


LINEAR INTEGRATED CIRCUITS NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
uA702A 6-5 uA710B 6-46 uh723C 6-8la
1A702B 6-10 uA710C 6-50 «A726 6-82
uA702C 6-15 wA711 6-54 uA726C 6-84
1A703 6-20 wA711C 6-58 uh727 6-86
1A703C 6-24 uh716 6-60 rA727B 6-90
uA703E 6-26 uA716C 6-64 1A730 6-92
1A709 6-30 wA717E 6-67a 1A730C 6-96
wAT09A 6-34 1A719 6-68 uA737E 6-99a
«A709B 6-38 rA719C 6-73a wA741 6-100
«A709C 6-40 uA722 6-74 uA741C 6-102
«A710 6-42 uA722B 6-78

LINEAR APPLICATIONS/PRODUCTS CROSS REFERENCE

Differential Input, Differential Output Amplifiers

Operational Amplifiers
General Purpose —

uA727, uA730, uA733

Summing, Subtracting, Integrate, Differentiate, Impedance Transformer «A702, uA709, wA715,
Analog Computers uA739, A740 and pA741
Instrumentation —

Low drift, Chopper stabilized, Strain gage, Thermocouple uh726, uA727

High Input Impedance —

Active filters, Buffer amps, Transducers, Integrators uh727, uA740, pA715
Low Power Gonsumption —

Battery powered, Airborne, Spaceborne, portable, low weight systems w741

High Speed —

Phase-locked- loops, A/D & D/A converters, pulse height analyzers, mul- uA702, uA715, pA740
tiplexed analog gates, sample and holds, integrators, and differentiators

Temperature Stabilized —

Bridge amplifiers, process control, precision measurements, instrumenta- uh726, uA727

tion amps.

Power/Driver Amplifiers

Audio Preamp —

Low noise, magnetic tape, phono 1A730, pA739
Medium Power —

Telephone Systems, head sets uh716

Power Driver —

Servos, Audio uA716

High Speed Video — uh715

Comparators

High Speed —

Level detectors, Schmitt triggers, Go-No-GO detectors, Window detector, uA710, uA711, wA731
pulse height discriminator, line receivers

Precision —

Digital volt-meters, A/D and D/A converters, pulse width modulators, uA715, uA727, uA740
phase locked loops, precision measuring equipment.

High Frequency/Communications

IF Amplifiers —

Microwave, radar, AM & FM IF strips, TV wA703, uA717, uA719
Video Amplifiers — uA702, uA715, pA733
Audio Amplifier — uA716

Demodulators — uhA737

AGC IF Amps — uA719

Oscillators

Audio —

Telemetry phase detector reference, servo systems 1#A709, 1wA740, uA741
High Frequency —

Radar, communications receivers -and transmitters, radio, TV 1A702, uA703, nA715, uA733
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LINEAR APPLICATIONS/PRODUCTS INDEX CROSS REFERENCE

Linear-Digital Interface
Line Receivers —
Analog to Digital —

Telemetry, Maintance monitor, process control

Digital to Analog —
"Telemetry, Process Control, displays

wA710, pA711, wA731
uA710, uA715, uA722

©A715, uA722

Television

Sound —

Chroma Oscillator —

IF Amplifiers —

Chroma Demodulator —

uA703, AuAT17, uAT16, uAT19

«A703
4uA703, 4A717, 4AT19

uh737

Digital Computer Systems
Core Memories —

Other Memories —
Film, Plated wire, magnetic tape, Disc. file

Displays —

4AT10, 4A711, 4A731

4A702, 4A710, 4A733
uAT15, uAT22

Hybrid Computers — uhA722
~ Power Supplies
Series Voltage Regulators — uhA723

Switching Voltage Regulators —
Precision Low Drift Voltage Reference —

«A710, uA711, ©A723
uh726

Active Filters

4AT02, 4AT09, 4AT15
LAT16, 4AT39, LATAD
uh741

Special Functions

Digitally Controlled Function Generators —
Voltage Controlled Function Generator
D.C. Logarithmic Amp

IF Logarithmic Amp

Multiplier -

Dividers

Product Detector

Scaler

Trigonometric Function Generators

uA722

WAT15, 4AT22, LATAL
uA726

4AT03

uA726, uAT37

LAT26

4AT37

uAT22

«A709, 4A726, 4AT39
wA780, ©ATAL

Medical Electronics

uhA727, ©A739, uA740
uA741




pHA702A

HIGH GAIN, WIDEBAND DC AMPLIFIER

o IMPROVED SPECIFICATIONS

e 2 mV MAXIMUM OFFSET VOLTAGE

e 2500 MINIMUM VOLTAGE GAIN

e 10 ,V/°C MAXIMUM OFFSET VOLTAGE DRIFT

GENERAL DESCRIPTION — The uA702A is a complete DC amplifier constructed on a single silicon chip, using MAX. |
the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in high speed analog com-
puters, as a precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful

from DC to 30 MHz.

ABSOLUTE MAXIMUM RATINGS

Voltage Between V* and V- Terminals
Peak Output Current

Differential Input Voltage

Input Voltage

Internal Power Dissipation

T0-99 [Note 11
Flat Package [Note 2]

Operating Temperature Range
Storage Temperature Range

FAIRCHILD LINEAR INTEGRATED CIRCUITS

PHYSICAL DIMENSIONS
in accordance with
JEDEC(TO-99) outline

370

.335

335
.305

040 | T

21V

50 mA

+50V

+1.5Voltsto —6.0V

300 mW
200 mW

—55°C to +125°C
—65°C to +150°C

NOTES: Dimensions as per latest J-10 committee
All dimensions in inches
Leads are gold-plated Kovar

Lead Temperature (Soldering, 60 seconds) 300°C Package weight 15 1 22 grams
ORDER PART NO. U5B8770231x}
* PHYSICAL DIMENSIONS
SCHEMATIC DIAGRAM . . v (TYPICAL FLAT PACKAGE)
8kQ 8kQ (TOP VIEW)
Qg I-.ms——r— .260 MAX. ——-1-—.1075—-1
LEAD
sxrem. _L_:: ‘:::1
33kQ COMPENSATION os0 — —
GROUND LAG T-:: 3 260
INVERTING ,_Sw — | ——]
INPUT *
NON-INVERTING -2 OUTPUT
INPUT
KQ 8 g.'sz kQ
240Q J
N
Ry ORDER PART NO. U3H770231X
2400 t
v-
TO-99 CONNECTION DIAGRAM (TOP VIEW) FLAT PACKAGE CONNECTION DIAGRAM (TOP VIEW)
v#
NO CONNECTION == Y | L
GrOUND Q) ouTPuUT 2 9
GROUND == NO CONNECTION
INVERTING INPUT () & e INVERTING INPUT =5 i | > L —
/ ngd%‘f"“s%m NON-INVERTING INPUT c=s ., LAG COMPENSATION
NON-INVERTING INPUT (J O Leap v = 18 Leap compENsATION
V- Note: Pin 4 connected to case.

Notes on page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962.5011, TWX: 910-379-6435

* Planar is a patented Fairchild process.
t Equivalent to U5B77123IX and U3H77123IX

GRS ReeS
FAIRCHILD

P s e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A702A

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

PARAMETER V+ =120V,V- = —6. *=6.0V,V- = =30V
(see definitions) CONDITIONS e T A v K UNITS
Input Offset Voltage Rs < 2kQ 0.5 2.0 0.7 3.0 mV
Input Offset Current . 180 500 120 500 nA
Input Bias Current 2.0 5.0 1.2 35 .\
Input Resistance 16 40 22 67 ke
Input Voltage Range —4.0 +0.5 —-15 +0.5 v
Common Mode Rejection Ratio Rs <2ke, f<1KkHz 80 100 80 100 dB
Large-Signal Voltage Gain Re > 100kQ, Vour = x50V 2500 3600 6000
R. > 100 k2, Vou = =25V 600 900 1500
Output Resistance 200 500 300 700 Q
Supply Current Vour =0 5.0 6.7 2.1 3.3 mA
Power Consumption Vor = 0 90 120 19 30 mW
Transient Response (unity-gain) C =001 4F, RR=209Q,
R. > 100 k@, Vin=10mV
Risetime 25 120 ns
Overshoot C. < 100 pF . ' 10 50 %
Transient Response (X 100 gain) C; = 50pF, R.> 100k,
Vin=1mV
Risetime 10 30 ns
Overshoot 20 40 %
The following specifications apply for —55°C < Ta < +125°C:
Input Offset Voltage Rs < 2kQ 3.0 4.0 mV
Average Temperature Coefficient of Rs =50Q,
Input Offset Voltage TRA = gg‘;s to Ta = +125°C 25 10 35 15 uV/°C
. : s = 'y
Ta = 25°C to Ta = —55°C 2.0 10 3.0 15 uVv/°C
Input Offset Current Ta = +125°C 80 500 50 500 nA
A= —55° 400 1500 280 1500 nA
Average Temperature Coefficient Ta =25°Cto Ta = +125°C 1.0 5.0 0.7 4.0 nA/°C
of Input Offset Current
Ta = 25°C to Ta = —55°C 3.0 16 2.0 13 nA/°C
Input Bias Current Ta = —55°C 4.3 10 2.6 75 uA
Input Resistance 6.0 8.0 ke
Common Mode Rejection Ratio . Rs <2ke, f<1kHz 70 95 70 95 dB
Supply Voltage Rejection Ratio V+=12V, V- = —6Vto
V+=6V, V- =-3V 75 200 75 200 uVIV
Rs < 2k
Large-Signal Voltage Gain R. > 100 k2, Vou = 5.0V 2000 7000
R. > 100 kQ, Vo = 25V 500 1750
Output Voltage Swing R. > 100 ke +50 53 +25 27 v
R. > 10k +35 4.0 +15 20 v
Supply Current Ta= +125°C, Vour =0 44 6.7 17 33 mA
Ta= —55°C, Vo =0 5.0 75 21 39 mA
Power Consumption Ta= +125°C, Vou =0 80 120 15 30 mW
Ta= —55°C, Vour =10 90 135 19 35 mW

NOTES: -

(1) Rating applies for case temperatures to 4-125°C; derate linearly at 5.6 mW/°C for ambient temperatures above 4105°C.
(2) Derate linearly at 4.4 mW/°C for case temperatures above 4-115°C; derate linearly at 3.3 mW/°C for ambient temPeratures above 4-100°C.
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FAIRCHILD LINEAR INTEGRATED:CIRCUITS pA702A

VOLTAGE TRANSFER
CHARACTERISTIC
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1:A702A

VOLTAGE GAIN .
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A702A

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voitage. The input offset voltage
may also be defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts.

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. '

INPUT BIAS CURRENT — The average of the two input currents. )

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the.change in supply voltage producing it.

_LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the
output from zero to this voltage.

OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clippinvg.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback.

POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current.
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions.
PEAK QUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit.

TYPICAL PERFORMANCE CURVES

FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR

VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS
(LAG COMPENSATION) COMPENSATION NETWORK (LEAD-LAG COMPENSATION)
[ apetisor, -0l 1L vemr v ey T P L on g T _vezemy
i Vs -6V :_ ol ‘4':;;;0 }_ 60=L!‘"\'<2 N ¥A::g¥-ci
® KT Ta=+25°c - NN Lo0P °¢f°"“r 1 8 &+ lote
T a0 171008, Ri=2k | N z w B =0 Vol t20 i
H l “ l | ~N & | closeo-Looe g ! | ! N,
# 5o |_C1710005F, R1-200a N\ g 2 \ ‘g‘ po |—C2510008F, R2=200a
FTITTS il i
C1=0.014F, Ry=200 OJJ” ] | H N o | —S2:10009F, Rp:2008
0 T CLOSED-LOOP
\\ L N N
2 ol L[] I
100k ™ M soM 00 % 10k 100k 1M 1oM 100k ™ oM 50M
FREQUENCY —Hz FREQUENCY — Hz FREQUENCY —Hz
OUTPUT VOLTAGE SWING
AS A FUNCTION OF OUTPUT VOLTAGE SWING
FREQUENCY FOR VARIOUS - FREQUENCY COMPENSATION AS A FUNCTION OF FREQUENCY
LAG COMPENSATION NETWORKS CIRCUITS WITH LEAD-LAG COMPENSATION
(Refer to Fairchild APP-117 for
14 LAY LIS AL further details.) “ "

V42V Tp=25°C vt=+2v
>12 V7=-6V R =100k8 _] > 2 V7= -6V _|
> [ é Ta = +25°C
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| uA702B
HIGH GAIN, WIDEBAND DC AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

e 5 mV MAXIMUM OFFSET VOLTAGE
* 2000 MINIMUM VOLTAGE GAIN

o 20 1V/°C MAXIMUM OFFSET VOLTAGE DRIFT
PHYSICAL DIMENSIONS
(TYPICAL FLAT PACKAGE)

- (TOP VIEW)
GENERAL DESCRIPTION — The uA702B is a complete DC amplifier constructed on a single silicon chip, fr 1875+ 260 MAT —~f=- 1075
using the Fairchild Planar® epitaxial process. It is intended for use as an operational amplifier in miniaturized
| mputers, as a precision instrumentation amplifier, or in other applications requiring a feedback =

analog comp , p plifier, pp q 4 — —
amplifier useful from DC to 30 MHz. 3;_"_::_— ) 260
For improved specifications, see ©A702A data sheet. — —

—— —— |

ABSOLUTE MAXIMUM RATINGS

Voltage Between V* and V- Terminals 2V ' =l:l==-—{3
Peak OQutput Current ) . 50 mA T
Differential Input Voltage +50V
Input Voitage +15Vto—6.0V
Internal Power Dissipation (Note 1) 200 mW
Operating Temperature Range —55° Cto +125°C
Storage Temperature Range . —65°C to +150°C
Lead Temperature (Soldering, 60 sec.) 300°C ORDER PART NO.
U3H7702313
SCHEMATIC DIAGRAM v ;
2o ey
G CONNECTION DIAGRAM
SRy 3R2
S 2k 32k LEAD
R Eﬁ;gz::év NO
”"ﬁ“ | 33k0 COMPENSATION CONNECTION ==—{ ® 10 v+
vsauuun1 LAG 2 NO )
S SO e [ | wasrwe .~
NON-INVERTING 3 [0 0uTPUT INPUT l———‘—ljD————.%ouwur
INPUT
o —'KQB 20 NON-IN""‘E:J;M;:‘ comvtﬁgmou .7———1
’ % e v = COMPERSATION s
Mo fhe i .
- i v- . (TOP VIEW)
NOTE 1: Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate *Planar is a patented Fairchild process.

linearly at 3.3 mW/°C for ambient temperatures above 4 100°C.

FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




FAIRCHILD LINEAR INTEGRATED CIRCUITS wA702B

ELECTRICAL CHARACTERISTICS

(Ta = 25°C unless otherwise specified)

PARAMETER CONDITIONS V+=120V,V- = —6.0V VE=60V,V- = -3.0V UNITS
(see definitions) MIN. TYP. MAX. MIN. TYP. MAX.
Input Offset Voltage . Rs < 2kQ 1.5 5.0 1.7 6.0 mvV
Input Offset Current 0.5 2.0 0.3 2.0 uh
Input Bias Current 25 1.5 15 5.0 uA
Input Resistance 10 32 16 55 kQ
Input Voltage Range / —-4.0 +0.5 -15 +0.5 \
Common Mode Rejection Ratio Rs < 2k, f < 1kHz 70 92 70 92 dB
Large-Signal Voltage Gain Re > 100k, Vou = 50V 2000 3400 6000
Re > 100k, Vo = %25V 500 800 1500
Output Resistance 200 600 300 800 Q
Supply Current Vour = 0 5.0 6.7 2.1 33 mA
Power Consumption Vour =0 90 120 19 30 mW
Transient Response (unity gain) C=0014F, R =200
R. < 100k2, Vi.=10mV
Risetime 25 120 ns
Overshoot C. < 100 pF 10 50 %
Transient-Response (X 100 gain) C, = 50 pF, R > 100 ke,
Vo=1mV
Risetime 10 30 ns
Overshoot 20 40 %
The following specifications apply for 0°C < Ta < +70°C:
Input Offset Voltage Rs < 2kQ 6.5 7.5 mV
Average Temperature Coefficient Rs = 50 @,
of Input Offset Voltage Ta = +70°C to Ta = 0°C 5.0 20 75 2 wvI°C
Input Offset Current 25 25 uA
Average Temperature Coefficient Ta=25°C to Ta= +70°C 4.0 10 3.0 8.0 nA/°C
of Input Offset Current Ta=25°C to Ta=0°C 6.0 20 5.5 18 nA/°C
Input Bias Current Ta=0°C 4.0 12 2.7 8 vA
Input Resistance 6.0 18 9.0 27 kQ
Common Mode Rejection Ratio Rs <2k, f < 1kHz 65 86 65 86 dB
Supply Voltage Rejection Ratio Ve=12V, V- =6Vto
Ve=6V,V- =3V 90 300 90 300 uVIV
Rs < 2k
Large-Signal Voltage Gain R.> 100k, Vou = x50V 1500 7000
R > 100k, Voui = 25V 400 1750
The following specifications apply for —55°C < T, < +125°C: v
Input Offset Voltage Ry < 2k 75 8.0 mV
Input Offset Current T, = +125°C 0.2 2.0 0.14 2.0 LA
T, =—55°C 1.2 4.0 0.8 4.0 ¢A
Input Bias Current T, =—55°C 55 20 34 15 LA
Input Resistance . 3.0 4.0 k2
Common Mode Rejection Ratio Ry < 2k, f < 1kHz 60 80 60 80 dB
Large Signal Voltage Gain R, > 100 k&2, V,, = £5.0V 1200
R, > 100K,V = £2.5V 300
Output Voltage Swing R_ > 100 k€ +5.0 +53 +25 +2.7 v
R > 10k +35 +4.0 +1.5 +20 v
Supply Current T, = +125°C,V ;=0 44 6.7 17 33 mA
T, =—55°,V,, =0 5.0 75 21 39 mA
Power Consumption To= +125°C,V ;=0 80 120 15 30 mwW
T,=—55°,V_, =0 90 135 19 35 mwW
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA702B

VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGES

5000 r—
Ty - 5°C
2000
e
5 3000
g 1
5
A
L~
1000
0
6 8 10 12
-3 -4 -5 rd
SUPPLY VOLTAGES - V
INPUT VOLTAGE RANGE
AS A FUNCTION OF
SUPPLY VOLTAGES
1.0
pojig
0
.>' l)"csrA < 70°C
% -1.0
g 20
g \\"04,1%
e S7d
\\
N
-4.0
6 8 0 +12
3 -4 -5 -6
SUPPLY VOLTAGES - V
COMMON MODE REJECTION RATIO
AS A FUNCTION OF
FREQUENCY
100 .
Tp - 5°C
s l
§ \ \\ \?
g w A\ N Y
5 \\¢ N el N
= s \ I
g " N o
\ \
g NIIRN
g \ \
50
1.0k 10k 100k 1.0M 0M
FREQUENCY - H

z

INPUT BIAS CURRENT - pA

PEAK-TO-PEAK OUTPUT SWING - V

SLEW RATE - Vips

3.0

2.5

2.0

0.5

8.0

6.0

4.0

2.0

0.5

0.2

0.1

TYPICAL PERFORMANCE CURVES

INPUT BIAS CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGES

e

1

+8 +10 +12
1 -5 -
SUPPLY VOLTAGES -V

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
SUPPLY VOLTAGES

T
0°C £ T, < 70°C

| %

Ry * 100kQ

R * 10kQ

+8 +10 +12
-4 -5 6
SUPPLY VOLTAGES - V

SLEW RATE
AS A FUNCTION OF
CLOSED-LOOP VOLTAGE GAIN

[r1,-2°C Y

(LAG COMPENSATION)
T T

vty /
Ve -6.0v

/

1

2 5 10 20 50 100
CLOSED- LOOP VOLTAGE GAIN

TRANSIENT RESPONSE TEST CIRCUITS

UNITY-GAIN AMPLIFIER
(LAG COMPENSATION)

2ka
Fol00 [ YW
K
LG
C1
Ry =

X100 AMPLIFIER
(LEAD COMPENSATION)

5kQ

SUPPLY CURRENT - mA INPUT OFFSET CURRENT - nA

SLEW RATE - Vius

RELATIVE OUTPUT

INPUT OFFSET CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGES

Tp = 5°C
500
1
L1
400
1
bt
200
100
3 4 % %
SUPPLY VOLTAGES - V
SUPPLY CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGES
* T B
5.0
4.0 v
e
3.0 ,/
7
2.0 -
10
3 4 R EH
SUPPLY VOLTAGES - V
SLEW RATE
AS A FUNCTION OF
CLOSED-LOOP VOLTAGE GAIN
fLEAD-LAG COMPENSATION)
5
2
10
5.0
v,
Tp=25°C
Lo 111
1 2 5 10 20 50 100
CLOSED-LOOP VOLTAGE GAIN
TRANSIENT RESPONSE
14
1.2 !
1.0 |-QVERSHOOT N
7 90 %
o8 /
0.6 /
04
02
10% /=1 RISETIME
T

6-13




FAIRCHILD LINEAR INTEGRATED CIRCUITS nA702B

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage
may also be defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts.

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded.

INPUT BIAS CURRENT — The average of the two input currents.

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it.

LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the
output from zero to this voltage.

OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under smail
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback.

POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current.
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions.
PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit.

TYPICAL PERFORMANCE CURVES

FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIQUS CLOSED-LOOP GAINS
(LAG COMPENSATION) COMPENSATION NETWORK (LEAD-LAG COMPENSATION)
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HA702C

HIGH GAIN, WIDEBAND DC AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

o IMPROVED SPECIFICATIONS

e 5 mV MAXIMUM OFFSET VOLTAGE

® 2000 MINIMUM VOLTAGE GAIN

e 20 ,V/°C MAXIMUM OFFSET VOLTAGE DRIFT

GENERAL DESCRIPTION — The xA702C is a complete DC amplifier constructed on a single silicon chip, using the
Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in miniaturized analog compu-
terg,oas a precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful from DC
to MHz.

For full temperature range operation (—55°C to +125°C) see xA702A data sheet.
ABSOLUTE MAXIMUM RATINGS

PHYSICAL DIMENSIONS
in accordance with
JEDEC(T0O-99) outline

| 3
Zagg "
| 335
{‘_" .305 1

Seating [

Plane T{—__ULFL[/U:U -04OJMA)(_~_,___

=t
e [0 0]

.040
MAX. .185

.165

Voltage Between V*+ and V- Terminals ’ 21V
Peak Output Current 50 mA
Differential Input Voltage =50V
Input Voltage +15Vto —6.0V
Internal Power Dissipation {Note 11
T0-99 300 mW
Flat Package 200 mW
Operating Temperature Range 0°Cto +70°C
Storage Temperature Range —65°C to +150°C NOTES. Dimensions as per laest J-10 commitiee
Lead Temperature (Soldering, 60 sec.) 300°C Leadsare goldginted ovar
ORDER PART NO.USB771239X
SCHEMATIC DIAGRAM vt PHYSICAL DIMENSIONS
R3 Ry (TYPICAL FLAT PACKAGE)
8kQ 8kQ (TOP VIEW)
Q6 1875 260 MAX. 1875,
2| [
1 EXTERNAL — —
e 05 e R on — —
GROUND 5 LAG 'T—L—_._:: ——— 260
INVERTING, 2 :I @ e — E——
NON-INVERTING 3 f———°output
INPUT
o SQ" :kzxn
Rio "L
240Q =:)= 00
R ORDER PART NO. T
2‘l‘lm U3H771239X
‘-
TO-99 CONNECTION DIAGRAM (TOP VIEW) FLAT PACKAGE CONNECTION DIAGRAM (TOP VIEW)
v+
NO CONNECTION :—_l— L] %l vt
GROUND () (] OUTPUT 2 9
GROUND —3 —— NO CONNECTION
INVERTING INPUT () O tac INVERTING INPUT =3 B outeur
‘ /FREQUENCV 4 7
. COMPENSATION NON-INVERTING INPUT —§ — LAG COMPENSATION
NON-INVERTING INPUT J LEAD - 5 6
— —— LEAD COMPENSATION
V- NOTE: Pin 4 connected to can.

NOTE 1: Rating applies for ambient temperatures to 4-70°C.

* Planar is a patented Fairchild process.

S AR
FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




. | FAIRCHILD LINEAR INTEGRATED CIRCUITS ,uA702C

ELECTRICAL CHARACTERISTICS

(Ta = 25°C unless otherwise specified)

PARAMETER CONDITIONS V¢ =120V,V- = —-6.0V V+=60V,V- = =30V UNITS
(see definitions) MIN. TYP. MAX. MIN. TYP. MAX.
Input Offset Voltage Rs < 2k 15 5.0 1.7 6.0 mV
Input Offset Current 0.5 2.0 0.3 2.0 uh
Input Bias Current 25 75 1.5 5.0 uh
Input Resistance 10 32 16 55 ke
Input Voltage Range —4.0 +0.5 —-15 +0.5 v
Common Mode Rejection Ratio Rs < 2 kQ, f <1kHz 70 92 70 92 dB
Large-Signal Voltage Gain RL > 100kQ, Vo= =50V 2000 3400 6000
Ru > 100 kQ, Vour = 25V 500 800 1500
- Qutput Resistance 200 600 300 800 Q
Supply Current Vour = 0 5.0 6.7 2.1 33 mA
Power Consumption Vour = 0 90 120 19 30 mW
Transient Response (unity gain) Ci = 0.01 uF, R, =200
‘ Re < 100k2, Vie=10mV
Risetime 25 120 ns
Overshoot C. < 100 pF 10 50 %
Transient Response (x 100 gain) C: = 50 pF, R. > 100 ke,
Vie=1mV ;
Risetime 10 30 ns
Overshoot 20 40 %
The following specifications apply for 0°C < Ta < +70°C:
Input Offset Voltage Rs < 2kQ 6.5 75 mV
Average Temperature Coefficient Rs = 50 €,
of I%rput Of%set Voltage Ti = +70°C toTa = 0°C 50 20 75 25 wiee
Input Offset Current 25 25 uA
Average Temperature Coefficient Ta=25°C to Ta= +70°C 4.0 10 3.0 8.0 nA/°C
of Input Offset Current Ta=25°C to Ta=0°C 6.0 20 55 18 nA/°C
Input Bias Current Ta=0°C 4.0 12 2.7 8 uh
Input Resistance 6.0 18 9.0 27 ke
Common Mode Rejection Ratio Rs <2k, f < 1kHz 65 86 65 86 dB
Supply. Voltage Rejection Ratio Ve=12V, V- =6Vto
Ve=6V,V- =3V 90 300 90 300 uVIv
‘ Rs < 2kQ
Large-Signal Voltage Gain R. > 100k, Vo= =50V 1500- 7000
R. > 100kQ, Vou = x£25V 400 : 1750
Output Voltage Swing R. > 100 k@ +5.0 +53 +25 +2.7 v
; R. > 10 kQ +3.5 +4.0 +15 +2.0 v
 Supply Current Vour =0 5.0 7.0 2.1 39 mA
Power Consumption Vour = 0 90 125 19 35 mW
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A702C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ;.A702C -
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A702C

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage
may also be- defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts.

