BSX88A

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

BSX88A

bon
Vgg = - 4vdc
Viy =-21Vpp
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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)

IN

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
“’g 10X Pulse 1
&y al paint ‘A’
VouT

276




