JULY 1967

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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Silicon Planar Devices BFX70.-BFX71.-BFX72

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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* Single family characteristics on Transistor Curve Tracer.
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Silicon Planar Devices BFX70-BFX71-BFX72

TYPICAL ELECTRICAL CHARACTERISTICS

BFX70
COLLECTOR CHARACTERISTICS *

COLLECTOR CHARACTERISTICS *

(25°C free air temperature unless otherwise noted)
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*Single family characterislics on Transistor Curve Tracer.
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