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded.

INPUT BIAS CURRENT — The average of the two input currents.

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
-INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it.

LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum oulput voltage swing with load to the change in input voltage required to drive the
output from zero to this voltage.

OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is definéd only under small
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback.

POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current.
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions.
PEAK QUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit.

TYPICAL PERFORMANCE CURVES

FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS
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Cy=0.014F, Ry=20a _I_[ m \ CQIIIOOOpF, R =2000
o ~ O X7 cL05ED-LOOP N 0
\\ BT \\ \\
" ol LI 20
100k ™ 10M 50M 100 K 0k 100k 1M 10M 100k ™ 10M 50M
FREQUENCY — Hz FREQUENCY — Hz FREQUENCY — Hz
OUTPUT VOLTAGE SWING
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uA703
RF-IF AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The uA703 is an RF-IF amplifier constructed on a single silicon
chip and is intended for use as a limiting or nonlimiting amplifier, harmonic mixer, or os-
cillator to 150 MHz. The low internal feedback of the device insures a higher stability-limited
gain than that available from conventional circuitry. Including the biasing network in the same
package reduces the number of external components required, thereby increasing the reliabil-

ity and versatility of the device.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 20V
Output Collector Voltage 24V
Voltage Between Input Terminals +5.0V
Internal Power Dissipation (Note 1) 200 mW

Operating Temperature Range -55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering - 60 seconds) 300°C

PHYSICAL DIMENSIONS
(in accordance with JEDEC TO-99 outline)

.370
.335

.335
.305

125 f
1009 185
165

Seating L
Plane
T+

.040

gor 1 I

. /
0 .
\\// =
034 é 2 .045
.028 .029

NOTES: All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.27 grams.

ORDER PART NO. U5D770331X

SCHEMATIC DIAGRAM

8 50Q 1
V+C AM " ’e)
Ry
Rz< 2.5 kQ OUTPUT
3 7
3 Koo —3
INPUT [P
Q4
5 N
s
KQS
ke
4
-0

GROUND

CONNECTION DIAGRAM

(TOPVIEW)
v+

DECOUPLING OUTPUT
()

Q ()
INPUT HIGH INPUT LOW

O
GROUND

NOTE: Pin 4 connected to case.

NOTE 1: Rating applies for ambient temperatures to 125°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS

#A703

ELECTRICAL CHARACTERISTICS (T A =

25°C, vt-12v unless otherwise specified)

Parameter Conditions Min. Typ. Max. Units
Power Consumption &n= 0 110 170 mwW
Quiescent Qutput Current €, = 0 2.1 2.5 3.1 mA
Peak-to-Peak Output Current €, = 400 mV rms, f =1 kHz 4.0 mA
Output Saturation Voltage ) 1.7 v
Forward Transadmittance €in = 10 mV rms, f S 5 MHz 29 35 mmbho
Input Conductance n <10 mV rms, f <5 MHz 0.30 0.43 mmho
Input Capacitance €in <10 mV rms, f <5 MHz 7.0 9.0 pF
Output Capacitance f <5 MHz 2.0 3.0 pF
Output Conductance f <5 MHz 0.02 0.04 mmbho
Noise Figure f = 30 MHz, RS =500 6.5 dB

f = 100 MHz, RS =500 Q 8.0 dB
The following specifications apply for -55°C STA <+125°C
Quiescent Output Current &, = 0 1.7 3.1 mA
Peak-to-Peak Output Current i = 400 mV rms, f =1 kHz 3.2 mA
Output Saturation Voltage 1.8 \%
Forward Transadmittance i = 10 mV rms, f <5 MHz 21 mmho
Input Conductance e;, <10 mV rms, f <5 MHz 1.2 mmho
Output Conductance f <5 MHz 0.05 mmho
TYPICAL PERFORMANCE CURVES
INPUT RESISTANCE AND
CAPACITANCE AS A INPUT ADMITTANCE AS A
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY
5
? vty 2 Vs l2,v| IS{ISC}PIAINCE
™ Tp=25°C [TTp= 25°C l
20 23 16 4 .
: . /
a < ¥ g § CONDUCTANCE o
? 10 @‘f‘&/ 8 3 g 2 / 2 §
g A g 5 =]
z = g g z
5 4 1 |
L S~ —_CAPACHIANCE o
0 0 0 1] 0
0 100 200 300 400 500 1 10 100 1000
INPUT VOLTAGE - mVrms FREQUENCY ~ MHz
OUTPUT ADMITTANCE AS A FORWARD TRANSADMITTANCE
FUNCTION OF FREQUENCY AS A FUNCTION OF FREQUENCY ,
1.0 50
0.9 Il *[
g ‘T/A:;Zc ) 2 E @ ‘T/Ailzz’\ic “
E 01 CONDUCTANCE _| E f %)
o ’ N g MAGNITUDE &
2 0.6 3 8 E % 80 &
g l | g = N—t .
g 05 SUSCEPTANCE—] &5 S 3
g I & 2 2
S 04 2 A g0 20
g o3 / g g &
3 <3 =
° . i g n L 160
o Vi = L+ T~
L=A i o
0 ,‘_E: o s o ° 0 100 1000

FREQUENCY - MHz

FREQUENCY - MHz
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA703

OUTPUT CURRENT - mA

OUTPUT CURRENT - mA

TYPICAL PERFORMANCE CURVES

MAXIMUM REVERSE

TRANSADMITTANCE AS A OUTPUT CURRENT AS A
FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE
0.05 5
| | |
20 vie v . . \\ Ve v
€ Tp = 25°C ‘ Tp = 35°C
H g
3 3
= 0.02 Ev 2
9 3
g 0.01 // i N
\ .
0 ol 0 ™~
i 10 100 1000 250 -200 -150 <100 50 0 50 100 150 200 250
FREQUENCY - MHz INPUT VOLTAGE - mV
OUTPUT CURRENT AS A FUNCTION POWER CONSUMPTION AS A OUTPUT CURRENT AS A
OF SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE FUNCTION OF INPUT VOLTAGE
5 _ 250 5 l
\ £, V' v
) Ta - 2°C " Tp = 5°C . ‘ \\i\
3 E 150 g 3 ‘\
2 —T" % 100 .l ; 2 :&2’ ™
— 1 5 1 E] N
L = 1 N &
! § 0 l
3
[} 0 0
7 8 9 10 il 1 7 8 9 10 1 [ <00 80 -60 -40 20 0 20 40 60 8 100
SUPPLY VOLTAGE - V SUPPLY VOLTAGE-V INPUT VOLTAGE - mV
POWER CONSUMPTION AS A TRANSADMITTANCE AS A
OUTPUT CURRENT AS A FUNCTION FUNCTION OF FUNCTION OF
OF AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
5 250 . 50
v*I= 2y vy v*|x IZVI
&0 & =0 N &y, = 20mVrms
4 200 £ w f= IkHz
z :
3 §_ 160 ;»% 30
~
"] T 2 2 r
2 S L E
g g
=
! 50 S 0
oﬁ 4 -0 0 20 4 6 8 0 20 40 <-}60 4 -0 0 20 4 60 8 0 (20 40 qoq 40 20 0 20 40 60 8 00 120 10
TEMPERATURE - °C ‘ TEMPERATURE - °C : TEMPERATURE - °C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703

DEFINITION OF TERMS

POWER CONSUMPTION - The DC power required to operate the device with no signal applied.
QUIESCENT OUTPUT CURRENT - The DC current delivered to the load with the input terminals short-circuited.
PEAK-TO-PEAK OUTPUT CURRENT - The short-circuit output current excursion for a large-signal input voltage.

OUTPUT SATURATION VOLTAGE - The minimum voltage to which the output collector may be reduced without degrading circuit

performance.
TRANSADMITTANCE - The ratio of the output current to the input voltage.
INPUT ADMITTANCE - The admittance betweenthe input terminals with the output short-circuited.

OUTPUT ADMITTANCE - The admittance between the output terminals with the input short-circuited.

FAIRCHI

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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HA703C
RF-IF AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION -
chip and is intended for use as a limiting or non-limiting amplifier, harmonic mixer, or oscil-
lator to 150 MHz.
gain than that available from conventional circuitry.

The uA703C is an RF-IF amplifier constructed on a single silicon

The low internal feedback of the device insures a higher stability-limited
Including the biasing network in the same
package reduces the number of external components required, thereby increasing the reliabil-
ity and versatility of the device. For full range operation (-55°C to +125°C) see uA703 data

sheet.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 20V
Output Collector Voltage 24V
Voltage Between Input Terminals +5.0V
Internal Power Dissipation (Note 1) 200 mW

Operating Temperature Range

Storage Temperature Range -65°C to +150°C

0°C to +70°C

PHYSICAL DIMENSIONS
370

~ 335
_ 335
"‘,305 185
125 195
009 l j
i
T— | Seating
500 Plane
/ - B
6 LEADS H” ﬂ [”] MIN.
03, _
016 ‘
1200 TP

NOTES: All dimensions in inches

Lead Temperature (Soldering - 60 second) 300°C Dimensions as per fatest J-10 committee
Weight 1s 1.27 grams
ORDER PART NO. U5D770339X
SCHEMATIC DIAGRAM CONNECTION DIAGRAM
8 50Q 1
v Oo——AW ; -0 (TOPVIEW)
Ry % vt
R OUTPUT ‘
> 25k DECOUPLING OUTPUT
3 I/ 7 e Q
1% '\Qa ———O
INPUT
KQA INPUT me INPUT LOW
(53_—-—qu GROUND
I/
Qs
N
Q2
4
—0
GROUND
) NOTE: Pin 4 connected to case.

NOTE 1: Rating applies for ambient temperatures to 70°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703C

ELECTRICAL CHARACTERISTICS (TA = 25°C, V' =12 V unless otherwise specified)

FREQUENCY - MKz

FREQUENCY - MHz

Parameter Conditions Min, Typ. Max. Units
Power Consumption €n= 0 110 170 mW
Quiescent Output Current i = 0 1.9 2.5 3.3 mA
Peak-to-Peak Output Current &, = 400 mV rms, f =1 kHz 3.6 mA
Output Saturation Voltage 1.7 v
Forward Transadmittance in = 10 mV rms, f <5 MHz 23 33 mmho
Input Conductance €in <10 mV rms, f <5 MHz 0.35 0.50 mmbho
Input Capacitance €n <10 mV rms, f <5 MHz 9.0 11.0 pF
Output Capacitance f <5 MHz 2.0 3.0 pF
Output Conductance f <5 MHz 0.05 mmbho
Noise Figure f = 30 MHz, Rs =500 Q 6.5 ' dB
f = 100 MHz, Rs =500 8.0 dB
The following specifications apply for 0°C <T A <170°C:
Quiescent Output Current €in = 0 1.7 3.5 mA
Peak-to-Peak Output Current € = 400 mV rms, f =1 kHz 3.2 mA
Output Saturation Voltage 1.8 \'
Forward Transadmittance &n = 10mV rms, f <5 MHz 22 mmbho
Input Conductance €in <10 mV rms, f <5 MHz 0.71 mmbho
Output Conductance f <5MHz 0.06 mmho
TYPICAL PERFORMANCE CURVES
INPUT RESISTANCE AND
CAPACITANCE AS A INPUT ADMITTANCE AS A OUTPUT ADMITTANCE AS A
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY
5 ; 10 5
5 ' » I Is SCEPTANCE ’ 0.9 I
T T . 1
+. . e
2 ¥A=lzzsz<, 6 P ‘:A-Izzs‘ic I 4 2 2 o8 ‘TIAlzs\:c ¢ 2
5] = SMH - g £ & 07 IC(NDUCT NeE| B
é 5 12 ‘g g 3 3 & g 0.6 [ 15 ]
2 B - / : G l =
g <& g E /conouctance| & E SUSCEPIANCE | &
s 0 e 8 S g 2 2 2 S 04 23
E N g 5 5 g 03 7 g
5 < 4 = / // y © 02 y p
— P
—1 CAPACITANC] e 0.1 = ‘
0 -Jo 0 0 0 0
0 100 “n 500 | 10 100 1000 ! o 100 L
INPUT VOLTAGE - mVrms FREQUENCY - MHz FREQUENCY - MHz
MAXIMUM REVERSE
FORWARD TRANSADMITTANCE TRANSADMITTANCE AS A OUTPUT CURRENT AS A
AS A FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE
50 X 5
I 0 0.05 | \ l
4I +| \ . T
2 v ° : -
£ o ‘;A e ” g o ¥A =|225Y'c 4 ¥A=§l’c
g MAGNITUDE é “g :
g % -80 = = 0.3 =3
N S 3
2 g 3 3
= 20 Z 0.0 52
: z . g
% 10 // N -160 é 0.01 / ‘ 1
PHASE 1
0 111 -200 0 0
0 100 1000 | 10 100 1000 -250 -150 -50 50 150 250

INPUT VOLTAGE - mV
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GENERAL DESCRIPTION

power gain to frequencies in excess of 100 MHz.

FAIRCHILD LINEAR

- The pA703Eis a linear i}xtegrated circuit with useful unneutralized

It features the capability of nonsaturating

limiter operation with a suitable output load, making it ideally suited for FM-IF limiter

applications.

Applications include FM-IF limiter —amplifier, TV sound IF amplifier, chroma reference

oscillator for color TV, and fixed - gain amplifiers to 100 MHz.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
Output Collector Voltage

* Voltage Between Input Terminals

Internal Power Dissipation
Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering -

(Note 1)

60 seconds)

20V
24V
+5.0V
200 mW
0°C to +70°C

-65°C to +150°C

300°C

wA703E
RF-IF AMPLIFIER

INTEGRATED CIRCUITS

PHYSICAL DIMENSIONS
EPOXY PACKAGE

MAX.
325 pia

.240
MAX.

Ceramic ‘MIN.
6 LEADS n [I Un
.019 DIA.

.016

.200

(-
AZ FLAT

NOTES: All dimensions in inches.
Leads are gold-plated nickel
Package weight is 0.31 gram

ORDER PART NO. U8B7703394

SCHEMATIC DIAGRAM

8 50Q 1
v+c AM . Te)
Ry
R2g 25k ouTPUT
3 7
o- ]'<03 ——O
INPUT [ g
Q4
5 ™~
0———‘—': Q1
I/Q5
—k Q2
4
¢ —O
GROUND

CONNECTION DIAGRAM

(TOP VIEW)
v+

DECOUPLING () ) OUTPUT

INPUT HicH Q O INpUT LOW

NOTE 1: Rating applies for ambient temperatures to +70°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E

ELECTRICAL CHARACTERISTICS (TA = 256°C, vt=12 V, f =10.7 MHz unless otherwise specified)

Parameter Conditions Min. Typ. Max. ; Units
Power Consumption &L= 0 . 110 170 ‘ mW
Quiescent Output Current 2.5 3.3 ‘ mA
Peak-to-Peak Output Current €= 400 mV rms 3.0 5.0 mA
Output Saturation Voltage 1.4 1.7 Volts
Forward Transadmittance €in = 10 mV rms 24 35 ‘ mmbhos
Reverse Transadmittance 0.002 mmho
Input Conductance n < 10mV rms .33 1.0 mmbho
Input Capacitance in <10 mV rms 9.0 12,5 pF
Output Conductance 0.03 0.05 . mmho
Output Capacitance 2.6 4.0 ‘ pF
Noise Figure Rs = 5009 6.0 : dB
RS = 5009, f = 100 MHz 8.0 ‘ dB
Maximum Stable Gain 40 : dB

TYPICAL PERFORMANCE CURVES

INPUT RESISTANCE AND

INPUT RESISTANCE - kQ

FORWARD TRANSADMITTANCE - mmho

CAPACITANCE AS A INPUT ADMITTANCE AS A OUTPUT ADMITTANCE AS A
FUNCTION OF INPUT VOLTAGE 0 FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY
? | ’ I ISIS(J‘P'A‘NCE ’ 10 l ?
| i I 0.9 i
*. vty +eo
2 ¥A=|225‘£c 6 . 2 4 IRED ‘ e ] 08 ¥A'='zzs‘£c !
L:-I B ,E £ 07 ,u.wu ICTANCE
5 A" 2 g 3 I g 06 L 15
(07 = g / S g os : I |
@,\5“” 3 2 J conouctance | & El SUSCEPTANCE
0 < /ﬁ 8 ; g 2 2 R 3 04 ; 2
E ] / g 2 03 y
s < || . = | / ! / ,z H 02 /y \
CAPACITANGE — T d 0.1 /
0 | | 0 0 1 0 0 4/14 0
0 100 200 30 40 500 ] 10 100 1000 | 10 100 1000
INPUT VOLTAGE - mVrms FREQUENCY - MHz FREQUENCY - MHz
MAXIMUM REVERSE )
FORWARD TRANSADMITTANCE TRANSADMITTANCE AS A OUTPUT CURRENT AS A
AS A FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE
50 0 0.05 5
| | L !
- “ g : o
MAGNITUDE g 'g ‘é
30 80 & = 0.3 o3
= ;o :
3 S
20 0, < 0.02 52
H 3 2
10 // N -l § 0.0 1 < C
HASE N
ol 11 ) 0 0
| 10 100 1000 | 10 100 1000 -250 -150 50 50 150 250
FREQUENCY - MHz FREQUENCY - MHz INPUT VOLTAGE - mV/
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E

TYPICAL CIRCUIT APPLICATIONS

I +12V

COLOR TV SOUND-IF AMPLIFIER

0.01yF

-

15ko| 4
Suf

5 FDM1000
15pF |
Ein?> -
r———:-———j o 6200 ¢+ T TTTTTIrT oo T TTTTTTTT
! AUDIO
—_—— = l é = = "< OUTPUT
; 3 PERFORMANCE !
! ' —=2 FINAL VIDEO 0.001uF 0.01yF 50kq
1 —é— IF AMPL E,@4L.25MHz - INPUT TEST SIGNALS - mV RMS I I -
P 50 100 ™ . :
‘ ! 41.25 MHz ’ = = 2
MODULATION: —
e B // VOLUME
® Y 06
. y\\@\/ >E
= § .
g 20 /‘» / /-_ 0.4 g
‘ S uﬁﬁ/// 0.2 2
% .75 MHz
) MODULATION:
fam - 1KHz, 30%
% 150 300 %’
Ein@45.75MHz - INPUT TEST SIGNALS - mV RMS
NORMALIZED OSCILLATOR
3.58-MHz VOLTAGE-CONTROLLED OSCILLATOR FREQUENCY AS A FUNCTION
OF CONTROL VOLTAGE
+12V w0 T
FAIRCHILD 7 ’r 32557"05‘“"1 |
MC102B A
Vcon \8 . Vi =2V
100k N ‘\\\\\\
w
= g 0
3579.545kHz[] L~T4 == 0.01yF ;
[ 0.014F I 3
K -200
S| E— ész \\\
75pF 9
1000pF == N750 e 0.5 0 0.5 1.0
NPO 1 CONTROL VOLTAGE
NORMALIZED OSCILLATOR
FREQUENCY AND OUTPUT NORMALIZED OSCILLATOR
VOLTAGE AS A FUNCTION FREQUENCY AS A FUNCTION
OF SUPPLY VOLTAGE OF AMBIENT TEMPERATURE
3 14
f 3579 545 kHz :;);3371‘;.345KH2
2 Il'tcanztiolc ov |1 Z N 2 Veontrol = OV /
2 e 2
é 10 !y 10 § : /
] FREQUEN ¥ B g 1
g '\ U 2o 5 g /
o« I 3 -
S & £ 0
3 10"”"/ 60 2 5 /
0 4.0 0
*e 11 12 13 e o 50 [

SUPPLY VOLTAGE-V TEMPERATURE - °C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E

3.58-MHz INJECTION-LOCKED OSCILLATOR

12y NORMALIZED PHASE SHIFT
AS A FUNCTION OF NORMALIZED
OSCILLATOR FREQUENCY

Color Burst 50 T T
Transformer fo = 3579.545kHz
Ty - 5°C
6.0mA /\J/ Nl
11 25 |- BURST INJECTION VOLTAGE, ¢
¢ TA
2.7“1 T § FEEDBACK VOLTAGE
2
100pF '
= 0
30pF i
NPO I : /
3579.545kHz[]
ji '
l 75pF 300 200 -100 0 10 20 30
470pF N750 OSCILLATOR  FREQUENCY - Hz
NPO I
NORMALIZED OSCILLATOR
FREQUENCY AND OUTPUT NORMALIZED OSCILLATOR
VOLTAGE AS A FUNCTION FREQUENCY AS A FUNCTION
OF SUPPLY VOLTAGE OF AMBIENT TEMPERATURE
2 12 @
fy * 3579.545 kHz fo 3_5713.545 KHz
T, B¢ > v+ =12V
2o n & g ?
> A § by
g ReQuene, oS / 5 &
= = =1
g 0 8.0 3 & /
& < s
= S 1w
% / ;- 3
;. 10 6.0 < 2
o o 0
-2 4.0 -10
10 1 12 13 14 2% 50 [
SUPPLY VOLTAGE - V TEMPERATURE - °C

FOUR-STAGE FM-IF AMPLIFIER

+12V
” 1
Io.osur
0.01uF = 100pF .
FDM1000
F 82pF = o=82pF 82pF 3 ==82pF 82pF —=82pF 30pF
= 588 5 F 5 5nl8
7 8 8
18 . 4 i Vout
wH WA 703E WA703E PA703E WA703E> T B
1 1 1 1
VIN] 0.014F 314 314 34 314
| 0.05uF ==
1 ] FDM1000 | 220pF
.l.o.osuF .l:o.osur : :[.'0.0SpF 220pFT .I.
-0
4
Full limiting with Vi, < 504V. Peak-to-Peak separation of detector 800 kHz.
Current consumption 27 mA. THD < 0.8% with =75 kHz deviation @ 400 Hz.

Power gain / stage 26.5 dB.
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MWA709
HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTIONS - The pA709 is a high-gain operational amplifier constructed on a T ——
single silicon chip using the Fairchild Planar epitaxial process. It features low offset, high (SIMILAR TO T0-5)

- an

input impedance, large input common mode range, high output swing under load andlow power s

s

consumption. The device displays exceptional temperature stability and will operate over a

wide range of supply voltages with little degradation of performance. The amplifier is in-

tended for use in DC servo systems, high impedance analog computers, in low-level instru- ! ‘ ] m*;.J I

500 MK

mentation applications and for the generation of special linear and nonlinear transfer functions.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +18V
Internal Power Dissipation - (Note 1) 300 mW
Differential Input Voltage +5.0V
Input Voltage +10V
Output Short-Circuit Duration (T A= 25°C) 5 sec
Storage Temperature Range -65°C to +150°C
. ORDER PART NO.
Tem; t -55° °
Operating perature Range 55°C to +125°C U5B770931X
Lead Temperature (Soldering, 60 sec) 300°C
SCHEMATIC DIAGRAM INPUT FREQUENCY CONNECTION DIAGRAM
COMPENSATIONO
1 8 7 oyt
Rs ¢ Re J R1ag
10kQ € 10kQ 20k €
| Q7 K08 Q4
SR1 R2¢ !
s 25kQ 25kQ ¢ } J

Q4 i
R
% Q6 lkgi
R3 Rg R1s
3kQ 3kQ 30k | g
{ A 0 OUTPUT

[V
'\09
3;:‘:: 10«“{3: s ouTPUT NOTE: Pin 4 connected to case.
INVERTING ., Y0 0 FREQUENCY
INPUT 2 ™~ R10. COMPENSATION
NON-INVERTING e —
INPUT 3 1 a i3
] Q12
Ri2g
Quj———KQw 10kQ %: Top View)
(Top View,
R11 ¢ R13
2.4k0 & 7503

oV~

NOTE 1: Rating applies for case temperatures to + 125°C; derate linearly at 5.6 mW/°C for ambient temperatures above +95°C.

BT R
FAIRCHILD

: SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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' FAIRCHILD LINEAR INTEGRATED CIRCUITS pA709 '

ELECTRICAL CHARACTERISTICS (T A= +25°C, x99V < VS < £15 V unless otherwise specified)

Parameter (see definitions) Conditions Min. Typ. Max. Units
Input Offset Voltage Rs <10kQ 1.0 5.0 mV
Input Offset Current 50 200 nA
Input Bias Current 200 500 nA
Input Resistance 150 400 kQ
Output Resistance 150 Q
Power Consumption VS = £15V 80 165 mW
Transient Response Vin = 20 mV, RL =2 kQ,

‘Risetime C, = 5000 pF, R, = 1.5 ke, 0.3 1.0 us
_ CZ=200pF, R2'=509
Overshoot Cy, <100 pF 10 30 %
The following specifications apply for -55°C <T A <+125°C:
Input Offset Voltage RS <10 kQ 6.0 mV
Average Temperature Coefficient
of Input Offset Voltage Ry =50 @ 3.0 wv/°c
Ry <10 k@ 6.0 pv/°c
Large-Signal Voltage Gain Vs =+15V, RL >2kQ,
Vout =+10V 25,000 45,000 70,000
Output Voltage Swing Vs =215V, RL >10 k@ +12 +14 A2
VS=115V, RLEZkQ +10 +13 v
Input Voltage Range VS =15V + 8.0 +10 v
Common Mode Rejection Ratio Rg <10 k@ 70 90 dB
Supply Voltage Rejection Ratio R <10 kQ 25 150 wv/v
Input Offset Current T A= +125°C 20 200 nA
T'A = -55°C 100 500 nA
Input Bias Current TA = -55°C 0.5 1.5 uA
Input Resistance 40 100 kQ

GUARANTEED ELECTRICAL CHARACTERISTICS

VOLTAGE GAIN OUTPUT VOLTAGE SWING

0k 30—
[R22i0 | ] P -55°C < Tp < H125°C
-55°C < Ty < +15°C é
0k > 5
=z ) W&
= © Ry
- W ) W Q
g W 7 WS e 1
3 w4 5 M
s = e g
> 4k 3 b = e
o A x
o V7 5
S a.
T 30k S o
= ot
g = H
o L1 a
20k M\“\m\m 5.0
10k —T" 1 0
9 o u 12 3 14 15 0 1 1 13 14 15

SUPPLY VOLTAGE - *V SUPPLY VOLTAGE - 2V
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;‘ FAIRHILD LINEAR INTEGRATED CIRCUITS pA709

GUARANTEED ELECTRICAL CHARACTERISTICS (CONT’D)
INPUT COMMON MODE
VOLTAGE RANGE POWER CONSUMPTION
BT <Tp <+125°C 30—
Ty - B°C
A U] = 20
% 8.0 " “\N\““ —— é 200
g R =] %150 —
g 4.0 3 100 “\%v‘“““w/ T
§ g T yp\(‘&’/
8 20 2 % ——
0 0
9 0w u 12z 13 14 B 9 0 u 12 13 4. B
SUPPLY VOLTAGE - *V SUPPLY VOLTAGE -3V
TYPICAL PERFORMANCE CURVES
INPUT BIAS CURRENT INPUT OFFSET CURRENT
VOLTAGE TRANSFER "AS A FUNCTION OF AS A FUNCTION OF
CHARACTERISTIC AMBIENT TEMPERATURE AMBIENT TEMPERATURE
By l7E My i e
™ &, - 10ke /7 <
1 Ty = 55°C AT, - +25°C Sos ':1“’
> Ty = +125°CT |
" 50 - =
S , éo.o E 120
g EAN N
- 200N B oI
2 50 4 HEAN £ N
; j RN 2 ANE
I, z ~J = ~
-10 ¥/ ] = ~l_
VA
-151.0'0.8 -0.6-0.4-0.2 0 .0.2 0.4 0.6 0.8 1.0 ?60 -20 +20 +60 +100 +140 '060 -2 +20 +60 +100 +140
INPUT VOLTAGE - mV TEMPERATURE - °C TEMPERATURE - °C :
INPUT RESISTANCE POWER CONSUMPTION INPUT BIAS CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE
Y ” Vg IV S
o 0.8 L T w ¥
= / , ,
g s g o= - é » —— =1
5 H = S
2 04 e ER) 2 s
B e 5 =
Z oL g R
0 20 125
-60 =20 +20 +60 +100 +140 -60 -0 +20 +60 +100 +140 9 10 1 12- 13 14 15
TEMPERATURE - °C TEMPERATURE - °C SUPPLY VOLTAGE - v
OUTPUT VOLTAGE '
SWING AS A FUNCTION OF ‘
LOAD RESISTANCE TRANSIENT RESPONSE TEST CIRCUIT L TRANSIENT RESPONSE
Py '
B Tp=+25°C L1 12 OVERSHOOT
T 1.0 _!?\
2 u v 5 90%
% » : / % 0.8 ]
§ 20 / Vout § 0.6 //
E 18 € 04
3 / ) 10% J—FRISE TIME T, - %
o1/ 0
10
0l o2 05 1 2 5 10 05 10 15 20 25
LOAD RESISTANCE - kQ ' TIME - s
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA709

DEFINITION OF TERMS
INPUT OFFSET VOLTAGE - That voltage which must be applied between the input terminals to obtain zero output voltage. The

input offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads.
INPUT OFFSET CURRENT - The difference in the currents into the two input terminals with the output at zero volts.
INPUT RESISTANCE - The resistance looking into either input terminal with the other grounded.

