JANUARY 1967

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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Silicon Planar Devices BFX1€

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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