INPUT BIAS CURRENT - The average of the two input currents.,

INPUT VOLTAGE RANGE - A range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease

functioning properly.

INPUT COMMON MODE REJECTION RATIO - The ratio of the input voltage range to the maximum change in input offset voltage

over this range.

LARGE-SIGNAL VOLTAGE GAIN - The ratio of the maximum output voltage swing with load to the change in input voltagerequired to

drive the output from zero to this voltage.
OUTPUT VOLTAGE SWING - The peak output swing, referred to zero, that can be obtained without clipping.

OUTPUT RESISTANCE - The resistance seen looking into the output terminal with the output at null. This parameter is defined
only under small signal conditions at frequencies above a few hundred cyclesto eliminate the influence of drift and thermal feedback.

POWER CONSUMPTION - The DC power required to operate the amplifier with the output at zero and with no load current.

SUPPLY VOLTAGE REJECTION RATIO - The ratio of the change in input offset voltage tothe change in supply voltage producing it.

TRANSIENT RESPONSE - The closed-loop step function response of the amplifier under small-signal conditions.

TYPICAL PERFORMANCE CURVES
’ OUTPUT VOLTAGE

OPEN-LOOP FREQUENCY FREQUENCY SWING AS A FUNCTION OF
RESPONSE FOR VARIOUS RESPONSE FOR VARIOUS FREQUENCY FOR VARIOUS
VALUES OF COMPENSATION CLOSED-LOOP GAINS COMPENSATION NETWORKS
" T T35 R ENNNRN N " T
® m ) Tn: B . ® ¢, 100F, Ry -0, Cye 3pF VSl . . ﬁ"kcn ]
o o LTI .
§ 60 § éll'[ODIpF,IRH-Il. k('z,'clzl oF ;
V) 2
:, ¢ TS
= g T T 3
H - Cy = 500 9F, R, = 15K, C, = 20 pF <
K ¢ LRI
S § Lo Ryt 15k G H (
0 ] N N
2 h 2 \ 0
W 1k 10k 10K . Im  lom w1k ok 10k 1M lom Ik 10k 100k " Tom
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz

FREQUENCY
COMPENSATION
CIRCUIT

*Use Ry = 50 Qwhen the
amplifier is operated with
capacitive loading.

FAIRCHILD

SEMICONDUCTOR
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uA709A
HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

e 2 mV MAXIMUM OFFSET VOLTAGE
© 50 nA MAXIMUM OFFSET CURRENT
o GUARANTEED DRIFT CHARACTERISTICS

PHYSICAL DIMENSIONS

in accordance with
JEDEC(T0-99) outhine

370

.335

335 ___{

.305

GENERAL DESCRIPTION — The wA709A is a high-gain operational amplifier constructed on a single silicon
chip using the Fairchild Planar® epitaxial process. It features low offset, high input impedance, large input
common mode range, high output swing under load, and low power consumption. The device displays ex-

040 . )
ceptional temperature stability and will operate over a 14-36 V range of total supply voltage with little de- . e
gradation of performance. The amplifier is intended for use in DC servo systems, high impedance analog f,f:,:;"g i L 520 MAK
computers, low-level instrumentation applications, and for the generation of special linear and nonlinear 4 |

.0i6

transfer functions. Although it features improved performance, the xA709A is a direct plug-in replacement for
the ©A709 operational ampilifier.

ABSOLUTE MAXIMUM RATINGS

Total Supply Voltage 36V

Internal Power Dissipation (Note 1) 300 mwW

Differential Input Voltage +50V

Input Voltage +10V

Output Short-Circuit Duration (T, = +25°C) 5sec

Storage Temperature Range --65°C to 4+150°C

Operating Temperature Range —55°C to +125°C nores Lﬁ.ﬁmgm;‘;”';nk““"”"‘“
Lead Temperature (Soldering, 60 sec) 300°C Package weight 1s 1.22 grams

NOTES:

t ORDER PART NO. U5B7709311

(1) Rating applies for case temperatures to -}-125°C; derate Imearly at 5.6 mW/°C for ambient temperatures above +95°C

SCHEMATIC DIAGRAM

INPUT FREQUENCY
COMPENSATION
® °

'CONNECTION DIAGRAM

8 4 oyt
Rs ¢ $Re . Riag
IORQ < 10kQ 20kQ € .
- Qr 08 04
. TAB
iRy R2 g | Conpensamon
< 25k 25kQ § P J
Q3 RO
R7<
Qs "—KQG wey ;
R3 Ra< Ris INVERTING e oUTRUT
3kQ 3kQ 30kQ | g
A/ 0 OUTPUT
L__._ 015 NoH- xnmmc ;:E;‘;’::ﬂ,m,
]/ INPUT
y\QQ
Rs: Rg: NOTE. Pin 4 connectad to case
INVERTING s 26kQT 10k0 3 5  OUTPUT
NRUT Ke: © FREQUENCY
2 Rio¢ COMPENSATION
NON-INVERTING s | ._K
INPUT 3 & A Q13
{ — 012
Ri2
011}—-—-{‘210 3 )
10k@ 3 (Top View)
Rip¢ R13 ¢
2.4Q 750 ¢ 4
ov-

t This device is also available in the Flat Package. Order Part Number U3A7709311.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALH"-'ORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A709A

_ ELECTRICAL CHARACTERISTICS (T, = +25°C, £9V < Vg < +15V unless otherwise specified)

OPEN-LOOP VOLTAGE GAIN

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage R; < 10k 0.6 20 mV
Input Offset Current 10 50 nA
Input Bias Current 100 200 nA
Input Resistance 350 700 kQ
Output Resistance 150 Q
Supply Current Vo= =15V 2.5 3.6 mA
Power Consumption Vo= =15V 75 108 mW
Transient Response Vo= x15V,V, =20mV,R =2k, C, = 5nF,

R, = 1.5k, C, = 200 pF, R, = 50 ©
Risetime 15 us
Overshoot C, < 100 pF 30 %

The following specifications apply for —55°C < T, < +125°C:

Input Offset Voltage Ry < 10 k2 3.0 mV

Average Temperature Coefficient Rg=509Q,T, = +4+25°Cto T, = +125°C 1.8 10 uv/°C

of Input Offset Voltage Rs=509,T,=+25°Cto T, = —55°C 1.8 10 uw/°c
Ry =10k, T, = 4+25°Cto T, = +125°C 20 15 uv/°C
Rg=10k2, T, = 425°Cto T, = —55°C 48 25 w/°C
Input Offset Current T, =+125°C 35 50 nA
T, = —55°C 40 250 nA
Average Temperature Coefficient Ty,=+25°CtoT, = +125°C 0.08 0.5 nA/°C
of Input Offset Current Ty,=+25°CtoT, = —55°C 0.45 2.8 nA/°C
Input Bias Current T, =—55°C 300 600 nA
Input Resistance T, = —55°C 85 170 kQ
Input Voltage Range Vo= %15V +8.0 v
Common Mode Rejection Ratio Ry < 10k 80 110 dB

Supply Voltage Rejection Ratio R; < 10k 40 100 u/v
Large-Signal Voltage Gain Vo= =15V, R > 2kQ,V_, = 15V 25,000 70,000
Output Voltage Swing Vo= =15V,R > 10kQ +12 +14 v

Vo= =x15V,R > 2kQ +10 +13 v
Supply Current Ty = +125°C, Vg = =15V 21 3.0 mA
T, = —55°,Vs= =15V 2.7 4.5 mA
Power Consumption T, = +125°C, Vg = =15V 63 90 mW
T, = —55°C, Vg = =15V 81 135 mW
GUARANTEED ELECTRICAL CHARACTERISTICS
INPUT COMMON MODE
VOLTAGE GAIN QUTPUT VOLTAGE SWING VOLTAGE RANGE POWER CONSUMPTION
o [z | ] ] » IEDINES o 25
o -55°C < Ty s +125°C . > 1
o WS = 5 ? 90 o g
. \@*\@\ % ? )‘“\h\\:‘:\ T S " = é 70 \k“*\“)/
a0k > % 15 /: S g 6.0 = —T| %
N A 49\& § o % . 2 50 ‘*‘,\c}\« L1
B % § E 30 ]
2k JANINUR 5.0 S 2.0
10k 1] I l 0 0 10
9 10 1 2 13 14 15 10 11 12 13 14 15 9 10 11 12 [J¥) 14 15 10 n 12 13 14 15

SUPPLY VOLTAGE - *V

SUPPLY VOLTAGE - v SUPPLY VOLTAGE - *V

SUPPLY VOLTAGE-tV




FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A709A

-V

OUTPUT VOLTAGE

INPUT BIAS CURRENT -nA

RELATIVE OUTPUT

COMMON MODE REJECTION RATIO - dB

5.0

VOLTAGE TRANSFER

CHARACTERISTIC
T T -
Vg £15V 7 ==
Ry = 10kQ ly
Tp = -55°C —o /) T = +25°%C
4 Ty~ +15°%C

-5.0

-10

500

400

o
1=
(=]

~
o
o

100

1/
/,

A

-15 i
©-1.0-0.8 -0.6-0.4 -0.2 0 .0.2 0.4 0.6 0.8 1.0

INPUT VOLTAGE - mV

INPUT BIAS CURRENT AS A
FUNCTION OF
AMBIENT TEMPERATURE

\\

0
-60  -20 20 60. 100 140

TEMPERATURE -°C

COMMON MODE REJECTION
RATIO AS A FUNCTION OF
AMBIENT TEMPERATURE

ne2 oy
Rg<10k2
1o
!
™~
/ ~

108
106
104
102

-60 -20 20 60 100 140

TEMPERATURE - °C

* TRANSIENT RESPONSE

10 / AN

0.8

o1

0.4 /

0.2 [ Vg r tI5V

RISE TIME Tp - B%C

0 0.5 10 15 2.0 25

TIME - s

TYPICAL PERFORMANCE CURVES

VOLTAGE GAIN AS A FUNCTION
OF AMBIENT TEMPERATURE

70k T T
Ry =2kQ |
60k
=z
=
<
uy 50K i
= S5y
-
£ a0k T
a T~
3 ~sz,
T 30k -
@ I ——
S —
20k sigy
“'\.
10k |
-60  -20 20 60 100 140

TEMPERATURE -°C

INPUT BIAS CURRENT AS A
FUNCTION OF SUPPLY VOLTAGE

105 T
TA=25°C

L' =
E 95— T
g 1
£
e

80

9 10 m 12 13 14 15
SUPPLY VOLTAGE- £V
INPUT RESISTANCE AS
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AMBIENT TEMPERATURE

50

30
2 e
u ]
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7
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TRANSIENT RESPONSE TEST CIRCUIT

10kQ

OUTPUT VOLTAGE SWING AS A
FUNCTION OF LOAD RESISTANCE

3 ——
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> %
2 u
;i, z //
£ »
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Eou
12 /
10
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Z10 ~
[
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POWER CONSUMPTION
AS A FUNCTION OF
AMBIENT TEMPERATURE
° \'/s=:isv
80
i BN
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA709A

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage
may also be defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET.CURRENT — The difference in the currents into the two input terminals with the output at zero volts.

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded.

INPUT BIAS CURRENT — The average of the two input currents.

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it.

LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the
output from zero to this voltage. '

OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback.

POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current.
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions.

TYPICAL PERFORMANCE CURVES

OUTPUT VOLTAGE SWING AS A

OPEN-LOOP FREQUENCY : FREQUENCY RESPONSE FUNCTION OF FREQUENCY
RESPONSE FOR VARIOUS FOR VARIOUS FOR VARIOUS
VALUES OF COMPENSATION CLOSED-LOOP GAINS COMPENSATION NETWORKS
T ) 2
” SunSmms 0 Vs- tBV I I H_[ Vs BV Vg - 215V -
o NN e, ] 2 [ T T L o ]
® b RN RN NREAN e M
R 3 C, = 100pF, Ry L3 k8, Cy =3 pF 3
z o LGB R 71516, G- 2l—
P =] 5 _—
g . £ LU g O
= g RUNURRLL 1 N 3 ]
= § " Cy * 500 pF, Ry = 1.5k, C, = 20 pF < L
S a ¢ CHLLITT] : H
g N S C) = 5000 pF, R) * 1.5k, C, ~ 200 pF 3 800 \
0 ’ ) Q
) ) 2 A 0
w1k 0k 100k 1M loM w1k ok 10K 1M 10M 1k 10k 100k M 10M
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz
FREQUENCY CHARACTERISTICS FREQUENCY CHARACTERISTICS
AS A FUNCTION OF FREQUENCY COMPENSATION AS A FUNCTION OF
i SUPPLY VOLTAGE CIRCUIT AMBIENT TEMPERATURE
15 — 2.0 ——1— T
T4225°C £9V sVgs 15V o
P\\/ﬁ—
13 16 &
s 2ma ENT ~ v“a\é 4
y ~ w
ERR RESPOVS\E 22 < '&/
: ™~ *Use R2 =50 Qwhen the > I
s /’> amplifier is operated with S 3 ey o
Zo9 SLEW RATE /“DT\‘/“ ¢ capacitive loading. o8 ] ‘0%
w L] A I - “og, o
= FOLOSE LGP 2 FREQUENCY CONPENSATION = s ’4ma;$”
07 0.4
05 0
9 10 1 12 13 1 15 -60  -20 20 60 100 140
SUPPLY VOLTAGE- *V ’ TEMPERATURE - °C
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E
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uA709B

HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The #A709B is a high-gain operational amplifier constructed on a single silicon
chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, large input PHYSICAL DIMENSIONS
common mode range, high output swing under load and low power consumption. The device displays ex- (TYPICAL FLAT PACKAGE)
ceptional temperature stability and will operate over a wide range of supply voltages with little degradation (foPwiEw]
of performance. The amplifier is intended for use in DC servo systems, high impedance analog computers, 5
in low-level instrumentation applications and for the generation of special linear and nonlinear transfer 1 1 ; I
functions. For improved speplflcatlons, see uA709A or #A709 data sheet. % 0 %ﬂ — —-—E—E&L
ABSOLUTE MAXIMUM RATINGS | —
Supply Voltage +18V — 050 o
Internal Power Dissipation (Note 1) 250 mW i — ;1
Differential Input Voltage +50V o2t ] | s | a7 | s |
Input Voltage - +10V TYP. MIN +.003 MIN
Output Short-Circuit Duration (TA = 25°C) , 5sec Note: All dimensions in inches
Storage Temperature Range —65°Cto +150°C ORDER PART:';Ov
Operating Temperature Range —55°Cto +125°C usT770931
Lead Temperature (Soldering, 60 second time limit) 300°C
SCHEMATIC DIAGRAM INPUT FREQUENCY CONNECTION DIAGRAM
COMPENSATION
29 ?9 8
oyt
Rs < $Re J R14 <
10kQ € 10kQ 20kQ ¢
1 Q7 NQa Q14 (TOP VIEW)
NC.L;._.——" bNC,
{ st Rz:» . b g‘OPIngENSATIONE 2 = “c'g,pggsusmon
<2540 25kQ ¢ 1/'__ INVERTING INPUT = 3 = I v+
Q3 Q4 NON-INVERTING — 4 7 — ouTPUT
% Qs 1% 3 NPT VoL 5 6 _ UTPUT
R3 R4 R15 COMPENSATION
3kQ 3kQ 30kQ 7
L VA~ OUTPUT
L———k Q15 n
- <09 Note: Pin 5 connected to case.
Rg: Rg:
INVERTING 36k03 10k ¢ _OuTPUT
Q. FREQUENCY
INPUT 3 2 R10 coupgnsmou N - —
NON-INVERTING a 18k02 3 o Planar is a patented Fairchild process.
INPUT 4 | . | :Q K
R12.4 12
a1 —‘KOm 10k
R1y R13 ¢
2.4kQ 750 ¢

ovV-

NOTES:
(1) Rating applies for case temperatures to +125°C; derate linearly at 2.5 mW/°C for ambient temperatures above +60°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS .A709B

ELECTRICAL CHARACTERISTICS (V; = +15V, T, = 25°C unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry < 10kR, £9V Vs < 15V 2.0 7.5 mV
Input Offset Current 100 500 nA
Input Bias Current 0.3 15 LA
Input Resistance 50 250 k2
Output Resistance 150 Q
Large-Signal Voltage Gain R > 2kQ,V = =10V 15,000 45,000 '
Output Voltage Swing R = 10k& +12 +14 v
R > 2k2 +10 +13 \

Input Voltage Range +8.0 +10 v
Common Mode Rejection Ratio Rs < 10k 65 90 dB
Supply Voltage Rejection Ratio Ry < 10 k& 25 200 uv/v
Power Consumption 80 200 mW
Transient Response V,,=20mV,R = 2k,

Risetime , = 5000 pF, R, = 1.5 k%, 0.3 us

, = 200 pF, R, =50 ©

Overshoot C, < 100 pF 10 %
The following specifications apply for 0°C < T, < +470°C:
Input Offset Voltage Ry < 10k2, 29V < Vg < %15V 10 mV
Input Offset Current 750 nA
Input Bias Current 2.0 A
Large-Signal Voltage Gain R > 2k2,V = =10V 12,000
Input Resistance 35 k2
The following specifications apply for —55°C < T, < +125°C:
Input Offset Voltage Re < 10k2, £9V <V, < =15V 125 mV
Input Offset Current 1.2 uA
Input Bias Current 3.0 LA
Large-Signal Voltage Gain R > 2k, V ;= =10V 10,000

OPEN-LOOP VOLTAGE GAIN

" OUTPUT VOLTAGE-V

GUARANTEED ELECTRICAL CHARACTERISTICS

INPUT COMMON MODE

VOLTAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE
15k ) 12
RI N zlm o‘l’cfhslqwcl | lo°cISIAsl m}c - oec;-r‘; m:°c
» L
/// 7 ‘\'\“g = v
o st g WS T 25 g * oL P —
Dl Z L s g L+
P //' % I e g =
Sk E 10 ‘é‘ ]
' w u o w 1B 45 * w12 1B 4 B R R R T T TR
SUPPLY VOLTAGE - #V SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - ¢V
TYPICAL PERFORMANCE CURVES
FREQUENCY
VOLTAGE TRANSFER RESPONSE FOR VARIOUS
N CHARACTERISTIC FREQUENCY o CLOSED-LOOP GAINSr -
SR 7 COMPENSATION T ]
10 Tae0vcl Ly - o CIRCUIT s © Cn"““"ll' . Cp- 30 A
P ol 11 RN
5 z LLSLULRULL
, 3 © Cy - 100§F, Ry = 1.5k2, Cp 30F
8
. g LU ‘
0 g ISR RN N
1 § MR LAMELTL
’ : - LT
/[F 2 *Use Ry = 50 Qwhen the g Cy = 5000 ¢F, R, * 1.5 kR, Cp = 200 F
. 7] ¢, Ry amplifier is operated with
s 4 capacitive loading. » \
C1.0-0.8-0.6-0.4-0.2 0 02 04 0.6 0.8 1.0 W 1k 10k 10k 1M 10M
INPUT VOLTAGE - mV FREQUENCY - Hz
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pA709C
HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The A709C is a high-gain operational amplifier constructed on. a PHYSICAL DIMENSIONS
single silicon chip using the Fairchild Planar epitaxial process. It features low offset, high ,é'.'; Eéf%(-’;;f:uﬁiiﬁ‘e
input impedance, large input common mode range, high output swing under load andlow power a0 |
consumption. The device displays exceptional temperature stability and will operate over a %
wide range of supply voltages with little degradation of performance. The amplifier is in- |———§3§
tended for use in DC servo systems, high impedance analog computers, in low-level instru- o }Lg
mentation applications and for the generation of special linear and nonlinear transfer functions. '5;:"98 r' ﬂ“ I H .040¢MAX‘ -
For full temperature range operation (-55°C to +125°C) see uA709 or uATO9A data sheet. \ LJads ["] u ["] 500 MIN.
ABSOLUTE MAXIMUM RATINGS o

Supply Voltage +18V

Internal Power Dissipation (Note 1) 250 mW

Differential Input Voltage ) +5.0V

Input Voltage . +10V

Output Short-Circuit Duration (T A= 25°C) 5 sec

Storage Temperature Range ) -65°C to +150°C ROrES Drmensroes s oo atst 10 commtee

Operating Temperature Range 0°C to +70°C Q"%sm;;;f;';cg?;;

Lead Temperature (Soldering, 60 sec) 300°C ORDER PART NO.

U5B770939X
SCHEMATIC DIAGRAM CONNECTION DIAGRAM PHYSICAL DIMENSIONS

INPUT FREQUENCY
COMPENSATION,

INPUT FREQUENCY
COMPENSATION
[+ o]

—o vt
R5: Re R14‘ "m"“ () (c) oureur
10K Q 10KQ onm > /
1 Q7 R Q14
, L © (f/ Compensamion
| Ry R2 |
° 25KQ | 25KQ! ' J NOTE. Pin 4 connected to case
3 Q4
Ry (Top View)
% Qe 1K@
R3 R4 R15
3KQ 3KQ 30KQ
l 0 OUTPUT
Ko CONNECTION DIAGRAM
Ve
K09 .
INVERTING Rgs Rog
INPUT Yo 3.6KQS 10KQT OUTPUT N1 14N
N 2 R —O Y A
NON.NVERTING 13,(13 3 COMPENSATION Nef2 13ENe
° Ko KQB INPUT — 5 12 INpUT
! ""KQH FREQ. COMP. FREQ. COMP.
Ri12
QHFA——K% 10k it s
NON-INVERTING NOTES: All dimensions in inches
Rl 13 < INPUT 5 To = ouTeuT I o
24KQ S 7505 . oo Leads are intended for insertion in hole rows, .300 centers
ov- -
V-6 9 = FReQ. comp. ORDER PART NO.
e obane UBE7709393

NOTE 1: Rating applies for ambient temperatures to +70°C,

EATEeTE

SEMICONDUCTOR
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA709C

ELECTRICAL CHARACTERISTICS (VS = 15V, T, = 25°C unless otherwise specified)

A

Parameter Conditions Min. Typ. Max. Units
Input Offset Voltage Rs <10k, +9V SVS <15V 2.0 7.5 mV
Input Offset Current 100 500 nA
Input Bias Current 0.3 1.5 LA
Input Resistance 50 250 kQ
Output Resistance 150 Q
Large-Signal Voltage Gain RL >2kQ, Vout = 10V 15,000 45,000
Output Voltage Swing RL > 10kQ +12 +14 v

RL > 2kQ +10 +13 \

Input Voltage Range +8.0 +10 v
Common Mode Rejection Ratio RS <10k 65 90 dB
Supply Voltage Rejection Ratio Rg < 10kQ 25 200 wv/v
Power Consumption 80 200 mw
Transient Response Vin = 20 mV, RL =2 kQ,

Risetime C1 = 5000 pF, R1 = 1.5 kQ, 0.3 us

02 = 200 pF, R2 =50 Q

Overshoot CL <100 pF 10 %
The following specifications apply for 0°C < T A <+170°C
Input Offset Voltage Rs < 10kQ,:9V <:15V 10 mV
Input Offset Current 750 nA
Input Bias Current 2.0 LA
Large-Signal Voltage Gain R, > 2kQ,Vout= +10V 12,000
Input Resistance 35 kQ

OPEN-LOOP VOLTAGE GAIN

OUTPUT VOLTAGE-V

GUARANTEED ELECTRICAL CHARACTERISTICS

VOLTAGE GAIN

sk T T

|
R, 2 2kQ C°CET,S470°C

10k

\=

W]

5k

9 10 1 12
SUPPLY VOLTAGE

B 14 15
-tV

VOLTAGE TRANSFER
CHARACTERISTIC

—
Vg= 15V

17
H

15
[ R, =10k ;
10 -
Tar0°c L1, e
Tp=+25°C |
A
’ 4

. 7/

l"

/)
/]

s/

=15
-1.0-0.8 -0.6 -0.4 -0.2 0

INPUT VOLTAGE -

0.2 0.4 0.6 0.8 1.0
mv

OUTPUT VOLTAGE SWING

VT T T

| oc=1E w0°c

]
> RO I
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W Q.

g s
=
2 p= i
§ 5 P
5 1
o
3
g 10
2
£
5 5
o

0

0 1 12 13 14 15
SUPPLY VOLTAGE - tV

FREQUENCY
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CIRCUIT

C,

*Use Ry = 50 Qwhen the
Ry amplifier is operated with
capacitive loading.

INPUT COMMON MODE
VOLTAGE RANGE

°CS TS +10°C

W “\NNM [

COMMON MODE VOLTAGE RANGE - 1V

TYPICAL PERFORMANCE CURVES

10 1 12 3 14
SUPPLY VOLTAGE - #V

FREQUENCY
RESPONSE FOR VARIOUS
CLOSED-LOOP GAINS
T ]
¢~ 100F, R, =0, Cp=30F e
s & N
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nA710

HIGH-SPEED DIFFERENTIAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

IMPROVED SPECIFICATIONS

2 mV MAXIMUM OFFSET VOLTAGE

3 1A MAXIMUM OFFSET CURRENT

1250 MINIMUM VOLTAGE GAIN

10 V/°C MAXIMUM OFFSET VOLTAGE DRIFT

GENERAL DESCRIPTION — The »A710 is a differential voltage comparator intended for applications requir-
ing high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild Planar*
epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height discriminator, a volt-
age comparator in high-speed A-D converters, a memory sense amplifier or a high-noise immunity line receiver. The
output of the comparator is compatible with all integrated logic forms.

ABSOLUTE MAXIMUM RATINGS
Positive Supply Voltage
Negative Supply Voltage
Peak Output Current
Differential Input Voltage
Input Voltage
Internal Power Dissipation

T0-99 [Note 11

Flat Package [Note 21
Operating Temperature Range
Storage Temperature Range

+140V
-7.0V
10mA
+50V
+7.0V

300 mW

200 mwW
—55°C to +125°C
—65°C to +150°C

Plane T r /

PHYSICAL DIMENSIONS

in accordance with
JEDEC(T0-99) outline

370
.335

2335
.305

040 J f

MAX. .185
* 165

Seating J )
.040 MAX.

3L?§§ [II]H [m 500 MIN.

NOTES: Dimensions as per latest J-10 committee
All dimensions in inches
Leads are gold-plated Kovar
Package weight Is 1.22 gfams

ORDER PART NO.

Lead Temperature (Soldering, 60 sec.) 300°C USB771031X
TO-99 CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(TOP VIEW) PHYSICAL DIMENSIONS
Vi (TYPICAL FLAT PACKAGE)
(TOP VIEW)
) outPUT v+
SRy gPs
T28k2  {3.9kq
NON INVETJ&? ® sQ)N.C. Rg I—~.u75~—r———‘zso MAX.—»T-—JWS-—I
11ke |96 )
INVERTING % ;'L A 4 |
Q
INPUT —KQ7 0 T

R1 g Ry —rt: F——— 260

V- 500e2 5002 2 e—— F——

Note: Pin 4 connected to case. |< I
Q3 1 Q4 — —
FLAT PACKAGE CONNECTION DIAGRAM NON-INVERTING ) .
K 2
(TOP VIEW) 2 2. ¢ 62V
INVERTING INPUT I ; ! | e oUTRUT
N 1@ 10 F=anc. GROUND +
NON lNVE':J;ﬁg —n.C. T
INVERTING — = v+ )
N.c.— [—IN.C.
e L oureur ORDER PART NO.
y U3H771031X

Notes on page 2

* Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA710

ELECTRICAL CHARACTERIST_ICS (Ta = +25°C, V* = 12.0V,V- = —6.0V unless otherwise specified)

PARAMETER CONDITIONS
(see definitions) (Note 4) MIN. TYP. MAX. UNITS
Input Offset Voltage Rs < 200Q 0.6 2.0 mV
Input Offset Current 0.75 3.0 A
Input Bias Current 13 20 uA
Voltage Gain 1250 1700
Output Resistance 200 Q
Output Sink Current AVio > 5mV, Vour = 0 2.0 2.5 mA
Response Time [Note 31 40 ns
The following specifications apply for —55°C < Ta < + 125°C:

Input Offset Voltage Rs < 2009 3.0 mV
A'verage Temperature Coefficient of Input Rs = 500, Ta = 25°C to Ta = +125°C 35 10 uV/°C

Offset Voltage Rs = 509, Ta = 25°C to Ta = —55°C 2.7 10 uV/°C
Input Offset Current Ta = +125°C 0.25 3.0 A

Ta = —55°C 1.8 7.0 uh

Average Temperature Coefficient of Input Ta = 25°Cto Ta = +125°C 5.0 25 nA/°C

Offset Current Ta = 25°CtoTa = —55°C 15 75 nA/°C
Input Bias Current Ta = —55°C 27 45 uA
Input Voltage Range V- = 7.0V +5.0 v
Common Mode Rejection Ratio Rs < 200Q 80 100 dB
Differential Input Voltage Range +5.0 v
Voltage Gain 1000
Positive Output Level AVin > 5mV, 0 < Lo < 5.0mA 25 3.2 4.0 v
Negative Output Level AV, > 5mV -1.0 -05 0 v
Output Sink Current Ta = +125°C,AVie > 5mV, Vour =0 05 1.7 mA

Ta= —55°C, AVi, > 5mV, Vou = 0 1.0 23 mA

Positive Supply Current Vour <0 5.2 9.0 mA
Negative Supply Current 4.6 7.0 mA
Power Consumption 90 150 mW

NOTES:

(1) Rating applies for case temperatures to 4125°C; derate linearly at 5.6 mW/°C for ambient temperatures above --105°C.

(2) Derate linearly at 4.4 mW/°C for case temperatures above 4-115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C.

(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive.

(4) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.8V at —55°C, 1.4V at +25°C and 1.0V at 4125°C.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA710

OUTPUT VOLTAGE - V

INPUT BIAS CURRENT - pA

POWER CONSUMPTION - mW

OUTPUT VOLTAGE - V

INPUT VOLTAGE - mV

VOLTAGE TRANSFER

CHARACTERISTIC
40—
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V- 6.0V o
3.0 g e s
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA710

DEFINITIONS

LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state.

INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be
defined for the case where two equal resistances are inserted in series with the input leads. '

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the Ibgic threshold voltage.

INPUT BIAS CURRENT — The averége of the two input currents, !

INPUT VOLTAGE RANGE — The range of voltége on the input terminals for which the comparator will operate within specifications.

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in inpl;t offset voltage over this range.
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured.

VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the
vicinity of the logic threshold voltage.

RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in-
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive.

POSITIVE OUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a minimum specified amount.
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum specified amount.
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator.

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage.

POWER CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal level, but is specified as a maximum for
the entire range of input-signal conditions. '

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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nA710B

HIGH-SPEED DIFFERENTIAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

5 mV MAXIMUM OFFSET VOLTAGE

5 #A MAXIMUM OFFSET CURRENT

1000 MINIMUM VOLTAGE GAIN

20 uV/°C MAXIMUM OFFSET VOLTAGE DRIFT

GENERAL DESCRIPTION — The 1A710B is a differential voltage comparator intended for applications re-
quiring high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild
Planar* epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height dis-
criminator, a voltage comparator in high-speed A-D converters, a memory sense amplifier or a high-noise
immunity line receiver. The output of the comparator_is compatible with all integrated logic forms.

For improved specifications, see ©A710 data sheet.

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage +14.0V
Negative Supply Voltage -7.0V
Peak Output Current . 10 mA
Differential Input Voltage +50V
Input Voltage +7.0V
Internal Power Dissipation (Note 1) 200 mW
Operating Temperature Range —55°C to +125°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 sec.) 300°C

SCHEMATIC DIAGRAM

v+

SRy :‘S
{f2.8k2 Y39k0

l >

3
-—-k Q3 1

NON-INVERTING
INPUT

L Q:
=TI
INVERTING INPUT |

GROUND

Notes on page 2
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PHYSICAL DIMENSIONS
(TYPICAL FLAT PACKAGE)
(TOP VIEW)

'o.msA—'-—-,zso mx.—-rn-.msa'
—Tl —
'z,so—r:_: — 11
" ——0

—] —

4
T

ORDER PART NO.
‘U3H7710313

CONNECTION DIAGRAM

enoe=—} 1 ® 10 E=one.
NON
INVERTING
INPUT - N.C.
INVERTING
INPUT v+
N.C.= b=
V- -3 ouUTPUT

(TOP VIEW)

*Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA710B

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12.0V, V- = —6.0V unless otherwise specified)

PARAMETER CONDITIONS
(see definitions) ’ (Note3) MIN. TYP. MAX. UNITS

Input Offset Voltage Rg < 2009 1.6 5.0 mV
Input Offset Current 1.8 5.0 tA
input Bias Current 16 25 LA
Voltage Gain 1000 1500

Output Resistance 200 Q
Output Sink Current AV, >5mV,V ;=0 1.6 2.5 mA
Response Time (Note 2) 40 ns

The following specifications apply for 0°C < T, < +70°C:

Input Offset Voltage Ry < 2002 6.5 mv

Average Temperature Coefficient of Input Ry=50Q,T, =0°CtoT, = +70°C 5.0 20 uv/°C
Offset Voltage

Input Offset Current 7.5 #A

Average Temperature Coefficient of Input To=25°CtoT, = +70°C 15 50 nA/°C
Offset Current To=25°CtoT, =0°C 24 100 nA/°C

Input Bias Current T,=0°C 25 40 uA

Voltage Gain 800

Output Sink Current AV, =>5mV,V, ;=0 0.5 mA

The following specifications apply for —55°C < T, < +125°C:

Input Offset Voltage R < 200 2 75 mV
Input Offset Current T, = +125°C 0.9 5.0 LA
T, = —55°C 3.8 15 A
Input Bias Current T, = —55°C 34 80 uA
Input Voltage Range V- =-7.0V +5.0 v .
Common Mode Rejection Ratio Rg < 20092 70 98 dB
Differential Input Voltage Range +5.0 v
Voltage Gain 500
Positive Output Level AV, >5mV,0< 1, <50mA 2.5 3.2 4.0 v
Negative Output Level AV, > 5mV —-1.0 —0.5 0 v
Positive Supply Current Vo <0 5.2 9.0 mA
Negative Supply Current 4.6 7.0 mA
Power Consumption 90 150 mW

NOTES:

(1) Derate linearly at 4.4 mW/°C for case temperatures above + 115°C; derate linearly at 3.3 mW/°C {or ambient tei. vwatures above <4 100°C.

(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. .
(3) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voitage of 1.8Y at ~55°C, 1.5V at 0°C, 1.4V at +25°C, 1.2V at +70°C,

and 1.0V at +125°C.



FAIRCHILD LINEAR INTEGRATED CIRCUITS wA710B
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INPUT BIAS CURRENT - pA
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA710B

DEFINITIONS

LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state.

INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be
defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the logic threshold voltage.

INPUT BIAS CURRENT — The average of the two input currents.

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications.

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured.

VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the
vicinity of the logic threshold voltage.

RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in-
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive.

POSITIVE QUTPUT LEVEL — The DC output \)oltage in the positive direction with the input voltage equal to or greater than a minimum specified amount.
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum speciﬁe& amount.
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator.

PEAK OUTPUT CURRENT -— The maximum current that may flow into the output load without causing damage to the comparator.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage.

POWER CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal level, but is specified as a maximum for
the entire range of input-signal conditions.

FAIRCHILD

L
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IMPROVED SPECIFICATIONS

5mV MAXIMUM OFFSET VOLTAGE

S5uA MAXIMUM OFFSET CURRENT

1000 MINIMUM VOLTAGE GAIN

20,V/°C MAXIMUM OFFSET VOLTAGE DRIFT

nA710C

HIGH-SPEED DIFFERENTIAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION—The »A710C is a differential voltage comparator intended for applications requir-

ing high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild Planar

*

epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height discriminator, a volt-
age comparator in high-speed A-D converters, a memory sense amplifier or a high-noise immunity line receiver. The
output of the comparator is compatible with all integrated logic forms.

For full temperature range operation (—55°C to +125°C) see xA710 data sheet.

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage

Negative Supply Voltage

Peak Output Current

Differential Input Voltage

Input Voltage

Internal Power Dissipation {Note 1]
T0-99
Flat Package

Operating Temperature Range

Storage Temperature Range

+140V
-7.0V
10 mA
+50V
+70V

300 mW

200 mW

0°C to +70°C
—65°C to +150°C

4

PHYSICAL DIMENSIONS
in accordance with
JEDEC(TO-99) outline

.370
.335

335

305
.040
MAX.

Seating

Plane 1

NOTES: Dimensions as per latest J-10 committee
All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.22 grams

Lead Temperature (Soldering, 60 sec.) 300°C
ORDER PART NO.U5B771039X
T0-99 CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(TOP VIEW) PHYSICAL DIMENSIONS
(TYPICAL FLAT PACKAGE)
(TOP VIEW)
v+
SR
r—,1375-.1‘—v260 MAX.—-1-,1075‘1
R3 —] R
[T brved 4 —
d (N '?-;it: ——— 260
R1¢ R < [—— ——
500a 2 50002 — —

Note: Pin 4 connected to case.

FLAT PACKAGE CONNECTION DIAGRAM INPUT o
P O— Q. 2
(TOP VIEW) A Kee 62y
INVERTING INPUT | 6.2v ouTRUT
GND =] e GROUND - '\Qi
6
NON INVE?J'I’Z$= L—nC 2 1.7kQ
'"Vsmgnﬁ: =1 . ] Q10
N.Cc.—] —n.C 10800 68(; >
L ov
V-] ——3 OUTPUT

NON-INVERTING

4
E—_ 050
5

ORDER PART NO.
U3H771039X

Notes on page 2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA710C

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12.0V, V- = —6.0V unless otherwise specified)

PARAMETER CONDITIONS
{see definitions) (Note 3) MIN. TYP. MAX. UNITS
Input Offset Voltage Rs < 2009 1.6 5.0 mV
Input Offset Current 1.8 5.0 uh
Input Bias Current 16 25 uh
Voltage Gain 1000 1500
Output Resistance 200 Q
Output Sink Current AVin > 5mV, Vour =0 1.6 25 mA
Response Time [Note 2] 40 ns
The following specifications apply for 0°C < Ta < +70°C:

Input Offset Voltage Rs < 2009 6.5 mV
Average Temperature Coefficient of Input Rs = 5002, Ta = 0°Cto Ta = +70°C 5.0 20 uV/°C

Offset Voltage
Input Offset Current . 7.5 uh
Average Temperature Coefficient of Input Ta =25°CtoTa = +70°C 15 50 nA/°C

Offset Current A= 25°CtoTa = 0°C 24 100 nA/°C
Input Bias Current Ta=0°C - 25 40 uh
Input Voltage Range V- = -7.0v +5.0 v
Common Mode Rejection Ratio Rs < 2009 70 98 dB
Differential Input Voltage Range +5.0 \
Voltage Gain 800
Positive Output Level AVio >5mV,0 < Lo < 5.0mA 25 3.2 4.0 v
Negative Output Level AVin > 5mV -1.0 —05 0 v
Qutput Sink Current AVie >5mV,Vour =0 0.5 mA
Positive Supply Current Vour <0 5.2 9.0 mA
Negative Supply Current 46 7.0 mA
Power Consumption 90 150 mW
NOTES:

(1) Ratings apply for ambient temperatures to ++70°C.
(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive.

(3) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.5V at 0°C, 1.4V at +4-25°C and 1.2V at +70°C.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA710C

OUTPUT VOLTAGE - V

INPUT BIAS CURRENT - pA

POWER CONSUMPTION - mW

OUTPUT VOLTAGE - V

INPUT VOLTAGE - mV

VOLTAGE TRANSFER
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FAIRCHILD LINEAR INTEGRATED CIRCUITS wA710C

DEFINITIONS

LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state.

INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be
defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the logic threshold voltage.

INPUT BIAS CURRENT — The average of the two input currents.

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications.

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured.

VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the
vicinity of the logic threshold voltage.

RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in-
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive.

POSITIVE QUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a minimum specified amount.
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum specified amount.
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator.

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage.

POWER ‘CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal level, but is specified as a maximum for
the entire range of input-signal conditions.

o e L e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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GENERAL DESCRIPTION -
primarily for core-memory sense amplifier applications.

The pAT7T11 is a dual, differential voltage comparator intended

uA711
DUAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

The device features high accuracy, PHYSICAL DIMENSIONS

(In accordance with JEDEC TO—100)

fast response times, large input voltage range, low power consumption and compatibility with
practically all integrated logic forms., When used as a sense amplifier, the threshold voltage
can be adjusted over a wide range, almost independent of the integrated circuit characteristics.
Independent strobing of each comparator channel is provided, and pulse stretching on the out-

.370

.335
.305

.335

.040
MAX.
i

I
185
165

i

put is easily accomplished. Other applications of the dual comparator include a window dis- T
criminator in pulse height detectors and a double-ended limit detector for automatic Go/No-go 10 LEADS " JHH}{HJM 040
test equipment. The pA 711, which is similar to the pA710 differential comparator, is con- 016 DIA- [ﬂ]n[][mm] 500 MIN.
structed on a 40-mil square silicon chip using the Fairchild Planar’epitaxial process. 230 TP

—.115 TP -

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage +14.0V

Negative Supply Voltage -7.0V

Peak Output Current 50 mA \ v.
Differential Input Voltage +5.0V /@
Input Voltage 7.0V Aoui\L—ms
Strobe Voltage 0to+6.0V 028 029
Internal Power Dissipation (Note 1) 300 mW TS e e gordprated kowar

Operating Temperature Range

Package weight is 1.32 grams

-55°C to +125°C ORDER PART NO.

Storage Temperature Range -65°C to +150°C US5F771131X
Lead Temperature (Soldering, 60 sec.) 300°C
| STROBE 1
SCHEMATIC DIAGRAM T T STROBE 2 . TO-5 CONNECTION
[ oV DIAGRAM
3 Rag Rs ¢ R14 3 (TOP VIEW)
1 43kQ 4.3kQ 43kQ3
Qs Q18
33 R12 () OUTPUT
9100 910 O
R13 sTROBE 1 () STROBE 2
9100 L Re Ri1 910 Q
YW KQ 4/ INVERTING INVERTING
INVERTING | Q3 Qs | 100¢ 1000 | o & INVERTING INPUT INPUT
INPUT ; INPUT » .
Ql NON-INVERTING ) NON-INVERTING
INP! INPUT 5
o— Q2 Q14 I —o
NON'leERTING NoN-lNVERT'NG Note: Pin 5 connected to case
INPUT 3 INPUT 2
(1 Q12
Q10
Rg Rio
1200 Rg 120Q
240 Q
-oVv-

Notes on page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

* Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA711

ELECTRICAL CHARACTERISTICS (TA = 25°C, vt=12.0 V, V_ = -6.0 V unless otherwise specified)

Parameter (see definitions) Conditions Min. Typ. Max, Units
Input Offset Voltage Vout = * 14V, RS <2004, VCM =0 1.0 3.5 mV
Vout = +1.4V, RS <2009 1.0 5.0 mV
Input Offset Current vout = +14V 0.5 10.0 LA
Input Bias Current 25 75 LA
Voltage Gain 750 1500
Response Time (Note 2) 40 ns
Strobe Release Time 12 ns
Input Voltage Range V. = 7.0V £5.0 v
Differential Input Voltage Range +5.0 A%
Output Resistance 200 Q
Positive Output Level Vin >10 mV 4.5 5.0 v
Loaded Positive Output Level Vinp>10 mV, Ip=5mA 25 3.5 A2
Negative Output Level Vip > 10 mV -1.0 -0.5 0 v
Strobed Output Level Vstrobe <03V -1.0 0 v
Output Sink Current Vip2l0mv, V.. >0 0.5 0.8 mA
Strobe Current Vstrobe =100 mV 1.2 2.5 mA
Positive Supply Current Vout <0 8.6 mA
Negative Supply Current 3.9 mA
Power Consumption 130 200 mW
The following specifications apply for -55°C < T A <+125°C:
Input Offset Voltage (Note 3) RS <2009, VCM =0 4.5 mV
RS <2009 6.0 mV
Input Offset Current (Note 3) 20 LA
Input Bias Current 150 HA
Temperature Coefficient of Input Offset
Voltage 5.0 pv/°c

Voltage Gain

500

NOTES:

(1) Rating applies'for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above 105°C.
(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive.
(3) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8V at -55°C, 1.4V at +25°C and 1.0V at +125°C.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA711
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA711

DEFINITIONS

LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at whichthe loading logic circuitry changes
its digital state.

INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input
offset voltage may also be deﬁnéd for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT* - Thedifference inthe currents into thetwo input terminals with the output at the logic threshold voltage.
INPUT BIAS CURRENT* - The average of the two input currents.
INPUT VOLTAGE RANGE* - Therange of voltage on the input terminals for which the comparator will operate within specifications,

DIFFERENTIAL INPUT VOLTAGE RANGE* - The range of voltage between the input terminals for which operation within specifications

is assured.

VOLTAGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with
the DC output level in the vicinity of the logic threshold voltage.

RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in
excess of that required to bring the output from saturation to the logic threshold voltage, This excess is referred to asthe voltage

overdrive.

STROBE RELEASE TIME* - The time required for the output to rise to the logic threshold voltage after the strobe terminal has

been driven from the zero to the one logic level. Appropriate input conditions are assumed.

POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a

minimum specified amount.

NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a

minimum specified amount.

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator.

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator,
OUTPUT RESISTANCE* - The resistance seenlooking into the output terminal withthe DC output level at the logic threshold voltage.

STROBED OUTPUT LEVEL* - The DC output voltage, independent of input iroltage, withthe voltage on the strobe terminal equal to

or less than a minimum specified amount,
STROBE CURRENT - The maximum current drawn by the strobe terminal when it is at the zero logic level.

POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is

specified as a maximum for the entire range of input-signal conditions.

*These definitions apply for either side with the other disabled with the strobe.

EAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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nA711C

DUAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The pAT11C is a dual, differéntial voltage comparator intended
primarily for core-memory sense amplifier applications. The device features high accuracy,
fast response times, large input voltage range, low power consumption and compatibility with
practically all integrated logic forms. When used as a sense amplifier, the threshold voltage
can be adjusted over a wide range, almost independent of the integrated circuit characteristics.
Independent strobing of each comparator channel is provided, and pulse stretching on the out-
put is easily accomplished. Other applications of the dual comparator include a window dis-
criminator in pulse height detectors and a double-ended limit detector for automatic Go/No-go
test equipment. The pA711C, which is similar tothe pA 710C differential comparator, is con-

structed on a 40-mil square silicon chip using the Fairchild Planar epitaxial process.

For full temperature range operation (-55°C to +125°C) see A 711 data sheet.
ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage +14.0V
Negative Supply Voltage -7.0V
Peak Output Current 50 mA
Differential Input Voltage +5.0V
Input Voltage +7.0V
Strobe Voltage 0to+6.0V
Internal Power Dissipation (Note 1) 300 mW

Operating Temperature Range

Storage Temperature Range

PHYSICAL DIMENSIONS
In accordance with JEDEC (TO-100) outline

. 370

335 335

305

040 1L5

MAX. ‘165
-l L
f

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.02 grams

ORDER PART NO.
U5F771139X

0°C to +70°C
-65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

SCHEMATIC DIAGRAM
STROBE 1 STROBE 2

T . T ' ovt
D3 |6.2v D4 | 6.2V
Rq Rs g 3% 4 sRis R14 ¢
3

VWA—

AAA

T0-100 CONNECTION
DIAGRAM
(TOP VIEW)

INVERTING INVERTING
INPUT | INPUT 2
NON-INVERTING () [ J NON-INVERTING

INPUT | (INPUT 5

Note Pin 5 connected to case

T 43k0 4.3k0 3 g Ta3ke 4.3k 03
Qg Qi3
Ra R12
9100 910
R1 R13
9100 _|\‘ Re RiL J/r 910 0
100Q 100 @ INVERTING
INVERTING | Q3 Q Q
INPUT § 5 16 INPUT 5
Q1
[ So— Q2 ’ ’ Qs ]
NON-INVERTING : NON-INVERTING
INPUT | ! INPUT 5
o1 12
Q10
Rg ' R10
120 @ Rg 1200
u 240 Q
ov-

Notes on page 2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA711C

ELECTRICAL CHARACTERISTICS (TA = 25°C, vt=12.0 V, V™ = -6.0 V unless otherwise specified)

Parameter Conditions Min. Typ. Max Units
Input Offset Voltage Vour = +1.4V, Rs <2008, VCM =0 1.0 5.0 mV
\ =+1.4V, R, <2008 1.0 7.5 mV
out S -
Input Offset Current out = +1.4V 0.5 15 LA
Input Bias Current 25 100 LA
Voltage Gain 700 1500
Response Time (Note 2) 40 ns
Strobe Release Time 12 ns
Input Voltage Range V =-170V +5.0 \'
Differential Input Voltage Range +5.0 v
Output Resistance 200 Q
Positive Output Level Vip > 10 mV 4.5 5.0 \
Loaded Positive Output Level Vin 210 mV, IO =5 mA 2.5 3.5 v
Negative Output Level Vip 210 mV -1.0 -0.5 \'2
Strobed Output Level Vstrobe <03V -1.0 \%
Output Sink Current Vip 210mV, V.. >0 0.5 0.8 mA
Strobe Current Vstrobe =100 mV 1.2 2.5 mA
Positive Supply Current Vout <0 8.6 mA
Negative Supply Current 3.9 mA
Power Consumption 130 230 mW
The following specifications apply for 0°C STA <+70°C:
Input Offset Voltage (Note 3) RS <200 @, VCM =0 6.0 mV
RS <200 Q 10 mV
Input Offset Current (Note 3) 25 LA
Input Bias Current 150 LA
Temperature Coefficient of Input Offset Voltage 5.0 wv/°c
Voltage Gain 500
NOTES:
(1) Rating applies for ambient temperatures to +70°C.
(2) The response time specified is for a 100-mV input step with 5-mV overdrive.
(3) The input offset voltage is specified for a logic threshold voltage of 1.5V at 0°C, 1.4V at +25°C and 1.2V at +70°C.
TYPICAL ELECTRICAL CHARACTERISTICS
VOLTAGE TRANSFER RESPONSE TIME FOR OUTPUT PULSE STRETCHING
CHARACTERISTIC VARIOUS INPUT OVERDRIVES WITH CAPACITIVE LOADING
5.0 o — 5.0 AR
v ,'= 412€V > 4.0 6.0 Yout z- - -Z;IV B
w0 V= -6.0V T - | Tp=25°C
g 8 2mv i/ Ls.omv| A —
§ SRR [ 1 JAFeomy a0
_ 0 i 5 1.0 P > P
) 5 0 é
£ 20 : T Vb g [// Il —
§ A . 1,25 g ‘P\J NG, QIOA@_
2 10 : I /i NS
© g 10 6
0 g %
5 0 2.0
1.0‘5‘0 -3.0 -1.0 Lo 3.0 5.0 = 0 20 L] 60 80 100 120 0 100 200 300 400 500
INPUT VOLTAGE - mV TIME - ns TIME - ns




pA716
FIXED-GAIN, LOW DISTORTION AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTIGN—The 1A716 is a fixed-gain, medium power amplifier intended for use as a telephone

system channel amplifier, headset amplifier or a general-purpose audio -preamplifier. It provides medium PHYs'csAivlv;illa)r"t‘oENSIONs
output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed voltage gains JEDECUO.::;OUM )
of 10, 20, 100, and 200 are available by selecting external taps. 33
!__.335__
.305
040 i
MAX. .185
w1 165
Seating
ABSOLUTE MAXIMUM RATINGS Plane | TU r
Supply Voltage . 27V 8L [“] ” “[l 500 MIN.
eads
Internal Power Dissipation (Note 1) 400 mW s 1
Input Voltage =5V
Peak Output Current (T, = 25°C) 100 mA
Storage Temperature Range -~ 65°Cto 4 150°C
Operating Temperature Range _ — 55°Cto + 125°C
Lead Temperature (soldering, 60 seconds) : 300°C
NOTES: Dimensions as per latest J-10 committee
All dimensions in inches
Leads are goid-plated Kovar
ORDER PART NO. U5K7716312
SCHEMATIC DIAGRAM CONNECTION DIAGRAM

v+
3 S b R,
R13ske Rg3 5.1k 4 1 .
6.2k 2 .

3 Q3 GAIN TAPS
9 62v 6.2v R 8
COMPENSATION S 12
L N 31 |
o [] 1 7
o, 0, o
2 q]\‘ Ry3 outPuT
4
INPUT 100
e, 0 INPUT 2 6 v+
1 Q4
R,
5 2 1.5k 'q% s
FREQUENCY 3 5 OUTPUT
COMPENSATION
R2$ ska Ry$2.7k0 '5:" $  Fisgssane >::|. I L) .
. .SkQ
16 1.5ke :‘, GND
v GND
Rig 37730 SRy, Ris (TOP VIEW)
: : 3650 6.58k
N 1, NOTE: Pin 4 internally connected to case.
GAIN TAPS

NOTE 1: Rating applies for case temperatures to 4125°C; derate linearly at 8.4 mW/°C for ambient temperature above --110°C.

EFAIRCHILD
SEMICONDUCTOR
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA716

ELECTRICAL CHARACTERISTICS ( — 55°C < T, < +125°C, V+ = 21 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS -
Quiescent Power Consumption T, =25°C 286 298 mwW
T, =125°C 244 256 mwW
Total Harmonic Distortion f=1kHz, A, = 10, P; = 50 mW, R_= 1509 0.01 0.05 %
f =1kHz, Ay = 100, P5 = 50 mW, R, = 1502 0.10 050 %
Input Noise Voltage Rg = 600, T, = 25°C, B, = 16 Hz to 150 kHz 8.0 Vs
Output Voltage Swing R = 1509 10 12 Vp-p
R > 5k 15 17 Vp-p
Input Resistance 9.0 11 k2
Output Resistance 1.0 Q
Voltage Gain .
10x See Table 1 9.0 10 11
20x See Table 1 18 -2 22
100x See Table 1 95 105 115
200x See Table 1 185 205 225
Bandwidth T, =25°C 20 MHz
Temperature Stability of Voltage Gain Tos = 25°C
10x +0.50 dB
20x +0.50 dB
100x +0.50 dB
200x +0.65 dB

g

|
50 .'J «2007T7

TYPICAL PERFORMANCE CURVES

VOLTAGE GAIN
AS A FUNCTION OF FREQUENCY

T

vz
I—TA - 'C -+

-

N

N

0.5V [division

VOLTAGE GAIN - ¢B
8
5
£
T

10 -
-
-

W oW o
FREQUE|

100 108 00 b
NCY - Hz

TRANSIENT RESPONSE

T

) w10 | B
/ \
\
R

[ \

/ L
0 0.2 0.4 0.6 0.8 1.0
TIME - s
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A716

-%

VOLTAGE GAIN CHANGE

VOLTAGE GAIN CHANGE - %

TOTAL POWER CONSUMPTION
AND INTERNAL DEVICE DISSIPATION
AS A FUNCTION OF OUTPUT POWER

500

vreav
Ty 5°C
R, * 6009
0 = 1.0k
TOTAL POWER CONSUMPTION
1
z% ==
& INTERNAL DISSI PATION
S
100
0
0 20 50 W0 2 50 100
OUTPUT POWER - mW
VOLTAGE GAIN AS A
FUNCTION OF SUPPLY VOLTAGE
1.0 —
Ty 55°C
0.8
0.6
0.4
I~ e
0.2 ]
° - A2 ||
\\
.2 -1
,0 ‘ Av* m
1.6 P2
0.8
1.0
18 2 2 2

SUPPLY VOLTAGE - V

VOLTAGE GAIN AS A
FUNCTION OF AMBIENT TEMPERATURE

2.0 T
16 yerav
12
0.8
0.4
0 v - 10, 20
04 NG Ave0_
A
0.8 o zun\\
-1.2 \s
1.6
e 2 ) 0 100 w0
TEMPERATURE - °C

TYPICAL PERFORMANCE CURVES

TOTAL HERMONIC DISTORTION - %

VOLTAGE SWING - Vpp

TOTAL HARMONIC DISTORTION
AS A FUNCTION OF OUTPUT POWER

1.0 T
ve2v
Tp*5°C
0.8 £ = 1kHz
R, = 1502
; 2
0.4 /
/Ml-l
0.2
¥
/ }_@!(.THD wizu. 10
) 0 10 200 500 1000
OUTPUT POWER - mW
VOLTAGE SWING AS A
FUNCTION OF SUPPLY VOLTAGE
2 LA
| Tpe5°C
1= 1z >
18 >
g o ]
16 — . [
-
W
1
u
/,
12
h 2 2 %
SUPPLY VOLTAGE - V

POWER OUTPUT AS A FUNCTION
OF FREQUENCY
59 AND 19 TOTAL HARMONIC DISTORTION
50

il
_Rl.g’?ﬁ M.ml—.
o lazZe | L] [Maﬁ—‘ :
. f 4
HENEERS) A= 10
S ET
5 Aul-zo
-3
§ 100 v
1
A 100
0 ml-ml"—
, l

QUIESCENT POWER CONSUMPTION
AS A FUNCTION OF SUPPLY VOLTAGE

500
z
)
&
% 300 .55°C
S - _’__!A--- B
g " [Ty - 1% —
§ mb
3

100

18 2 2 %

SUPPLY VOLTAGE -V

CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS

l FREQUENCY
COMPENSATION

TABLE 1

Voltage Gain C, C, R, Decouple Pins:

10 68 pF 39pF 75Q 1
20 50pF 27pF 75Q

100 None 3 pF None 1,7
200 None 3 pF  None 7,8
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A716

DEFINITION OF TERMS

Quiescent Power Consumption — The DC power required to operate the amplifier with no signal applied at the input and the load current equal to zero.

Total Harmonic Distortion — The ratio of the sum of the amplitudes of all signals harmonically related to the fundamental, and the amplitude of the funda-
mental signal.

Input Noise letage——The noise voltage at the output of the amplifier, divided by the amplifier voltage gain.

Output Voltage Swing — The maximum output voltage that may be obtained at the output of the amplifier before saturation occurs.
Input Resistance — The small-signal resistance seen looking into the input terminal of the amplifier.

Voltage Gain — The ratio of the small-signal output voltage to the input voltage of the amplifier.

Temperature Stability of Voltage Gain — The maximum variation of the voltage gain over the specified temperature range.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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pA716C
FIXED-GAIN, LOW DISTORTION AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA716C is a fixed-gain, medium power amplifier intended for use as a

telephone system channel amplifier, headset amplifier or general purpose audio amplifier. It provides PHYSICAL D|MFNS'°NS
medium output current capability, low distortion, excellent gain stability, and W|de bandwidth. Fixed voltage Jégééf%‘-’gs"f oatine
gains of 10, 20, 100 and 200 are available by selecting external taps. 30—
335 |
.305
040 f
MAX. isg
ABSOLUTE MAXIMUM RATINGS: ' . seating - '
Plane T Alll 040 MAX. }
Supply Voltage 27V
Internal Power Dissipation 600 mW
Input Voltage +5V
Peak Output Current (T, =25°C) 100 mA
Storage Temperature Range —65°Cto +150°C
Operating Temperature Range 0°Cto +70°C
Lead Temperature (Soldering, 60 seconds) 300°C

NOTES: Dimensions as per latest J-10 committee
Alf dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.22 grams

ORDER PART NO.U5B771639X

SCHEMATIC DIAGRAM CONNECTION DIAGRAM

0
v+
3 A
F12ske ReSs5.1k0
0 GAICITAPS
° () R ;
COMPENSATION LA 62v 6.2V —I
5 1 7
' o, Dy
o kl ouTPUT
Q4
INPUT »
‘2 % INPUT 2 6 v+
Rg 3 1.5kn I:]‘)s
‘ | FREQUENCY 3 5 OUTPUT
COMPENSATION
R2$ sne R;$ 2.7k ‘5::": Risg 5.9260 ::':m 3 ‘
] : GND
0
GND
L K (TOP VIEW)
Rigg 7730 SRy ssl:u
< 3650 -58ke
8 7
NOTE: Lead No. 4 internaily connected to case
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA716C

ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C, V* = 21V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Quiescent Power Consumption T,;‘ =25°C 280 350 mwW
Total Harmonic Distortion Ay =10, f=1kHz, Po =50 mW,R =150Q 0.01 0.05 %

' Ay =100, f = 1KkHz, P, =50 mW, R = 1500 0.10 0.50 %
Input Noise Voltage Ry =600Q, T, = 25°C, B, = 16 Hz to 150 kHz 8.0 Vs
Output Voltage Swing - R, =1500 10 14 Vp_p

* ‘ R > 5kQ 15 17 Voo
Input Resistance 9.0 11 ke
Output Resistance 1.0 Q
Voltage Gain See Table |

10x 9.0 10 1

20x 18 20 22

100x 95 105 115

200x 185 205 225
Bandwidth T, =25°C 20 MHz
Temperature Stability of Voltage Gain Tt =25°C

10x +0.02 +0.25 dB

20x +0.02 +0.25 dB

100x +0.02 +0.25 dB
200x +0.05 +0.50 dB

TYPICAL PERFORMANCE CURVES

VOLTAGE GAIN

AS A FUNCTION OF FREQUENCY TRANSIENT RESPONSE

T T T T
{ I } I \r’;:g%--- V-1 ¥;:%¥
* fuld. 1 \
. AR 3 | \
z A 5 .
S » || = pRECaT
g : \ s / A\
g a -l A s / \
10 [ \
0
FUO VS T S T VV S A 1 0.2 0.4 0.6 0.8

FREQUENCY - Hz

T

TIME - s
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A716C

POWER - mW

TAGE GAIN CHANGE - %

TYPICAL PERFORMANCE CURVES

TOTAL POWER CONSUMPTION AND TOTAL HARMONIC DISTORTION POWER OUTPUT AS A FUNCTION
INTERNAL DEVICE DISSIPATION AS AS A FUNCTION OF FREQUENCY
A FUNCTION OF OUTPUT POWER OF OUTPUT POWER 5% AND 19%, THD
T 1T vl [ Rl
Ry " 150 T 111 Tp-5°C Ry 1500 IM'W’—
so0 |-t = 1kez Total power 08 o o AT L A - 200
Tp"5°C T R - 1500 11 v =
- § A z 1o o ) vq '
i e 7 E” i
A ; / g MI. |
30 g o4 § 10 T
]
2 /Avl'lu I«I' lﬂT)
0 8 02 - 50 e l-—
NNl . il
Max, THD Av = 20, 10
1o | , 1T , [
1 10 100 X ) 50 10 20 50 1000 ? @ " o )
OUTPUT POWER - miV OUTPUT POWER - mi ! moulmcv-m l l
RELATIVE VOLTAGE GAIN ) VOLTAGE SWING QUIESCENT POWER CONSUMPTION
AS A FUNCTION AS A FUNCTION AS A FUNCTION
OF SUPPLY VOLTAGE OF SUPPLY VOLTAGE OF SUPPLY VOLTAGE
1.0 T B—— 500 T
Tp=5°C A= 5°C Tp"5°C
0.8 | 1= 1kHz L1
0.6 18 Z
* 0.4 2% ol g
N g A g
0.2 T 16
§ ° - A=10,20 ; - o % 20 L—
z — Pt =
g-o.z S g » \‘.\7“ 1 g 4///
g Ao 3 1 <
g'ol WV > A E ™
= 0.6 P4 12 pt] H
0.8
1.0 10 100
18 2 2 % 18 2 2 2 8 2 2 2%
SUPPLY VOLTAGE - V SUPPLY VOLTAGE - V SUPPLY VOLTAGE - V
RELATIVE VOLTAGE GAIN CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS
AS A FUNCTION OF
AMBIENT TEMPERATURE
1.0
08 Voltage Gain C, C, R, Decouple Pins:
06 FREQUENCY
COMPENSATION
0.4 10 68pF 39pF 75Q
02 — 10, 2 20 50 pF 27 pF 75Q
0 ~ Ao 100} = Vour 100 None 3pF None 1,7
.M 200 None 3 pF  None 7,8
‘0.4 20
0.6
0.8
T w w @ % & w TABLE |

TEMPERATURE - °C
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FAIRCHILD LINEAR\INTEGRAT’ED CIRCUITS uA716C

‘DEFINITION OF TERMS

Quiescen't Power Consumption — The DC power required to operate the amplifier with no signal applied at the input and the load current equal to zero.
Total Harmonic Distortion — The ratio of the sum of the amplitudes of all signals harmonicallly related to the fundamental, and the amplitude of the
fundamental signal.

Input Noise Voltage — The noise voltage at the output of the amplifier, divided by the amplifier voltage gain.

Output Voltage Swing — The maximum output voltage that may be obtained at the output of the amplifier before saturation occurs.

Input Resistance — The small-signal resistance seen looking into the input terminal of the amplifier.

Voltage Gain — The ratio of the small-signal output voltage to the input voltage of the amplifier.

Temperature Stability of Voltage Gain — The maximum variation of the voltage gain over the specified temperature range.

R
FAIRCHILD

s
SEMICONDUCTOR
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HA717E

MULTI-PURPOSE AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The wA717E is a multi-purpose circuit designed primarily for TV sound systems
and general FM-audio applications. In TV sound systems it functions as a 4.5 MHz amplifier, limiter and FM
detector (simple quadrature type), audio preamplifier and driver. Special features of the wA717E include
(a) operation at supply voltages from 6 to 15 volts with simple rebiasing by the use of an external resistor,
and (b) the option of using the microcircuit without the quadrature detector as a high gain amplifier from 100

kHz to 50 MHz.

'ABSOLUTE MAXIMUM RATINGS:
Supply Voltage
Qutput Collector Voltage (RF Section)
Voltage Between “High Input” and “Low Input” Terminals
Power Dissipation (Note 1)
Maximum Internal Temperature (Note 2)
Operating Temperature Range
Lead Temperature (Soldering, 10 second time limit)

15V

20V

+5V

350 mwW
125°C

0°Cto 470°C
300°C

PHYSICAL DIMENSIONS

ORDER PART NO.

SCHEMATIC DIAGRAM

QUAD RF OUTPUT
AUDIO SECTION
V+ A
o
smi ;: 5kQ
315
TkQ
HIGH 2kQ
INPUT 3000 Q6 Q7
o———AAA—]
° Qg
Low
INPUT <
33003 100Q
o
GROUND
> >
31.5kQ 3 1.5kQ 2500Q
N
—— J
RF SECTION

<]
AUDIO INPUT AUDIO OUTPUT

UBA771739X

CONNECTION DIAGRAM

(top view)

O
GROUND

NOTES:
(1) Rating applies for ambient temperatures from 0°C to 470°C.
(2) Derate maximum dissipation by 6.4 mW/°C above 70°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA717E

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12V, Test Circuit 4 unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Total Supply Current 21 mA
Power Consumption 250 350 mW
Audio Output D-C Bias Voltage 2.0 2.6 32 v
Voltage Gain of Audio Section 35
Audio Output Drive Current (clipping) Audio output load 2502 applied between 20 mA peak -
pin 7 and ground
Input Voltage for —3 dB Limiting f = 4.5 MHz Test Circuit 9 15 5.0 mV rms
Noise Figure Rs = 1k, f = 4.5 MHz Test Circuit 10 7.0 dB
Noise Figure Rs = 1kQ, f = 10.7 MHz Test Circuit 10 7.0 dB.
@f=45MHz @ f=10.7 MHz
PARAMETER TEST CONDITION MiN. TYP. MAX. MIN. TYP. MAX. UNITS
Input Conductance e, <20mVrms Test Circuit 5 0.21 0.35 mmho
Input Capacitance e, <20mVrms Test Circuit 5 12 10 pF
Output Conductance Test Circuit 6 0.05 0.1 mmho
Output Capacitance Test Circuit 6 6.0 5.0 pF
Forward Transadmittance Test Circuit 8 2200 1200 mmho
Gain Maximum Stable (GMS) Test Circuit 10 80 80 dB
Gain Maximum Available (GMA) Test Circuit 10 81 71 dB
Quadrature Conductance e, < 20mVrms Test Circuit 7 0.22 0.35 mmho
Quadrature Capacitance e, <20mVrms Test Circuit 7 9.5 8.0 pF

TYPICAL PERFORMANCE CURVES

SUPPLY CURRENT AS A
FUNCTION OF SUPPLY VOLTAGE

25

T ]
/ VresT cireurt 1
B st CiRcurT 3 / /
T 4
15
g Wi
2, / TEST CIRCUIT 2
3 4
50
0
0 40 80 12 16 20
SUPPLY VOLTAGE -VOLTS
TEST CIRCUIT 1 TEST CIRCUIT 2 TEST CIRCUIT 3

v+

>
<
12

TOTAL SUPPLY CURRENT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA717E

INPUT CAPACITANCE - pF

INPUT CONDUCTANCE AND
CAPACITANCE AS A
FUNCTION OF FREQUENCY

TYPICAL PERFORMANCE CURVES

OUTPUT CONDUCTANCE AND
CAPACITANCE AS A
FUNCTION OF FREQUENCY

FORWARD TRANSADMITTANCE
AS A FUNCTION
OF FREQUENCY -

25 =TT 25 10 T TT 0.5 10k TTTT
vty vtaiav viaizv
T 25°C Ty s 25° Te25°C ]
20 20 o 8.0 042 £
e o N~~J.caPACITANCE g € <
: i N i g \
15 15 8 Z 60 03 % g /
CAPACITANC s [=4 ) 5 =
5 F H 2 AV
N / 3 < z 3
10 10 £ © a0 028 § /
/ o 2 / 5 100
50 N 05 = 2.0 013 E H
V N s
CONDUCTANCE » *
0 [T ° o LConDuCTANCE| (A 0 1
[X] 1.0 10 100 0.1 1.0 10 100 (X 1.0 10 100
FREQUENCY - MHz FREQUENCY - MHz FREQUENCY - MHz
GAIN MAXIMUM AVAILABLE INPUT CONDUCTANCE AND
(GMA) AS A CAPACITANCE AS A
FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE
100 —rT 12 0.6
vtzy ke l ” I |
1, = 25°C | CAPACITAN
[ A ABSOLUTE|
8 g0 4T 10 AN MAXIMUM s
I v ) w INPUT £
w & N VOLTAGE—1~1 €
a N\ 80 N 04!
3 60 g CONDUCTANCE N Y
] N = M N H
S 03 o
z \ g% g
=
R \ e aoltveetzv [N TN cz§
H 2 Tye25%C NN €
z \ 2 T 07 MHz \ g
g 20 2.0 o1~
1
o ) ] _ 0
[X] 1.0 10 100 0.001 0.01 0. 10 10
FREQUENCY - MHz INPUT VOLTAGE - Vrms
TEST CIRCUIT 4 TEST CIRCUIT 5
+12v ‘
+12v
RX METER /ffu\m
2, AUDIO OR EQUIV. L{Eiy
Mg oUTPUT —H
H | fowr 0.014F J00IkF] 0.1uF|
0IpF = 31.00 T T T 7T
'l' AUDIO INPUT =
DC AND AUDIO GAIN TEST CIRCUIT INPUT CONDUCTANCE AND CAPACITANCE
. MEASUREMENT CIRCUIT
TEST CIRCUIT 6
tizv
RX METER
OR EQUIV.
;\K
e
=
= =
0.01f 001
uF uF
L

OUTPUT CONDUCTANCE AND CAPACITANCE

MEASUREMENT CIRCUIT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA717E

TEST CIRCUIT 7 : TEST CIRCUIT 8
: 0.014F 2y
+12v }_]
' J jp— ‘
) . e ] 3500
- 1 508 | o RF
.mbyr I $50] LY VOLT-
RX METER [E‘J] I 32 rF Al METER
OR EQUIV. e ' | SIGNAL R H {—o
i | GENERATOR 0.014F
| | @ |
= = "-""“‘om = £ 4 L Lool
0.14F %(Fnl 2.91 0.1uF LFT . ooi ooi] 10T *F]
uF ufF| uF
QUADRATURE CONDUCTANCE AND CAPACITANCE MEASUREMENT CIRCUIT
FORWARD TRANSADMITTANCE MEASUREMENT CIRCUIT

TEST CIRCUIT 9 TEST CIRCUIT 10

+12V
%IOG

+12V +120v
0.14F 0.01
I ana okl (
4 " 30:1

INPUT WA
45MHz $25kH2  § 300 -
DEVIATION AT  $508 (J 10pF l
400Hz ) ,"bK—————-Ksnoao 15-50pF
—= 1> -
QUAD TANK [ . Vour
155"0"240 501 50
sefé . sFT-wFT-  Sese & + 41 =
p 005 | 0.14F 0.014F 0.014F 0.1xF $500
O01uF == L v i

T J L
MEASUREMENT CIRCUIT

NOISE FIGURE
GAIN MAXIMUM STABLE
GAIN MAXIMUM AVAILABLE

TV SOUND SYSTEM

DEFINITION OF TERMS
POWER CONSUMPTION — The total power consumption of Test Circuit 1.

GAIN MAXIMUM STABLE (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily
represent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum practical power gain realizable based on normal circuit
tolerances is either (GMS —-6 dB) or GMA, whichever is smaller.

GAIN MAXIMUM AVAILABLE (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input
and terminals and assumes no reverse transadmittance (feedback component) in the amplifier.

INPUT LIMITING VOLTAGE — Referring to Test Circuit 9; set 25 kilohm potentiometer to give 1 watt audio output power into speaker with an input
signal of 50 mV rms. The —3 dB input limiting voltage is defined as the value of the input voltage when the audio output power has fallen to 0.5 watt.
For further information on the uA717E refer to Fairchild Application Bulletin No. 158, — “Two High Performance Monolithic Microcircuits For FM Sound
Systems.” by David Bingham.
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pA719
HIGH GAIN RF AMPLIFIER/FM DETECTOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

e HIGH GAIN AT 10.7 MHz :
* AGC RANGE > 30 dB PHYSICAL DIMENSIONS
e TWO SEPARATE AMPLIFIERS (In accordance with JEDEC TO—100)
e SUPPLY VOLTAGE 5 TO 15 VOLTS ) 270
e
e OPTIONAL FM QUADRATURE DETECTOR ) . : 335 -33%
.305 )
GENERAL DESCRIPTION — The pA719 is a high gain RF amplifier/FM detector which contains two inde- : . 040 1785
pendent amplifier sections designed for IF systems to 50 MHz. Section 1 utilizes three cascaded emitter ) Mj‘i ) 165
coupled amplifiers having high gain and a reverse AGC capability. In addition, Section 1 may be used as an T A ! l
amplifier limiter and quadrature detector for FM systems. Section 2 is a single stage amplifier useful from T
DC to 50 MHz. 10 LEADS— ol
012 o, ﬂ]ﬂﬂ[‘ﬂ“ﬂﬂ] 500 MIN.
ABSOLUTE MAXIMUM RATINGS . 4+
Supply Voltage 15V 230 TP—p=———
Output Collector Voltage (Section 1) 2V
Voltage between ““High Input 1” and “Low Input 1" Terminals +50V
Voltage between “Quad” and “Ground” Terminals Oto +4.0V
Voltage between ‘“Input 2" and “Ground” Terminals +20V
Power Dissipation (Note 1) : 350 mw
Maximum Chip Temperature +150°C o
Storage Temperature Range —65°C to +150°C \\// \/
Operating Temperature Range —55°C to +125°C .osa-A /045
Lead Temperature (Soldering, 60 second time limit) 300°C 028 029
NOTES: All dimenstons in inches
Leads are gold-plated Kovar
Package weight is 1.02 grams
ORDER PART NO.
U5F7719312
SCHEMATIC DIAGRAM
QUAD OUTPUT 1
SECTION 1 ? ? SECTION 2
v+ — .
° CONNECTION DIAGRAM
5.0k03 $8.0ke $4.0ko (TOP VIEW)
1.5
INPUT 1 300: Et( @ {ouTEyT 2
U 000 Qs Q7 —L/jos @ —o0
Q —K
Low | o Q105 coupLe
INPUT 1 9 ¢ T—“‘O
2. 33003 21000
o
GROUND )
1.5k 21.5ko ‘j5009
[}
AGC INPUT 2

NOTE: o
(1) Rating applies for ambient temperatures to 4-125°C if the package case to ambient thermal resistance is lowered to 40°C/Watt by the addition of a heat dissipator.
Derate linearly 5.6 mW/°C for ambient temperatures above 87°C.

FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA719

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12V, Test Circuit 1 unless otherwise specified)

PARAMETER (See Definitions) TEST CONDITIONS MIN. TYP. MAX. UNITS
T, = +25°C 12 18 25 mA
Supply Current g T = —55°C 175 mA
Te = +125°C 17 mA
Supply Current V=90V, 6.0 12.5 18.5 mA
T, =+25°C 144 216 300 mW
Power Dissipation 3 T = —55°C 210 mW
Tc = +125°C 204 mW
Power Dissipation vVt =9.0V, 54 113 167 mW
Section 1 Quiescent Output Current 1.0 2.5 4.0 mA
Section1 DC Voltage at 0.55 0.73 1.25 v
AGC Terminal
Section 1 AGC Current f = 10.7 MHz, Test Circuit 3 170 250 uA
For 30 dB AGC
Section 1  Output Current f = 1.0 MHz, Test Circuit 8 44 mAp-p
Section 1 Voltage Gain f = 10.7 MHz, Test Circuit 3 .
T, = +25°C 53 60 dB
Te = —55°C 63 dB
3 Te = +125°C 58 dB
Section 1 Voltage Gain f = 10.7 MHz, Test Circuit 3, V* = 9.0V 53 dB
Section1 Input Voltage f = 4.5 MHz, Test Circuit 4 1.5 4.0 mV
For —3.0 dB Limiting
Section 1  Noise Figure Rg = 1.0 kS, Test Circuit 5
f=4.5MHz 7.0 dB
3 f =10.7 MHz 7.0 dB
Section 2 DC Voltage at 5.2 6.3 74 v
Output 2
Section 2 Voltage Gain f = 1.0 kHz, Test Circuit 2 22 31 dB
Section 2 Voltage at f = 1.0 kHz, Test Circuit 2 10 Voo
Output 2 Without Clipping
f = 4.5 MHz f = 10.7 MHz
PARAMETERS (See Definitions) TEST CONDITIONS TYP. TYP. UNITS
SECTION 1
Input Conductance e, < 20 mV Test Circuit 6 170 300 pmho
Input Capacitance e;n < 20 mV Test Gircuit 6 75 6.3 pF
Output Conductance Test Circuit 7 50 130 umho
Output Capacitance Test Circuit 7 6.7 5.4 pF
Forward Transadmittance Test Circuit 8 2200 1400 mmho
Forward Transadmittance Test Circuit 8Vt =9.0V 1000 600 mmho
Quad Conductance Test Circuit 9 200 330 pmho
Quad Capacitance Test Circuit 9 8.0 7.0 pF
Gain Maximum Available (GMA) Test Circuit 5 83 71 dB
Gain Maximum Stable (GMS) Test Circuit 5 85 78 dB
SECTION 2 Test Circuit 10
Input Conductance Pin #8 Unbypassed 300 300 #mho
g Pin #8 Bypassed 360 460 umho
Test Circuit 10
Input Capacitance Pin #8 Unbypassed 33 33 pF
g Pin #8 Bypassed 104 8.7 pF
Test Circuit 11
Output Conductance Pin #8 Unbypassed 250 260 umho
g Pin #8 Bypassed 270 340 umho
Test Circuit 11
Output Capacitance ; Pin #8 Unbypassed 5.2 5.2 pF
Pin #8 Bypassed 89 8.0 pF
Test Circuit 12
Forward Transadmittance Pin #8 Unbypassed 8.0 8.0 mmho
Pin #8 Bypassed 34 34 mmho
Gain Maximum Available (GMA) ; Pin #£8 Unbypassed 24 24 dB
| Pin #8 Bypassed 35 32 dB
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ;A719

TYPICAL PERFORMANCE CURVES
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FAIRCHILD LINEAR INTEGRATED CIRCUITS .A719

SECTION 2

FORWARD TRANSADMITTANCE AS
A FUNCTION OF FREQUENCY
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TEST CIRCUITS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A719

TEST CIRCUIT 9 . . TEST CIRCUIT 10
SECTION 1 QUAD PARAMETERS . SECTION 2 INPUT PARAMETERS
+12v ' +12v
O

RX METER

OR EQUIV. O.1pF

iH—o
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DEFINITION OF TERMS

Gain Maximum Available (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input and
the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier.

| forward transadmittance | 2

GMA =
4 x input conductance x output conductance

Gain Maximum Stable (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily repre-
sent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power gain realizable based on normal circuit tolerances is either

(GMS - 6.0 dB) or GMA, whichever is smaller.
| forward transadmittance ‘

GMS =
] reverse transadmittance |

Input Voltage For —3.0 dB Limiting — Refer to Test Circuit 4 which shows the pA719 being used as an amplifier, limiter, and FM detector (simple quad-
rature type with the LC tank circuit connected between pins No. 3 and No. 2). An input FM signal (carrier frequency 4.5 MHz, +25 kHz deviation at 400 Hz)
of 50 mV rms is applied to the #A719 and the value of the recovered audio output signal (400 Hz) at pin No. 6 is noted. The —3.0 dB input limiting voltage
is defined as the value of the input voltage to produce an output voltage 3dB below the output level obtained with 50 mV rms of input signal.
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o HIGH GAIN AT 10.7 MHz

¢ AGC RANGE > 30 dB

e TWO SEPARATE AMPLIFIERS

o SUPPLY VOLTAGE 5 TO 15 VOLTS

* OPTIONAL FM QUADRATURE DETECTOR

HA719C

HIGH GAIN RF AMPLIFIER/FM DETECTOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The ©A719C is a high gain RF amplifier/FM detector which contains two inde-
pendent amplifier sections designed for IF systems to 50 MHz. Section 1 utilizes three cascaded emitter
coupled amplifiers having high gain and a reverse AGC capability. In addition, Section 1 may be used as an
amplifier limiter and quadrature detector for FM systems. Section 2 is a single stage amplifier useful from

DC to 50 MHz.
ABSOLUTE MAXIMUM RATINGS

PHYSICAL DIMENSIONS
(In accordance with JEDEC TO—100)

.370

335 335
305

040 !

; 185
"'_1‘* ‘165

H
T
040
10 LEADS: P

Supply Voltage 15v
Output Collector Voltage (Section 1) 2V
Voltage between ““High Input 1” and “Low Input 1” Terminals +5.0V
Voltage between “Quad” and “Ground” Terminals Oto +4.0V
Voltage between “Input 2” and “Ground” Terminals +20V
Power Dissipation 350 mW
Maximum Chip Temperature +150°C
Storage Temperature Range —65°C to +150°C i \4
Operating Temperature Range 0°Cto +70°C s Ooe
Lead Temperature (Soldering, 60 second time limit) 300°C NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.02 grams
ORDER PART NO.
U5F7719393
SCHEMATIC DIAGRAM
. QUAD OUTPUT 1
? ? SECTION 2
v+ P A ~
o CONNECTION DIAGRAM
$8.0ka $4.0ke (TOP VIEW)
‘:ll"'g V+
HIGH 3 403 340 HIGH
0 LKW _ﬁ“ 10 gla |OuTRUT 2 iwpuT1 1O ouTPUT 2
o Qg >—|<?m .k%’r 1 DECOUPLE
DECOUPLE
LowW y 2
INPUT 1 8
S 100 b3
33002 ? $1000 QuAD ’ INPUT 2
O
GROUND
$5000 6cO QyouTPuT 1
] 56N
o o
AGC INPUT 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pnA719C

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12V, Test Circuit 1 unless otherwise specified)

PARAMETER (See Definitions) TEST CONDITIONS MIN. TYP. MAX. UNITS
Supply Current ‘T, =+25°C 12 18 25 mA
T, =0°C 10 17.5 27 mA
T, =+70°C 10 17 25 mA
Supply Current V=90V 6.0 12.5 18.5 mA
Supply Current V+=6.0V,70°C < T, <0°C 3.0 6.0 10 mA
Power Dissipation Ty =+25°C 144 216 300 mwW
T, =0° 120 210 324 mwW
T, =+70°C 120 204 300 mw
Power Dissipation Vt=9.0V 54 113 167 mW
Power Dissipation V¥ =6.0V,70°C < T, <0°C 18 36 60 mwW
Section 1 Quiescent Output Current ) 1.0 25 4.0 mA
Section 1 DC Voltage at 0.55 0.73 - 1.25 v
AGC Terminal
Section 1 AGC Current f = 10.7 MHz, Test Circuit 3 170 250 LA
For 30 dB AGC
Section1 Output Current f = 1.0 MHz, Test Circuit 8 44 mA,_,
Section1 Voltage Gain f = 10.7 MHz, Test Circuit3
T, =+25°C 50 60 - 70 dB
T,=0° 50 61 70 dB
T, = +70°C 48 59 70 dB
Section 1 Voltage Gain f = 10.7 MHz, Test Circuit 3,V* =9.0V 53 dB
Section 1 Voltage Gain f = 10.7 MHz, Test Circuit 3,V* = 6.0V 38 dB
Section 1  Input Voltage f = 4.5 MHz, Test Circuit 4 1.5 6.5 mV
For —3.0 dB Limiting
Section 1  Noise Figure Rs = 1.0 k<2, Test Circuit 5
f = 4.5 MHz 7.0 dB
f = 10.7 MHz 7.0 dB
Sections 1 and 2 Cascaded Voltage Gain f = 10.7 MHz, Test Circuit 13
Vt =6.0V,R=3.0kQ
Pin ##8 Unbypassed 51 dB
Pin #8 Bypassed 56 : dB
Section 2 DC Voltage at 5.2 6.3 74 v
Output 2
Section 2 Voltage Gain f = 1.0 kHz, Test Circuit 2 22 31 40 dB
Section 2 Voltage at f = 1.0 kHz, Test Circuit 2 7.0 10 11.5 Vp—p
Output 2 Without Clipping
f=4.5MHz f=10.7 MHz
PARAMETERS (See Definitions) TEST CONDITIONS TYP. TYP. UNITS
SECTION 1
Input Conductance Test Circuit 6, ey < 20 mV 170 300 wmho
Input Capacitance Test Circuit 6, )y < 20 mV 7.5 6.3 pF
Output Conductance Test Circuit 7 50 130 £mho
Output Capacitance Test Circuit 7 6.7 5.4 pF
Forward Transadmittance Test Circuit 8 2200 1400 mmho
Forward Transadmittance Test Circuit 8, V* =9.0V 1000 600 mmho
Forward Transadmittance Test Circuit 8, V¥ = 6.0V 180 100 mmho .
Quad Conductance Test Circuit 9 200 330 umho
Quad Capacitance Test Circuit 9 8.0 7.0 pF
Gain Maximum Available (GMA) Test Circuit 5 83 71 dB
Gain Maximum Stable (GMS) Test Circuit 5 85 78 dB
SECTION 2 Test Circuit 10
Input Conductance Pin #8 Unbypassed 300 300 umho
Pin #£8 Bypassed 360 460 umho
Input Capacitance Test Circuit 10
Pin #£8 Unbypassed 33 33 pF
Pin #£8 Bypassed 104 8.7 pF
Output Conductance Test Circuit 11
Pin #38 Unbypassed 250 260 wmho
Pin #8 Bypassed 270 340 umho
Output Capacitance Test Circuit 11
Pin #8 Unbypassed 5.2 5.2 pF
Pin ##8 Bypassed 89 8.0 pF
Forward Transadmittance Test Circuit 12
‘ Pin #8 Unbypassed 8.0 8.0 mmho
Pin #8 Bypassed 34 34 mmho
Gain Maximum Available (GMA) Pin #8 Unbypassed 24 24 dB
; Pin ##8 Bypassed 35 32 dB
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA719C

TYPICAL PERFORMANCE CURVES

SECTIONS 1 AND 2
SUPPLY CURRENT AS A
FUNCTION OF
INPUT 1 SIGNAL VOLTAGE

SECTIONS 1 AND 2

SUPPLY CURRENT AS A
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SECTIONS 1 AND 2
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SECTIONS 1 AND 2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA719C

TEST CIRCUITS

TEST CIRCUIT 1

DC MEASUREMENTS
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ISUPPLY CURRENT T QuiEsCENT (0UTPUT 1)

VOUTPUT 2
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TEST CIRCUIT 2

SECTION 2 GAIN AND OUTPUT VOLTAGE SWING
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TEST CIRCUIT 3

10.7 MHz VOLTAGE GAIN AND AGC
v+
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TEST CIRCUIT 4
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#*SEE DEFINITIONS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA719C

TEST CIRCUITS

TEST CIRCUIT 7 TEST CIRCUIT 8
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A719C

TEST CIRCUIT 13
SECTION 1 AND 2 CASCADED VOLTAGE GAIN

V=60V

RF
VOLTMETER
t————0

DEFINITION OF TERMS

Gain Maximum Available (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input and
the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier.

VA _ | forward transadmittance | z

4 x input conductance x output conductance

Gain Maximum Stable (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily repre-
sent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power gain realizable based on normal circuit tolerances is either
(GMS - 6.0 dB) or GMA, whichever is smaller. ‘

GMs _ |-forward transadmittance [

| reverse transadmittance |

Input Voltage For —3.0 dB Limiting — Refer to Test Circuit 4 which shows the ©zA719C being used as an amplifier, limiter, and FM detector (simple quad-
rature type with the LC tank circuit connected between pins No. 3 and No. 2). An input FM signal (carrier frequency 4.5 MHz, *25 kHz deviation at 400 Hz)
of 50 mV rms is applied to the #A719C and the value of the recovered audio output signal (400 Hz) at pin No. 6 is noted. The —3.0 dB input limiting voltage
is defined as the value of the input voltage to produce an output voltage 3dB below the output level obtained with 50 mV rms of 'input signal.
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600 ns SWITCHING SPEED
INTERNAL PRECISION REFERENCE
CCSL COMPATIBLE

GENERAL DESCRIPTION — The nA722

ABSOLUTE MAXIMUM RATINGS

Voltage from V' to V°

Voltage from Output to V"

Voltage from Output to V'

Voltage from Logic Inputs to Output
Voltage from Logic Inputs to V*©
Voltage from Logic Inputs to V'
Internal Power Dissipation (Note 1)
Operating Temperature Range
Storage Temperature Range

8 == 1, BIT ACCURACY FROM 0°C TO +55°C
71, BIT ACCURACY FROM —20°C TO +85°C

is a high-speed, 10-bit precision v..rent source intended for use in
current-summing digital-to-analog converters or as the feedback element in successive approximation analog-
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar*
and consists of a reference supply, 10 current sources connected to a single output summing line, and
associated logic switches. The full-scale current and coding format are set by an external resistor array, which
may be preselected and fixed for general usage or trimmed for greater accuracy. The nA722
with the Fairchild families of linear and digital circuits.

pA722
10-BIT CURRENT SOURCE

FAIRCHILD LINEAR INTEGRATED CIRCUITS

PHYSICAL DIMENSIONS
(TYPICAL FLAT PACKAGE)
(TOP VIEW)

3

epitaxial process,

is compatible

—05Vto +18V
—12Vto+6V
0Vto+12V
—9Vto 47V
—18Vto OV
0Vto+12V

450 mwW

—20°C to +85°C
—65°C to +150°C

ORDER PART NO. U3M7722333

Lead Temperature (Soldering, 60 sec) 300°C
EQUIVALENT CIRCUIT CONNECTION DIAGRAM
(TOP VIEW)
BIT CONTROL LOGIC INPUTS
: Vv*'8y 6 6y 64 65 Gg 6; ss Gg 619 uumn
—~e—————  BIT CONTROL LOGIC INPUTS ~ ———= 2 " A A
Ul u U 00000000
M
OUTPUT
- BIT CONTROL i
GATES |
~ CURRENT — |
SOURCES — —
— =
PRECISION 15 16 17 18 19 20 al 22 23 24 1 H
VOLTAGE S [ ) O .
SOURCE ; Req . EXTERNAL
D3Ry SRep SRey 3Res SRes SReg ZRpr Sheg = RESISTOR
13 | Reto) 0 ARRaY u U uu
! i
J 10onnoannny
Lo L L L L L L L L h el U
1314 1516 17 18 18 20 21 22 23 24
V= ' Rpy Ryg ReaReyResRegReqRegReg Rejg

FREQ.
COMP.

OUTPUTS TO RESISTOR ARRAY
NOTE: PIN 13 INTERNALLY CONNECTED TO CASE.

Notes on Page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW. CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

*Planar is a patented Fairchild process.
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"FAIRCHILD LINEAR INTEGRATED CIRCUITS ;A722

ELECTRICAL CHARACTERISTICS

TYPICAL FULL-SCALE
OUTPUT CURRENT
AS A FUNCTION OF

AMBIENT TEMPERATURE

<00

o1 CLRRINT -

e

CHANGE INFULL SCAL T

0.3

Resistor
. Number

‘ ___L A (Rey)

.,;U‘ ;"
N

[EUC -

20 (i

|
2 Al ol R 100 R

TEIPRATLRL € R
E7

BINARY CODE RESISTOR ARRAY

FOR 8 = 1/, BIT ACCURACY

Nominal
Value
(k)

2.547
5.094
10.245
20.60
41.43
81.93
163.4.
325.7
644.9
1275

Nominal

Ratio

(Rey/Re;)

1.000
2.000
4.022
8.088
16.265
3217
64.16
1279
253.2
500.8

(%)

Note 3
+0.02
+0.05
+0.10
+0.20
+0.20
+0.50
+1.0

+20

+20

Max. Ratio
Tolerance
(T, = 25°C)

Max. Ratio
Temp. Coeff.
(ppm/°C)

PARAMETER CONDITIONS
(See Definitions) (Note 2) MIN. TYP. MAX. UNITS
Resolution 10 Bits
Absolute Error T, =25° +.07 +.20 %
0°C < T, < +55°C +.10 +.20 %
. —20°C < T, < +85°C *.13 *.39 %
Output Current
Full-Scale Logic Inputs = 0.4 V " 2160 2560 3000 1A
Zero-Scale Logic Inputs = 2.5V +.002 +.25 uk
Power Supply Rejection AVE = AV = x50, +.06 +0.1 %/%
Output Resistance 0.2 1.2 MQ
Switching Speed 600 ns
Logic lnpvut High Voltage 2.1 2.5 v
Logic Input Low Voltage 0.4 0.7 v
Power Consumption 165 250 mw
NOTES:
(1) Rating applies for ambient temperatures to 485°C.
(2) Unless otherwise specified, Ta =25°C, V} =6.0 V .01 V, V' = —6.0 V +=.01V, Vout = 0V, Ci = 200 pF, and external resistor array as per Table 1.
(3) In Table 1, the maximum absolute value tolerance for Rer = *10%.
TABLE 1
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FAIRCHILD LINEAR INTEGRATED CIRCUITS .A722

TYPICAL DIGITAL-TO-ANALOG CONVERTER

|———O PARALLEL DATA IN
DATA REGISTER [ OSERIAL DATA N
FULL-SCALE ADJUST

6y
12
BV -—2 - 2
0L T2
S5 2% b0 ANALOG DATA OUTPUT
Rey Rero OPERATIONAL AMPLIFIER

TYPICAL ANALOG-TO-DIGITAL CONVERTER

PROGRAMMER | START/STOP CONVERSION
AND ———ORESET
DATA REGISTER |——CPARALLEL DATA OUT

COMPARATOR DECISION
6y G1o
R Iy —— 2
e Ll w2
-6.0V 13 19~ —— ——— — — 24
COMPARATOR
Re1 Re1o =
. FULL-SCALE

ADJUST ANALOG DATA INPUT

BUFFER AMPLIFIER

DEFINITION OF TERMS

FULL SCALE OUTPUT CURRENT — The output current for all bits turned on.

ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off.

ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output current.

POWER SUPPLY REJECTION — The ratio of the percentage change in full-scale output current to the percentage change in supply voltage producing it.

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at virtual ground and all bits turned on.

SWITCHING SPEED — The time required to turn on the least significant bit.

LOGIC INPUT HIGH VOLTAGE — The minimum voltage atlowed at a bit control gate to hold the bit off.

LOGIC INPUT LOW VOLTAGE — The ma}(imum voltage allowea at a bit control gate to hold the bit on.

POWER CONSUMPTION — The DC power required to operate the device; the power will vary with logic condition, but is specified as a_maximum for
the entire range of signal conditions. ) ' )
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA722

SCHEMATIC DIAGRAM

BIT CONTROL LOGIC INPUTS

OUTPUTS TO RESISTOR ARRAY

FREQUENCY COMPENSATION  V* 6 & g 6y [ o .6 6 3 [
1o 129 “T mT sT aT 7T sT sT 4T zT 2T
f2 his ( ( 1 { 1 0 0 a 0 1
18k 1 i 1 13 " 15 16 17 1 if] 20
Dy Dy2 Dy3 N LH Dig by Dig LT 4 D29
023* Ry Rig | SR )
§2v 3.8k 36K $3 8k
Q 0 122 s a<y K 0o s Ky s UTHR o <)
: i ouTPUT
. o
1 . 1
0y j“z j"a Dy ,jﬂs Dg’ j% j"a j“s j"m
U 2 ) vl % % U ol % g
’—t Oy ’
i Ut Ut Q43 "'du UH
[ R R Ry #
w0 N 14 29 § 5k
Q Q Q@ Q
Rig Ry R o] V) 033 el s 1136 ] ) ) e
2 4k 3 6k 2.6k LN l\ﬁ ™~ N LN N 40
Q o Rg
2‘* 4ky)
l 13 s 416 &1 &8 Sis 420 lﬂ bn iza s
v Rey Rey Rey Rey Res Reg L13] Reg Reg Reno

B T B | o
FAIRCHILD
e e

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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e 7 =14 BIT ACCURACY FROM 0°C TO +-55°C

e 6 = 1, BIT ACCURACY FROM —20°C TO +85°C

e 600 ns SWITCHING SPEED
o INTERNAL PRECISION REFERENCE
e CCSL COMPATIBLE

GENERAL DESCRIPTION — The #A722B is a high-speed, 10-bit precision current source intended for use in
current-summing digital-to-analog converters or as the feedback element in successive approximation analog-
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar® epitaxial process,
and consists of a reference supply, 10 current sources connected to a single output summing line, and
associated logic switches. The full-scale current and coding format are set by an external resistor array, which
may be preselected and fixed for general usage or trimmed for greater accuracy. The pA722B is compatible
with the Fairchild families of linear and digital circuits. For higher accuracy, see #A722 data sheet.

ABSOLUTE MAXIMUM RATINGS

pA722B
10-BIT CURRENT SOURCE

FAIRCHILD LINEAR INTEGRATED CIRCUITS

PHYSICAL DIMENSIONS
(TYPICAL FLAT PACKAGE)
(TOP VIEW)

100040000

|
495

T

{m

y ™

250

I¥

11

2375

Voltage from V* to V~ —0.5Vto +18V
Voltage from Output to V* —12Vto +6V
Voltage from Output to V- 0Vto +12V o0 -
Voltage from Logic Inputs to Output —9Vto+7V H D l] U U D U U D [] U []
Voltage from Logic Inputs to V* —18Vto OV ot
Voltage from Logic Inputs to V~ 0Vto+12V 3% A 054 ¢t
Internal Power Dissipation (Note 1) 450 mW ’ 064
Operating Temperature Range —20°C to +85°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 sec) 300°C ORDER PART NO. U3M7722334
EQUIVALENT CIRCUIT CONNECTION DIAGRAM
(TOP VIEW)
BIT CONTROL LOGIC INPUTS
v*’6; 6, 64 6, 65 G Gy Gg Ggq Gy OUTPUT
GT_G_Z———G;; BIT coun;tsn. Loz;;c IN:I;TS ” 2 ]} 23 4 s Gs ] y e U
1 wT sT aT T ST 5T T T 1 UDUUDUHHUUHU
I i 171 I o 0UTPUT 1 1
I__I I._l \_| \_‘ L' L' L’ L' |__| < BIT CONTROL
=T GATES
“'n/T "h/T ﬂa.j Q‘Aj °5J/T "EI/T °7|/T nj nj I/T . CURRENT L — |
= SOURCES —u
PRECISION 15 16 17 18 19 20 21 22 23 24 — —
VOLTAGE RN B R e )
SOURCE ! Reg | EXTERNAL
| SRe SREp SRes 3Rpy SRes SReg SRey SRy i<~ RESISTOR
1 | Reto] 1 ARRAY
I

000000000000

‘4 1516 17 18 19 20 21 22 23 24
¥ enen TEr P2 ReaReaRes RegRerRegReg Rerg
COMP. QuTPUTS TO RESISTOR ARRAY

NOTE: PIN 13 INTERNALLY CONNECTED TO CASE.

‘Notes on Page 2
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*Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA722B

ELECTRICAL CHARACTERISTICS

PARAMETER CONDITIONS
(See Definitions) (Note-2) MIN. TYP. MAX. UNITS
Resolution 10 Bits
Absolute Error T, =25°C +.08 +.39 %
0°C < T, < +55°C +.17 +.39 %
—20°C < T, < +485°C +.22 +.78 %
Output Current
Fuil-Scale Logic Inputs = 0.4V 2160 2560 3000 HA
Zero-Scale Logic Inputs = 2.5V =+.002 +.25 HA
Power Supply Rejection AVt = AV~ = 50, +.06 +0.1 %/%
Output Resistance 0.2 1.2 MQ
Switching Speed 600 ns
Logic Input High Voltage 2.1 2.5 v
Logic Input Low Voltage 0.4 0.7 \
Power Consumption 165 250 mW
NOTES:
(1) Rating applies for ambient temperatures to +85°C.
(2) Unless otherwise specified, TA =25°C, V+ =6.00 V &= .01V, V- = —6.00V == .01V, Vout =0V, Ci = 200 pF, and external resistor array as per Table 1.
(3) In Table 1, the maximum absolute value tolerance for Rey = +10%.
TABLE 1
BINARY CODE RESISTOR ARRAY
TYPICAL FULL-SCALE FOR 6 =+ 1, BIT ACCURACY
A o
ax. Ratio
10, NMBIENT TEMPERATURE Resistor  Nominal  Nominal Tolerance Max. Ratio
. Number Value Ratio (T, = 25°C) Temp. Coeff.
L (Re)) ko) (Rey/Rey) (%) (pPM/°C)
5, Ry, 2547 1.000 Note 3 +20
g - o ™ Re, 5.004 2.000 +0.10 +20
8 41 Re, 10.245 4.022 +0.20 £50
£ Re, 20.60 8.088 +0.20 +50
ERE Res 41.43 16.265 +0.50 +100
s Re, 81.93 3217 +0.50 +100
a0 2 e @ w1 Re; 163.4 64.16 +1.0 +500
TEMPERATURE - C Reg 325.7 127.9 *1.0 +500
Reo 644.9 253.2 +5.0 +1000
R0 1275 500.8 +5.0 +1000
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA722B

TYPICAL DIGITAL-TO-ANALOG CONVERTER

———OPARALLEL DATA IN
———OSERIAL DATA IN
——o0

FULL-SCALE ADJUST

DATA REGISTER

Gy
Y RS LY T — 2
SOV~ 13 uar22s
s 2% | ANALOG DATA OUTPUT

OPERATIONAL AMPLIFIER

TYPICAL ANALOG-TO-DIGITAL CONVERTER

PROGRAMMER ——o0 glggg/STOP CONVERSION

AND ——ORESET

COMPARATOR DECISION
6 10
Y L T ——— 2
SO =13 uar228
M5 ———— 24

COMPARATOR

FULL-SCALE

ADJUST ANALOG DATA INPUT

BUFFER AMPLIFIER

DEFINITION OF TERMS

FULL SCALE OUTPUT CURRENT — The output current for all bits turned on.

ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off.

ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output current.

POWER SUPPLY REJECTION — The ratio of the percentage change in full-scale output current to the percentage change in supply voltage producing it.
OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at virtual ground and all bits turned on.

SWITCHING SPEED — The time required to turn on the least significant bit.

LOGIC INPUT HIGH VOLTAGE — The minimum voltage allowed at a bit control gate to hold the bit off.

LOGIC INPUT LOW VOLTAGE — The maximum voltage allowed at a bit control gate to hold the bit on.

POWER CONSUMPTION — The DC power required to operate the device; the power will vary with logic condition, but is specified as a maximum for
the entire range of signal conditions.
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- FAIRCHILD LINEAR INTEGRATED CIRCUITS nA722B

SCHEMATIC DIAGRAM

BIT CONTROL LOGIC INPUTS

FREQUENCY COMPENSATION  v* [ [ [ 6 [ [ & [ 6g [
1o 19 nT wT 9 aT IT 6 sT ‘T 3T zT
Ri2 R
1.8k b Oy U U] Qr GH g Ul Ui g 20
y LTt LTAvA Dy3 LTV LTAvA Dig D Dig LT D29
E";z* Ry Rig | Shn "
v 3.8k 3.6k 3.8k lf |f
Q U1 U2 O3 24 CH s Koy K K O30
uTPUT
]
. 1
.) ,j'h jz ] [ [ Dg 31 e .%"u Dyp
l4g
Ly ) 03 [N 05 0 ' [P [ 1
. K LY L K LN T K K LN Ko
22
'i Ry
Q46 Y] Q4g A 1 r—-KY
18 g, s U4z U4 Q44 Ugs
4.3k & Ry % " g
240 4.1k 1.4k 2.9k 5.5k
Q Q Q Q
Rig Ry Rg W] o] 03 e s [} vl [ o] 2
2.4k 3.6k0 2.6k N L LN K LN K 15N ~ KK
Q '32\ < 2Rg
%z o
lm s &1 dn dis dig 420 LLZI bn n on
v Rey Ry Res Res Res Res Rer Reg Reg Reio

OUTPUTS TO RESISTOR ARRAY
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o POSITIVE OR NEGATIVE SUPPLY OPERATION

o SERIES, SHUNT, SWITCHING OR FLOATING OPERATION
e .019% LINE AND LOAD REGULATION

o OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS

HA723C

PRECISION VOLTAGE REGULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

e OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR

GENERAL DESCRIPTION — The ©A723C is a monolithic voltage regulator constructed on a single silicon chip
using the Fairchild Planar* epitaxial process. The device consists of a temperature compensated reference
amplifier, error amplifier, power series pass transistor and current limit circuitry. Additional NPN or PNP
pass elements may be used when output currents exceeding 150 mA are required. Provisions are made for
adjustable current limiting and remote shutdown. In addition to the above, the device features low standhy
current drain, low temperature drift and high ripple rejection. The ©A723C is intended for use with positive
or negative supplies as a series, shunt, switching or floating regulator. Applications include laboratory power
supplies, isolation regulators for low level data amplifiers, logic card regulators, small instrument power
supplies, airborne systems and in other power supplies for digital and linear circuits. For full temperature

range operation (—55°C to +125°C), see uA723 data sheet.

ABSOLUTE MAXIMUM RATINGS
Voltage from V* to V-
Input-Output Voltage Differential
Maximum OQutput Current
Current from V,
Internal Power Dissipation (Note 1)
Operating Temperature Range
Storage Temperature Range (Metal Can)
Storage Temperature Range (DIP)
Lead Temperature (Soldering, 60 sec.)

40V

40V

150 mA

25 mA

800 mW

0°Cto +70°C
—65°C to +150°C
--55°C to +125°C
300°C

PHYSICAL DIMENSIONS

335
305 DA —
\ 370
{ 355 DIA.
.040 1
MAX. 260
N 240
N , Ly
SEATNG T ™ — '
PLANE 0 LEADS ] 040 MAX.
019 - 500 MIN.

| 1

.230 TYP.

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.32 grams

ORDER PART NO. U5R7723393

EQUIVALENT CIRCUIT

FREQUENCY
v COMPENSATION
TEMPERATURE T f
COMPENSATED Ve
ZENER
INVERTING
INPUT
Vier SERIES PASS
>——o TRANSISTOR
Vou
NON-INVERTING '
INPUT
v
VOLTAGE l CURRENT CURRENT
REFERENCE : LiMIT SENSE
AMPLIFIER v

ERROR CURRENT
AMPLIFIER LIMITER

CONNECTION DIAGRAMS

TOP VIEWS
CURRENT
LINIT
CURRENT [~ FREQUENCY
SENSE COMPENSATION

INVERTING
INPUT

5

()

v

U 8N

g B

CURRENT LIMIT | 2 o | EREQUENCY ON
CURRENT SENSE | 3 10w
INVERTING INPUT | 4 1] ve
NON-INVERTING INPUT | 5 12 | v..,
Veer | 6 13V,
v-i7 14 |Nc

Note: On metal can, pin 5 is connected to case

TYPICAL DUAL IN-LINE PACKAGE

NOTES: All dimensions in inches
Leads are intended for insertion
in hole rows, .300 centers

ORDER PART NO. U6E7723393

Notes on Page 2.

*Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA723C

ELECTRICAL CHARACTERISTICS (Note 2)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Line Regulation V=12VtoV=15V .01 0.1 % Vour
Viy=12VtoV, =40V 0.1 0.5 % Vour
0°C < T, <70°C, Vjy=12VtoV =15V 0.3 % Vour
Load Regulation I,.=1mA to I, =50mA .03 0.2 % Vour
0°C<T, <70°C, I, =1mAto | =50mA 0.6 % Vour
Ripple Rejection f =50 Hzto 10 kHz, Cper =0 74 dB
f =50 Hz to 10 kHz, Cper =5 uF 86 dB
Average Temperature Coefficient 0°C < T, <£70°C .003 .015 %/°C
of Qutput Voltage
Short Circuit Current Limit Ric =102, Vo ;=0 65 mA
Reference Voltage 6.80 7.15 7.50 v
Output Noise Voltage BW = 100 Hz to 10 kHz, Cper =0 20 Vs
BW = 100 Hz to 10 kHz, Cppe =5 uF 25 Vs
Long Term Stability 0.1 9%:/1000 hrs
Standby Current Drain IL=0, V=30V 23 4.0 mA
Input Voltage Range 9.5 40
Output Voltage Range 2.0 37
Input-Output Voltage Differential 3.0 38 v

DEFINITION OF TERMS

LINE REGULATION — The percentage change in output voltage for a specified change in input voltage.

LOAD REGULATION — The percentage change in output voltage for a specified change in load current.

RIPPLE REJECTION — The ratio of the peak to peak input ripple voltage to the peak to peak output ripple voltage.

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE — The percentage change in output voltage for a specified change in ambient temperature.

SHORT CIRCUIT CURRENT LIMIT — The output current of the regulator with the output shorted to the negative supply.

REFERENCE VOLTAGE — The output of the reference amplifier measured with respect to the negative supply.

OUTPUT NOISE VOLTAGE — The rms output noise voltage with constant load and no input ripple.

STANDBY CURRENT DRAIN — The supply current drawn by the regulator with no output load and no reference voltage load.

INPUT VOLTAGE RANGE — The range of supply voltage over which the regulator will operate.

OUTPUT VOLTAGE RANGE — The range of output voltage over which the regulator will operate.

INPUT-OUTPUT VOLTAGE DIFFERENTIAL — The range of voltage difference between the supply voltage and the regulated output voltage over which the
regulator will operate.

SENSE VOLTAGE — The voltage between current sense and current limit terminals necessary to cause current limiting.

TRANSIENT RESPONSE — The closed-loop step function response of the regulator under small-signal conditions.

NOTES:

(1) Derate metal can package at 6.8 mW/°C and dual in-line package at 8 mW/°C for operation at ambient temperatures above 25°C.

(2) Unless otherwise specified, TA =25°C, ViN=V+t =Vc =12V, V- =0, Vout =5V, IL=1mA, Rsc =0, Ci =100 pF and divider impedance as seen by the error
amplifier < 10 KQ.

(3) For metal can applications where Vz is required, an external 6.2 zener should be connected in series with Vout.

(4) Figures in parentheses may be used if Ri/Rz divider is placed on opposite of error amp.

(5) Replace Ri/Rz in figures with divider shown in figure 13.

(6) V+ and Vc must be connected to a +3 V or greater supply.

(7) L1 is 40 turns of #20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009” air gap.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA723C

TYPICAL PERFORMANCE CURVES

MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT i
AS A FUNCTION OF AS A FUNCTION OF LOAD REGULATION
INPUT-OUTPUT VOLTAGE INPUT-QUTPUT VOLTAGE CHARACTERISTICS WITHOUT
DIFFERENTIAL DIFFERENTIAL CURRENT LIMITING
200 - —— 200 ——
K e o
Prravowr = 60 mW Pormor = 60 mW
160 T o HERT SiNK) 160 O HEAT SNk ] o -
T 1 5 ——— Li=oc_|
L 120 \ < 120 \ :ﬁ ~— E
; \ = LN 5 o T
] ] 5
. SN 3
\\“= 5°C \ NTxz 25°C '3
N N
40 N 40 N
T.= AN T~ T,= 70'0\\ ™~ o2
° l 10 20 30 a0 50 % 1]o 20 30 20 50 ° 20 40 60 80 100
(V- Vour) -V (Vo= Vour) -V OUTPUT CURRENT - mA
CURRENT LIMITING
LOAD REGULATION CHARACTERISTICS AS A
CHARACTERISTICS CURRENT LIMITING FUNCTION OF JUNCTION
WITH CURRENT LIMITING CHARACTERISTICS TEMPERATURE
+0.1 e 12 08 200
NS AN
Rsc = }o a 10 <
> > 071 160
. § § _:Ukn\,’r "o("ct
20 _— T.= 25°C 5 o8 To=25C | 3 et
* SUREZ =R g i £ o 2
s‘ NN T / 2 os T, =70°C g -
g ] 5 3 T, = 0°C £
3 w 2 o
g o1 n=7tl N ™ ; 04 [ Z 03 ~—~SURRENT Rect .
~ P EEEiaRna=.
02—y, = 12V, o o4 40
L2 i
02 il
10 20 30 ) 20 40 60 80 100 0;360 20 20 760 Ti00 +m;1
OUTPUT CURRENT - mA OUTPUT CURRENT -mA JUNCTION TEMPERATURE - °C
LINE REGULATION AS A LOAD REGULATION AS A STANDBY CURRENT DRAIN
FUNCTION OF INPUT-QUTPUT FUNCTION OF INPUT-OUTPUT AS A FUNCTION OF
VOLTAGE DIFFERENTIAL VOLTAGE DIFFERENTIAL INPUT VOLTAGE
+03 T +0.2 T 50 T
e 0o =0
T. = +25°C,
s'g +0.1 ; 0 i é 3.0 i
;_ ] — ] % To = + 5-(:‘
= 3 ™~ g L —
3 0 g -01 I | - g 20 v i
g | | Z // Ta= +70°C
Vi = +12V, vV
-0.1 —0.2 —v;;.: ; as v, ¢ 10
S PR oA
—02 Y N B -
—5 5 15 25 35 a5 -5 5 15 25 35 a5 00 10 20 30 20 0
V- Vour) -V Vi -Vour) -V INPUT VOLTAGE - V
LINE TRANSIENT LOAD TRANSIENT OUTPUT IMPEDANCE AS A
RESPONSE RESPONSE FUNCTION OF FREQUENCY
60 40 12 10 ——rrrrm
I mrlur V(l)LTAC!E LoaD CurRenT 1o i .‘:,’E E g%‘:m”
z 40 I 20 g E 80 ] p \ . ;_Tﬁ Sl (,‘V,}
g i g l \ ° % o 10
E 20 0 § g 20 ! \ :_g_' § C =
§ A { [ OUTPUT VOLTAGE E 8 \QUTPUT VOLTAGE - —10 § E m //
S . I 2 s
z A 20 g E 4 2 S 'g' 0.1 /| mi
E Vo +12V, 5 E Vo= +12V, \V/ =
S —20 Vo= +5V, -840 Z © -a0 —Vo-lﬂ = 4;5;."\ T
—;lz;sn-‘?: | 1.=250, | _30
R ol s R;c[ =0 I
2 : 5 15 25 35 Pra s 5 15 25 35 4 oo 1k 10k 100k ™
TIME - s TIME - us FREQUENCY - Hz

LIMITING CURRENT - mA
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA723C

TABLE |
RESISTOR VALUES (K2) FOR STANDARD OUTPUT VOLTAGES
POSITIVE APPLICABLE | FiXED OUTPUT OUTPUT ADJUSTABLE NEGATIVE APPLICABLE | FIXED QUTPUT 5% OUTPUT
OUTPUT VOLTAGE FIGURES +5% +109% (Note 5) || OUTPUT VOLTAGE | FIGURES +5% ADJUSTABLE +10%
(Note 4) R, R, R, P, R, R, R, R, P, R,
+3.0 1, 56,9, | 412 3.01 1.8 05 1.2 +100 7 3.57 102 22 10 91
12 (4) )
+3.6 1,569, | 357 3.65 15 0.5 15 +250 7 3.57 255 2.2 10 240
12 (4) '
+5.0 1,5 6,9 | 215 499 15 0.5 2.2 —6 (note 6)| 3, (10) 3.57 243 1.2 05 75
12 (4)
+6.0 1,5 6,9 | 115 6.04 0.5 0.5 2.7 -9 3, 10 348 5.36 1.2 05 2.0
12 (4)
+9.0 2, 4, (5, 6,| 187 7.15 .15 1.0 2.7 —12 3, 10 3.57 845 1.2 05 33
12, 9)
+12 2, 4, (5, 6,| 4.87 7.15 20 1.0 3.0 —15 3, 10 3.65 115 1.2 05 43
9, 12)
+15 2,4, (5 6,| 7.87 7.15 33 1.0 3.0 —28 3,10 3.57 243 1.2 05 10
9, 12)
+28 2,4, (5 6,]21.0 7.15 5.6 1.0 2.0 —45 8 3.57 41.2 2.2 10 33
9, 12)
+45 »7 3.57 48.7 2.2 10 39 —100 8 3.57 97.6 2.2 10 91
+75 7 3.57 787 2.2 10 68 —250 8 3.57 249 2.2 10 240
TABLE 1
FORMULAE FOR INTERMEDIATE QUTPUT VOLTAGES
Outputs from +2 to +7 volts Qutputs from +4 to 4250 volts Current Limiting
[Figures 1, 5, 6, 9, 12, (4)] , [Figure 7] s = Veense
R R, —R LIMIT =
VOUT=[VREFX R|—:R2 1 VOUT'_"_'["%EE“ ZRI ._'_], R3=R4 sc
Outputs from 47 to 437 volts Outputs from —6 to —250 volts Foldback Current Limiting
[Figures 2, 4, (5, 6, 9, 12)] [Figures 3, 8, 10] heee = [ Vour Ry Veense (R; + Ry ]
R R \/ R R EE ™
Vour = Vege X — : - Vour =1 J%Ei X -*I‘Ri'——z' Ii Ry =R, Roc Ra Foc R
2 ! | = Vsense R, + R,
SHORT CKT R, R,
Figure 1 Figure 2
BASIC LOW VOLTAGE REGULATOR BASIC HIGH VOLTAGE REGULATOR
(Vout == 2 to 7 Volits) (Vout = 7 to 37 Volts)
Vi Vin
W] Jve v v
Vout Veer Vour
Vrer \/ q Vz :1
RSC RSC
SR w723 € f—b—rn—q-m FEELLETED R | warzc o T REcuLaTED
D cs cs OUTPUT
1 o NI Inv 3R,
[ NI nv T(;.VW— . 3
2R vl T [comP T 100 pF v COMP J—c )
71‘ = [100 pF j: R
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Veltage 5V Regulated Output Voltage 15V
Line Reguiation (AViN=13V) 0.5 mV Line Reguiation (AVin=13V) 1.5 mV
Load Regulation (AlL=50 mA) 1.5 mV Load Regulation (Al.=50 mA) 4.5 mV
Note: R3 = 'ER,!I% for minimum temperature drift. Nete: Ry = F:'_;;ZZ for minimum temperature drift.
R: may be eliminated for minimum component count. R: may be eliminated for minimum component count.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A723C

Figure 3
NEGATIVE VOLTAGE REGULATOR

Vin

Figure 4

POSITIVE VOLTAGE REGULATOR
(External NPN Pass Transistor)

_L Vin
= R, 2 V* Vc 3 Rs v
$2ko T
Vier Vou = Veer SE8040
T
V2 ¥ SE8540
3Ry
uA723C CL}— nA723C CL
R, < p— R%(:l‘-"l%_LAJED
p: L PUT
3Kke S csh— cs 3R :
—N.I Inv N.1 Inv
RS RS V COMPI:I‘C' » 1 ‘L:l- R
31k 3 100 pF| v CompP ¢ 2
500 pF
REGULATED = =
OUTPUT
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage —15V Regulated Output Voltage +15V
Line Regulation (AViNn=3V) 1mV Line Regulation (AViNn=3V) 1.5 mV
Note 3 Load Regulation (AlL = 100 mA) 2 mV Load Regulation (AlL. =1 amp) 15 mV
Figure 5 Figure 6
POSITIVE VOLTAGE REGULATOR FOLDBACK CURRENT LIMITING
(External PNP Pass Transistor)
Vin
Vin
SR,
(, 5
1 goe T v vcl R REGULATED
v* Vc 2N5001 300 OUTPUT
Vier Vour MV o
VREF vom R
v, — T~ 327k
3R, A72
3R, uA723C CL $ nA723C CL o
Sk cs 5.6 kn
cs SR
——l N.I. Inv =
NI Inv -
L REGULATED R, v-|compLc,
R v-|comp| ¢ OUTPUT IM
I .05 4F = = =
= =7 'TYPICAL PERFORMANCE
TYPICAL PERFORMANCE Regulated Output Voltage +5V
Regulated Output Voltage +5V Line’ Regulation (AVin=23V) 0.5 mV
Line Regulation (AVin=23V) 0.5 mV Load Regulation (AlL = 10 mA) 1 mV
Load Regulation (AlL = 1amp) 5 mV Current Limit Knee 20 mA
Figure 7 Figure 8
POSITIVE FLOATING REGULATOR NEGATIVE FLOATING REGULATOR
Rs Vin Vin
2000 R,
vl v I 100 v v
. Vs b— B Vesr Vou f— R,
Vre ¢ 10 ko
T, T,
vz 2N2580 bZN 12V vz 2N5287
D, 3
6V ; E;IR.Z . uA723C CL R, 15 |§§< uA723¢ oL }—
. R,
R':E cs — < 10 CcS—
N.I. Inv N.L. Inv
1. R Lec
1.2k .
REGULATED REGULATED
L OUTPUT OUTPUT
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage 4100V Regulated Output Voltage —100V
Line Regulation (AViN=20V) 15 mV Line Regulation (AViN=20V) 30 mV
Note 3 Load Regulation (AlL = 50 mA) 20 mV Note 3 Load Regulation (AlL.=100 mA) 20 mV
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA723C

TYPICAL PERFORMANCE
Regulated-Output Voltage +5V

Line Regulation (AViIN=3YV) 0.5 mV
Load Regulation (Al.=50 mA) 1.5 mV

Note: Current limit transistor may be
used for shutdown if current
limiting is not required.

Figure 9 Figure 10
POSITIVE SWITCHING REGULATOR NEGATIVE SWITCHING REGULATOR
Vin Vi
(. RS
g3k 2hs153
v Vel _L ﬂ[ JVC
T, 1N2071 = Sk |
Vier Vour 2N5287 b L ;» g Vier Vou |—
v |- ' 1.2mH v T, D,
= z 2N5287 1N2071
R, C =
Rig o [ > ReSuED 0.1, F T uA723C  CL |—
[ l R cs }— ' ‘ 1.2mH
R, c. 1ko . REGULATED
;v‘lz‘v N.I. Inv ]: 100 ,F AAA- N.L. Inv OUTPUT
Q
RS R, |v-  |COMP RS RS VvV ]COMRLC, ¢
c 2 4 = [5S 1 ng 2
1Mo < Ti5pF 100 4F
0.1 HFI = I
— — :.L =
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage +5V Regulated Output Voltage —15V
Line Regulation (AVin=30V) 10 mV Note 3 Line Regulation (AVin=20V) 8 mV
Note 7 Load Regulation (AlL=2 amps) 80 mV Note 7 Load Regulation (Al. = 2 amps) 6 mV
Figure 11 Figure 12
REMOTE SHUTDOWN REGULATOR WITH SHUNT REGULATOR
CURRENT LIMITING
le
vIN
(: Rl
r ‘b
v+ Ivc g100e REGULATED
v v _p. REGULATED v Ve ouTPUT
REF out
R OUTPUT Ve v l—
vV — R; T,
L R, A SE8040
3R uA723C CL 1000
p: wA723C¢ CL|—
cs L
I csb— =
N.I Inv
Inv N.L
3R V-[comp 2N3646 cest
A c T, LoGIC R v-| comp_c,
1nF 2ka  INPUT TseF

TYPICAL PERFORMANCE
Regulated Output Voltage +5V
Line Regulation (AViNn=10V) 2mV
Load Regulation (AlL.=100 mA) 5 mV

Figure 13 SCHEMATIC DIAGRAM
OUTPUT VOLTAGE
ADJUST
R,
1ko
Q
R
Q,
P Qe—o0
R, Ry, 520 R, $————————0 COMPENSATION
ko 1500 o CURRENT
y LIMIT
S S CURRENT
Vies NON-INVERTING V- INVERTING SENSE
INPUT INPUT
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HA726

TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAI. DESCRIPTION — The «A726 is a monolithic transistor pair in a high thermal-resistance package, held at a con-
stant temperature by active temperature regulator circuitry. The transistor pair displays the excellent matching, close PHYSICAL DIMENSIONS
thermal coupling, and fast thermal response inherent in monolithic construction. The high gain and low standby dissipa- 370
tion of the regulator circuit permits tight temperature control over a wide range of ambient temperatures. It is intended 338
for use as an input stage in very-low-drift dc amplifiers, replacing complex chopper-stabilized amplifiers; it is also
useful as the nonlinear element in logarithmic amplifiers and multipliers where the highly predictable exponential rela- ]
tion between emitter-base voltage and collector current is employed. The device is constructed on a single silicon chip e 260
using the Fairchild Planar * process. L l
" I
ABSOLUTE MAXIMUM RATINGS 10 LEADS IJIJ A
Operating Temperature Range —55°C to +125°C 019 o1 Imn[l[lﬂ[m 500 N
StoragT e Temperature Range —65°C to +150°C 016 »;
Lead Temperature (Soldering 60 seconds) 300°C 23015
Supply Voltage +18V 230 7P
MAXIMUM RATINGS FOR EACH TRANSISTOR
Maximum collector-to-substrate voltage 40V
BVero 40V
LVeeo [Note 11 30V
[T 5V
Collector Current 5mA i \
.034 .045
.028 .029
NOTES: All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.32 grams
ORDER PART NO. U5J772631X
SCHEMATIC DIAGRAM CONNECTION DIAGRAM
O V+
TEMP ADJ I) 8
iy NS
L‘ R2 Ry
°6r AHGEN EEASE I
@rog =2,
By 3 a 9 1 Qs
E B 3 ) SR TOP VIEW
ik gan S 2.381(9 2§ s,zzv s 2:9
Ca 3
N o
B VWA
25 %2 0 Q]/' 100
E : oV-
10 5
Note 1: Measured at 1 mA collector current. = Planar is a patented Fairchild process.
B aamamn

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA726

ELECTRICAL CHARACTERISTICS (—55°C < Ta < +125°C, Vs =

+15V, R.gj = 62 k2 unless otherwise specified)

PARAMETER

CONDITIONS MIN.  TYP. MAX. UNITS
Input Offset Voltage 10 uA < lc <100 4A 1.0 25 mV
Vee =5V, Rs < 509
Input Offset Current le=10pA Ve: =5V 10 50 nA
Input Offset Current lc = 100 uA, Ve = 5V 50 200 nA
Average Input Bias Current le=10pA Ve =5V 50 150 nA -
Average Input Bias Current le = 100 wA, Ve = 5V 250 500 - nA
Offset Voltage Change le=104A,5V < Vee < 25V,Rs < 100 ke 0.3 6.0 mV
Offset Voltage Change le =100 1A, 5V < Vee < 25V, Rs < 10k 0.3 6.0 mV '
Input Offset Voltage Drift 10 A < lc < 100 1A, Vee =5V, 0.2 1.0 uVv/°C
. Rs <509, +25°C < Ta < +125°C
Input Offset Voltage Drift 10uA < le <100 4A, Vee =5V, 0.2 1.0 uV/°C
Rs < 509, —55°C < Ta < +25°C
Input Offset Current Drift le=10pA Ve =5V 10 pA/°C
Input Offset Current Drift le =100 uA, Vee =5V 30 pA/°C
Supply Voltage Rejection Ratio 10xA < lc <100 4A, Rs < 509, 25 uVIV
Low-Frequency Noise le =10 yA, Ve = 5V, Rs < 500 4.0 uvpp
BW = .001 Hzto 0.1 Hz .
Broadband Noise lc = 10 yA, Ve = 5V, Rs < 502 10 1V pp
BW = 0.1 Hz to 10 kHz :
Long-term Drift 10 wA < lc < 100 A, Vee = 5V, Rs < 50Q,Tp=25°C 5.0 uV/week
High Frequency Current Gain f=20MHz, Ic = 100 yA, Ve =5V 15 35
Output Capacitance le=0,Ves =5V 1.0 pF
Emitter Transition Capacitance le = 100 xA 1.0 pF
Collector Saturation Voltage ls = 100 4A, Ic = 1 mA 0.5 1.0 v

TYPICAL PERFORMANCE CURVES

CURRENT GAIN

SUPPLY CURRENT - mA

g

g

g

g

CURRENT GAIN AS A FUNCTION

OF COLLECTOR CURRENT

Veg =50V

Vg ® 415V
Rog; * 6240

)

—
-557C<T, <4125°C

-

100uA 1mA
COLLECTOR CURRENT

OF AMBIENT TEMPERATURE
T T

10mA

SUPPLY CURRENT AS A FUNCTION

Vg etV |

Rygj " 6262

20 0 60 100
TEMPERATURE - °C

TYPICAL X1000 CIRCUIT

|||——~‘

D1
15V \n757A
7| Red) ‘E +15V
62ko > S 25ko
500 6 SRy
AA—2
VWi 3 8| 4
R3 —
Ein 10| HA726,
natlis
I L-lsv
T Q75ke
R7
Q1 Qlg 2N2060
-15V
Re
AAA
VWA
3500 50ka
R4 ALL RESISTORS 1%

Eout
p—
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pA726C

TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION—The »A726C is a monolithic transistor pair in a high thermal-resistance package, held
at a constant temperature by active temperature regulator circuitry. The transistor pair displays the excellent
matching, close thermal coupling, and fast thermal response inherent in monolithic construction. The high
gain and low standby dissipation of the regulator circuit permits tight temperature control over a wide range
of ambient temperatures. It is intended for use as an input stage in very-low-drift dc amplifiers, replacing
complex chopper-stabilized amplifiers; it is also useful as the nonlinear element in logarithmic amplifiers and
multipliers where the highly predictable exponential relation between emitter-base voltage and collector current
is employed. The device is constructed on a single silicon chip using the Fairchild Planar* process. For full
temperature range (—55°C to +125°C) see uA726 data sheet.

ABSOLUTE MAXIMUM RATINGS
Operating Temperature Range 0°C to +85°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 seconds) 300°C
Supply Voltage +18V

MAXIMUM RATINGS FOR EACH TRANSISTOR

Maximum collector-to-substrate voltage 40V
BVcso i 40V
LVceo (Note 1) 30v

£8O v
Collector Current ; ~5mA

PHYSICAL DIMENSIONS

370

335 335
305
040 260
MAX. 240
i

IO
ﬂ

e e

.034 AN 2 .045

.028 .029

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is'1.32 grams

ORDER PART NO. U5J772632X

SCHEMATIC DIAGRAM

O V+
8
TEMP ADJ
O—
6
R2 Ry
Q¢ A A AY
21ko 1k
C; r
B Q
1 2 1 Q7
E) Re S R3 D2
. 3 2ko S 438ke = 6.2v
2 5
Rs
8 Q2 Q
25 2 s 100
Ez O e oV
10 SUBSTRATE 5

CONNECTION DIAGRAM

TOP VIEW

NOTE: (1) Measured at 1 mA collector current.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A726C

ELECTRICAL CHARACTERISTICS (0°C < T, < +85°C, Vg = x15V,-R.sj = 75 k2 unless otherwise specified)

CONDITIONS MIN.

PARAMETER TYP. MAX. UNITS

Input Offset Voltage 10 wA < 1 <100 4A 1.0 3.0 mV
Ve = 5V, Rg < 509

Input Offset Current lc =10 4A, Vg = 5V 10 100 nA

Input Offset Current lc =100 pA, Vo = 5V 50 400 nA

Average Input Bias Current lc =10 kA, Vg = 5V 50 300 nA

Average Input Bias Current lc =100 gA, Vg = 5V 250 1000 nA

Offset Voltage Change lc =10 4A, 5V < Ve < 25V, Rg < 100 kQ 0.3 6.0 mv

Offset Voltage Change lc =100 wA, 5V < Vg < 25V, Rg < 10 kQ 03 6.0 mvV

Input Offset Voltage Drift lc =100 pA, Ve = 5V, Ry < 500 0.2 20 .pV/ °C

Input Offset Current Drift lc =10 pA, Vg =5V 10 pA/°C

Input Offset Current Drift lc = 100 yA, Vg = 5V 30 pA/°C

Supply Voltage Rejection Ratio lc =100 zA, Rg = 500 25 uV/V

Low-Frequency Noise lc =10 A, Ve = 5V, Rg <500, 4.0 /Nipp
BW = 0.001 Hz t0 0.1 Hz

Broadband Noise Ic =10 A, Ve = 5V, Rg < 509, 10 uVpp
BW = 0.1 Hz to 10 kHz

Long-Term Drift lc = 100 uA, Vo = 5Y, 5.0 uV/week
Ry < 50Q,T, = 25°C

High-Frequency Current Gain f =20 MHz, I =100 A, Ve = 5V 1.5 35

Output Capacitance le =0,V =5V 1.0 pF

Emitter Transition Capacitance lg =100 xA 1.0 pF

Collector Saturation Voltage lg =100 yA, Ic =1mA 0.5 1.0 v

TYPICAL PERFORMANCE CURVES

CURRENT GAIN AS A FUNCTION
OF COLLECTOR CURRENT

1000 T 7
Vee *5.0V
Vg rtIsv
800 Radj =75kQ
0°C<Tpc8°C) |
z
fw
e 1
-]
20 \
OIM 100pA 1.0mA 10mA

COLLECTOR CURRENT

SUPPLY CURRENT AS A FUNCTION
OF AMBIENT TEMPERATURE

10 —
VootV |
Rygj =15k
< 8.0
£
: \
= N
& N
g 6.0
3 AN
z N
3 a0 N
2.0
\\
0
0 2 © 0 ) 100

TEMPERATURE - °C

D1
15V \N757A

= Radj
75kQ
500 , ¢

8
R3 3 4
Ein 10]va726C

s

[]-15v
T 75k
SRy

Q1, Qlg 2N2060

-15V

Re

AAA

TYPICAL X1000 CIRCUIT

+15V

VVv

$500 50k

Ry ALL RESISTORS 1%

—AA
—

Eout
—
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uA727

TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

FEATURES

e VERY LOW OFFSET DRIFTS

¢ HIGH INPUT IMPEDANCE

e WIDE COMMON MODE RANGE

GENERAL DESCRIPTION — The ©A727 is a monolithic, fixed gain, differential-input differential-output ampli-
fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package,
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper-
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D

converters.

ABSOLUTE MAXIMUM RATINGS

Operating Temperature Range

Storage Temperature Range

Lead Temperature (Soldering, 60 second time limit)
Supply Voltage (Amplifier and Heater)

Differential Input Voltage

Common Mode Input Voltage

—55°C to +125°C
—65°C to +150°C
300°C
+18V
+10V
=15V

PHYSICAL DIMENSIONS
(In accordance with JEDEC TO-100)

.370
335 335
305
.040 i
MAX. '}gg
- :

T H b
‘ MHH-H-“I.IJ 040

10 LEADS MAX.

019

el

.230 TP

.034 ; 2 .045

.028 .029

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.32 grams

ORDER PART NO. U5J7727312

SCHEMATIC DIAGRAM

vt

i

3 T TEMP.ADL 'Jn

1)
RS 3e 0y Ry7230 L. R ® h]’
0g A )
o ke | 1k
Ry 3s0ke LTE {1
1}
—40,, 04— 1
rea.comp.s1 | P22 . O R20 | rrea.comp.#2
"w 3000 15 3000 4 —Ku
3 0—F 1, o360k Magsone L 2

NPT #1 INPUT #2 0,

—Ke, K Gp—tp G

UTPUT #2
Ma2g1oke o9 80— Ryg310k ] [} ]
L 1631000 s300 Mo 2N, 432.400
[y 8 ] Ju" L) \A“Zh__r__:. 0N
A L e e
[}
Rg312000 Mg 300 ,:‘:, Ri3120k Lz K1 Rs3100

CONNECTION DIAGRAM
(Top View)

FREQ.COMP. #1

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ;iA727

ELECTRICAL CHARACTERISTICS (—55°C < T, < +125‘°C, Vit =V,* = +15V, V" = —15Y,

Rapy = 330 kQ, unless otherwise specified)

PARAMETER CONDITIONS MiN. TYP. MAX. UNITS
Input Offset Voltage R; <50Q 2.0 10 mV
Input Offset Current 2.5 15 nA
Input Bias Current 12 40 nA
Input Offset Voltage Drift- Ry <509, +25°C < T, < +125°C 0.6 1.5 uv/°C

Ry £50Q, —55°C < T, < +25°C 0.6 15" uv/°C
Input Offset Current Drift +25°C < T, < +125°C 2.0 pA/°C

—55°C < T, < +25°C 2.0 pA/°C

Input Bias Current Drift —55°C < T, < +125°C 15 - pA/°C
Differential Input Resistance ' 300 MQ
Common Mode Input Resistance 1000 ' MQ
Input Voltage Range %12 +13 v
Supply Voltage Rejection Ratio Ry < 100 k2 80 uv/v
Common Mode Rejection Ratio Ry < 100 k2 80 100 dB
Output Resistance 1.0 4.0 kQ
Output Common Mode Voltage —6.0 —5.0 —4.0 v
Differential Output Voltage Swing £5.0 +7.0 +10 vV
Output Sink Current 10 30 80 LA
Differential Load Rejection 5.0 10 MV /uA
Differential Voltage Gain 60 100 250
Low Frequency Noise BW = 10 Hz to 500 Hz, R; < 50 3.0 uVrms
Long Term Drift R <50Q 5.0 uV/week
Amplifier Supply Current T,=+25°C 1.0 2.0 mA '
Heater Supply Current T, = +25°C 10 15 mA

TYPICAL X1000 CIRCUIT

+15V
90kQ

+15V

EIN 50Q
o —AAA

-15V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS .A727

MEAN SQUARE NOISE VOLTAGE - V2 / Hz

INPUT COMMON MODE VOLTAGE RANGE - +V

DIFFERENTI AL VOLTAGE GAIN

0wk

w0s

10716

1wl

-18
10
1

2.2

0.6

0.2

NOISE VOLTAGE
AS A FUNCTION OF
FREQUENCY

——rrrr
v iy
Rap,- 330k

0 100 Ik 10k 100k
FREQUENCY - Hz

RECOMMENDED R.p, AS A
FUNCTION OF MAXIMUM
AMBIENT TEMPERATURE

—
Vg= £15V
N
S
El 50 70 % 110 130

110

MAXIMUM AMBIENT TEMPERATURE - °C

INPUT COMMON MODE VOLTAGE
RANGE AS A FUNCTION OF
SUPPLY VOLTAGE

LI
1py” 680A |

SUPPLY VOLTAGE - +V

DIFFERENTIAL VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE

'apy” 68KA

SUPPLY VOLTAGE - +V

TYPICAL PERFORMANCE CURVES

NOISE CURRENT
AS A FUNCTION OF
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02
| T OTTTT
Vg 215y
Rap 330k 0]

1073

1024

MEAN SQUARE NOISE CURRENT - A2 Hz

10 100 N 106 100k
FREQUENCY - Hz
RELATIVE CHIP TEMPERATURE

AS A FUNCTION OF
AMBIENT TEMPERATURE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA727

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero differential output voltage:

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the differential output at zero.

DIFFERENTIAL INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded.

COMMON MODE INPUT RESISTANCE — The resistance looking into both inputs tied together.

INPUT BIAS CURRENT — The average of the two input currents.

INPUT VOLTAGE RANGE — A range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range.
DIFFERENTIAL VOLTAGE GAIN — The ratio of the change in differential output voltage to the change in differential input voltage producing it.
DIFFERENTIAL OUTPUT VOLTAGE SWING — The peak differential output swing that can be obtained without clipping.

OUTPUT RESISTANCE — The resistance seen looking into either output terminal with the differential output at zero.

SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it.

OUTPUT COMMON MODE VOLTAGE — The average voltage at the two output terminals referred to ground.

OUTPUT SINK CURRENT — The maximum negative current that can be supplied by each output.

DIFFERENTIAL LOAD REJECTION — The ratio of the change in input offset voltage to the change in differential load current producing it.

1,0, — The current into terminal 6.

FREQUENCY COMPENSATION CIRCUIT

FAIRCHILD

RTEREERINEE
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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pA727B

TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

FEATURES

o VERY LOW OFFSET DRIFTS
e HIGH INPUT IMPEDANCE
e WIDE COMMON MODE RANGE

GENERAL DESCRIPTION — The «A727B is a monolithic, fixed gain, differential-input differential-output ampli-
fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package,
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper-
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D
converters. For full temperature range operation (—55°C to +125°C) see ©A727 data sheet.

ABSOLUTE MAXIMUM RATINGS

PHYSICAL DIMENSIONS
(in accordance with JEDEC TO-100)

370
335 338
305
.040 1L5
MAX. 165

- |
T :
MHHHM“
10 LEADS oae.
2o, II[I[IU[I['[]]] 500 MIN
SR 1
230 TP

Operating Temperature Range —20°C to +85°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 second time limit) 300°C
Supply Voltage (Amplifier and Heater) +18V
Differential Input Voltage =10V 034 045
Common Mode Input Voltage +15V ) T
NOTES: All dimensions in inches
re gold-plated Kovar
::zz::e ewge?g‘:tn ias‘el .020 garams
ORDER PART NO. U5J7727333
SCHEMATIC DIAGRAM CONNECTION DIAGRAM
vt W (top view)
T TEMP.AD. 'Ja s
Ry133k0 0, R733ke ’ l‘ Ry Ry “T '
A Mo T e FREQ.COMP. #1
Ry 360k Rig360ka
1 [} L] QUTPUT #1
FREQ.COMP.#1 fzz ﬂ" d “20 u .20 FREQ.COMP.#2
100 Wt is " iy S +—Ku puT #2522 O outpur #2
njw‘u,rTKn’ e nagena x nmnztz [ ,
+
"—K'Z .,_K,,“ a,,>___ q,,)_, INPUT #1 OV
OUTPUT #2
R RSt O] hepme Yne  Reso 2F"z L FREQ.coNP.#20_ 3O TENP A0l
-
'w_\,,L Y1 .)“13 }"u }ﬂz: ‘ oy nsf\"
Rg3120k0 Rg3iske I:'& ";'é Rn3120k0 R31.5k0 #s$100
-
s 5

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1.A727B

ELECTRICAL CHARACTERISTICS (—20°C < T, < +85°C, V,;* =V, * = {15 V,V- =

—15V, R,p, = IMQ, unless otherwise specified)

90kQ

A

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry < 50Q 20 mV
Input Offset Current 2.5 nA
Input Bias Current 12 nA
Input Offset Voltage Drift R; <50Q 0.6 uv/°C
Input Offset Current Drift 2.0 pA/°C
Input Bias Current Drift 15 pA/°C
Differential Input Resistance 300 MQ
Common Mode Input Resistance 1000 MQ
Input Voltage Range +13 v
Supply Voltage Rejection Ratio R < 100 k2 80 VIV
Common Mode Rejection Ratio Ry < 100 k2 . 100 dB
Output Resistance ; 1.0 kQ
Output Common Mode Voltage —5.0 v
Differential Qutput Voltage Swing +7.0 v
Output Sink Current 30 A
Differential Load Rejection 5.0 wV/pA
Differential Voltage Gain 100
Low Frequency Noise BW = 10 Hz to 500 Hz, Ry < 50 3.0 wVrms
Long Term Drift ‘ R; <50 5.0 uV/week
Amplifier Supply Current ' To=+25°C " . 1.0 mA
Heater Supply Current T, = +25°C 10 mA
TYPICAL X1000 CIRCUIT
+15V
90kQ
50Q
o— —AAA~—
EIN 50Q
o, —WWV
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uA730
DIFFERENTIAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The »A730 is a differential amplifier constructed on a single silicon-chip using the
Fairchild Planar* epitaxial process. This device has a wide range of applications since it has both a differential :
. A . . . ' ! o PHYSICAL DIMENSIONS
input and output; any combination of single-ended or differential configurations can be employed at its input in accordance with
and output. The emitter follower output stage gives this device a low output impedance making it useful as ’Ebtcm'::;"""'"
a preamplifier. N
3% —]
‘ 185
ABSOLUTE MAXIMUM RATINGS » - ,‘mx‘
Supply Voltage ‘ - 15V ' 500 MIN.
Differential Input Voltage +=5V
Common Mode Input Voltage - o 25t055V
Internal Power Dissipation (Note 1) : 300 mwW
Operating Temperature Range o —55°Cto +125°C
Storage Temperature Range . ) . —65°Cto +150°C
Lead Temperature (Soldering, 60 seconds) ) - 4300°C
NOTES: Dimensions as per fatest J-10 committee
All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.22 grams
Order Part No. U5B773031X
SCHEMATIC DIAGRAM CONNECTION DIAGRAM
(Top View)
v+t , )
1003 256k 2108
OUTPUT | OUTP!
°3 } 1 2 K °4
Low Z INPUT | INPUT ' LOW Z
o 1|2 K a b Low Z O OUTPUT 1
OUTPUT 1 o—o 1 .1 2 ouTRUT 2
Hi Z
A OUTPUT 1
: GND
%3 % ' 3%2*9
2lkag ) 313k Note: Pin 4 conneqted to case
sgm

NOTES: ) ) . *Planar is a patented Fairchild process.
(1) Rating applies for case temperature to 4-125°C; derate linearly at 5.6 mW/°C for ambient temperatures above --105°C.

| ‘
FAIRCHILD

, SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A730

ELECTRICAL CHARACTERISTICS (T, = 25°C, V-+ = 12.0V, and V., = 3.5 V unless otherwise specified)

PARAMETER (See Definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rs < 500 1.0 2.5 mvV
Input Offset Current 0.5 1.5 uA
Input Bias Current 3.5 7.5 A
" Input Resistance : 5.0 20 ke
Diffe,rentia‘l Voltage Gain R > 100 ke 100 145 160
Differential Distortion R, = 100 k2 s 80 300 mVpp
Bandwidth . C 1.0 - : 1.5 MHz
Single-Ended Output Resistance 70 500 Q
Output Voltage Swing R > 100 k2 5.0 8.0 Vpp
Supply Current R > 100 k2 9.5 13 mA
Power Consumption R, > 100 kQ 114 156 mwW
The following specifications apply for —55°C < To £ 125°C:
Input Offset Voltage R; < 500 35 mvV
Input Offset Current T, =+125°C 0.2 15 7.
T,=—55°C 1.0 3.0 uA
Input Bias Current . T,=—55°C 6.5 : 15 uA
Input Resistance ) 0.9 ‘ : k@
Input Voltage Range : 35 5.2 '
Common Mode Rejection Ratio s R < 500 70 85 - dB
f < 1.0 kHz,
435V < Vo < 452V
Differential Voltage Gain R_ > 100 k2 90 175
Common Mode Output Voltage 5.5 7.0 7.75 v
Qutput Resistance 600 Q
Output Voltage Swing , 45 6.8 Vpp
Supply Current Ty =—55°C 10 15 mA
CE T, =125°C - 80 11 mA
Power Consumption T, =—55°C 120 180 mW
T, =125°C 96 121 mW

TYPICAL PERFORMANCE CURVES

INPUT OFFSET CURRENT INPUT OFFSET CURRENT ~ INPUT BIAS CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE

20 ™
v¥-l2v

T T T T
I Taz25°C v*t=12v

o

o
@
®
o

~
—
o
o
/

INPUT OFFSET CURRENT - A
INPUT OFFSET CURRENT-uA

N

P
(=3

o
'S
\\

A

INPUT-BIAS CURRENT -4A

/

o
)
g
o
L

A ) ‘
7 . [
-60 -20 20 60 100 140 . 5.0 ‘70 9.0 n 13 15 L -60 -20 20 60 100 140
TEMPERATURE -°C SUPPLY VOLTAGE-V TEMPERATURE -°C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA730

NPUT BIAS CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE

5.0 —
T, *25°C
< 4.0 >
;E-‘ 3.0 P
L P
§ 20 -
§
10
[
50 7.0 9.0 I 13 15
SUPPLY VOLTAGE-V
DIFFERENTIAL VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE
1 T T
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©
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"é 1o
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TYPICAL PERFORMANCE CURVES

INPUT RESISTANCE
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AMBIENT TEMPERATURE
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CHARACTERISTICS
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o /A AT
g o
S
5.0
5 V4
30 /]
———y
-5.0
-0 -3 -0 10 30 50
INPUT VOLTAGE -mV
DIFFERENTIAL DISTORTION
AS A FUNCTION OF
AMBIENT TEMPERATURE
1000

L
*:12v

g

8
=3
~

rs

=3

o
~

n
o
=3
N

DIFFERENTIAL DISTORTION -~ mVpp

1 ©

60 -20 20 60 100 140
TEMPERATURE -°C

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
SUPPLY VOLTAGE

—
Tp=25°C

20
% 8.0
’§. 60
s
g 40 1/
I=1 //
Vv
2.0
5.0 70 9.0 n 13 15
SUPPLY VOLTAGE -V :
SUPPLY CURRENT AS A
FUNCTION OF SUPPLY VOLTAGE
2 T T
‘ Tp=25°C |
10 /I
I
RNy
3 7
E 6.0
4.0
2.0 ,
5.0 10 9.0 n 13 15

SUPPLY VOLTAGE -V

6-94




FAIRCHILD LINEAR INTEGRATED CIRCUITS uA730

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE—That voltage which must be applied between the input terminals to obtain zero differential output voltage.

INPUT OFFSET CURRENT—The difference in the currents into the two input terminals with the output at zero differential volts.

INPUT BIAS CURRENT—The average of the two input currents.

INPUT BIAS RESISTANCE—The resistance looking into either input terminal with the other grounded.

INPUT VOLTAGE RANGE—The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
COMMON MODE REJECTION RATIO—The ratio of the input voltage range to the maximum change in input offset voltage over this range.
DIFFERENTIAL VOLTAGE GAIN—The ratio of the change in the differential output voltage to the change in voltage between the input terminals producing it.
DIFFERENTIAL DISTORTION—The A.C. unbalance in the output common mode voltage prodhced by unsymmetrical output voltage swings.
BANDWIDTH—The frequency at which the differential voltage gain is 3 dB below its low frequency value.

OUTPUT RESISTANCE—The resistance seen looking into either output terminal with the output at differential null.

COMMON MODE QUTPUT VOLTAGE—The average voltage at the two output terminals referred to ground.

OUTPUT VOLTAGE SWING—The peak-to-peak output swing that can be obtained without clipping.

SUPPLY CURRENT—The current required from the power supply to operate the device with no load.

POWER CONSUMPTION—The DC power required to operate the amplifier with no load current.

TYPICAL PERFORMANCE CURVES

COMMON MODE REJECTION
RATIO AS A FUNCTION OF
AMBIENT TEMPERATURE

| UL
v*=i2v ]
+3.5VeVpys+5.2V

95

85

75

65

COMMON MODE REJECTION RATIO-dB

§5
-60 -20 20 60 100 140

TEMPERATURE - *C

FEAIRCHILD
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SEMICONDUCTOR
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COMMON MODE OUTPUT
VOLTAGE AS A FUNCTION OF
AMBIENT TEMPERATURE
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COMMON MODE OUTPUT VOLTAGE
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unA730C

DIFFERENTIAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The ¢A730C is a differential amplifier constructed on a single silicon-chip using the
Fairchild Planar* epitaxial process. This device has a wide range of applications since it has both a differential
input and output; any combination of single-ended. or differential configurations can be employed at its input
and output. The emitter follower output stage gives this device a low output impedance making it useful as
a preamplifier.

For full temperature range operation (—55°C to 4125°C), see uA730 data sheet.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 15V
Differential Input Voltage +5V
Common Mode Input Voltage 25t05.5V
Internal Power Dissipation (Note 1) 300 mwW
Operating Temperature Range 0°Cto+ 70°C
Storage Temperature Range —65°C to 4+150°C

Lead Temperature (Soldering, 60 seconds) +300°C

~

SCHEMATIC DIAGRAM
v+
10k23 $5.6k0 210k
Wiz | Wiz
OUTPUT | OUTPUT
o 1] 2 K %

Low z INPUT | INPUT

OUTPUT 1 o— 0|\1 1] 2 Ko, +—o LOW Z
r j UTPUT 2
2ka :E 05 [ :E 2k
2k0 $13k8
GND

NOTES:
(1) Rating applies for ambient temperatures to 4 70°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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PHYSICAL DIMENSIONS

i accordance with
JEDEC(T0-99) outline

370 .
335

}___.335
1305
.040 ¥
MAX. .185

Seating

|
Plane f‘_.m_zm]ﬁa MAX. |

b |
s 1) [

NOTES: Dimensions as per fatest J-10committee
All dimenstons in inches
Leads are gold-plated Kovar
Package weight 1s 1.22 grams

Order Part No. U5B7730393

CONNECTION DIAGRAM
(Top View)

LOW Z
"~ INPUT 2 .r () OUTPUT 1

Hi Z
Q
INPUT 1 OUTPUT 1

O
GND

Note: Pin 4 connected to case

*Planar is a patented Fairchild process.

e
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FAIRCHILD LINEAR INTEGRATED' CIRCUITS 1:A730C

ELEOTRlCAI. CHARACTERISTICS (T, = 25°C, V4 = 12.0 V, and V., = 3.5 V unless otherwise specified)

TEMPERATURE—"C

SUPPLY VOLTAGE-—V

PARAMETER (See Definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry < 500 20 5.0 mv
Input Offset Current 0.7 3.0 vA
Input Bias Current 4.5 16.0 uA
Input Resistance 25 15 k2
Differential Voltage Gain R > 100 k2 100 135 160
Differential Distortion R, > 100 ko 85 300 mVpp
Bandwidth 1.0 1.5 MHz
Single-Ended Output Resistance » 70 500 Q
Output Voltage Swing R > 100 k@ 5.0 8.0 Vpp
Supply Current R, > 100 ke 9.5 13 mA
Power Consumption R, > 100 k2 114 156 mW
The following specifications apply for 0°C < T, < +70°C
Input Offset Voltage Rs < 500 715 mvV
Input Offset Current T, =+70°C 0.5 3.0 7.}
T, = 0°C 0.8 5.0 uh
Input Bias Current T,=0°C 5.0 20 uA
Input Resistance 18 kQ
Input Voltage Range +3.5 +5.2
Common Mode Rejection Ratio Rs < 502 60 80 dB
f < 1.0 kHz,
435V <V < +5.2V
Differential Voltage Gain R, > 100 k2 80 190
Common Mode Output Voltage 5.0 7.0 8.0 v
Output Resistance 600 Q
Output Voltage Swing 45 7.5 Vpp
Supply Current T,=0°C 10 15 mA
T, =+70°C 8.8 13 mA
Power Consumption T,=0°C 120 180 mwW
T, =+70°C 106 156 mwW
TYPICAL PERFORMANCE CURVES
INPUT OFFSET CURRENT INPUT OFFSET CURRENT INPUT BIAS CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE
T T 10
2 vy 10 Tas 25°C vteay
pd
< 16 <08 7 < 80
{ h % h
g 12 g 08 /| % 60
é 08 ——__| i 04 y v g 40 ~
g — g g z
04 =02 20
) [} 0
0 0 2 30 40 S50 60 70 50 70 9.0 n 13 15 0 10 20 30 40 5 60 70

TEMPERATURE—"C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA730C

INPUT BIAS CURRENT

AS A FUNCTION OF
SUPPLY VOLTAGE
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TYPICAL PERFORMANCE CURVES
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA730C

0

DEFINITION OF TERMS

INPUT OFFSET VOLTAGE—That voltage which must be applied between the input terminals to obtain zero differential output voltage.

INPUT OFFSET CURRENT—The difference in the currents into the two input terminals with the output at zero differential volts.

INPUT BIAS CURRENT—The average of the two input currents. '

INPUT BIAS RESISTANCE—The resistance looking into either input terminal with the other grounded.

INPUT VOLTAGE RANGE—The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly.
COMMON MODE REJECTION RATIO—The ratio of the input voltage range.to the maximum change in input offset voltage over this range.
DIFFERENTIAL VOLTAGE GAIN—The ratio of the change in the differential output volthge to the change in voltage between the input terminals producing it.
DIFFERENTIAL DISTORTION—The A.C. unbalance in the output common mode voltage produced by unsymmetrical output voltage swings.
BANDWIDTH—The frequency at which the differential voltage gain is 3 dB below its low frequency value.

OUTPUT RESISTANCE—The resistance seen looking into either output terminal with the output at differential null.

COMMON MODE OUTPUT VOLTAGE—The average voltage at the two output terminals referred to ground.

OUTPUT VOLTAGE SWING—The peak-to-peak output swing that can be obtained without clipping.

SUPPLY CURRENT—The current required from the power supply to operate the device with no load.

POWER CONSUMPTION—The DC power required to operate the amplifier with no load current.

TYPICAL PERFORMANCE CURVES

COMMON MODE REJECTION COMMON MODE OUTPUT COMMON MODE OUTPUT

RATIO AS A FUNCTION OF VOLTAGE AS A FUNCTION OF VOLTAGE AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE
. % © vy | © T, 25-c_
b T o i
%“ g %0 g 8.0
3 § §
gao 580 5 60 >
S H 5 -
75 w70 — y
§ § —— g
§1o ; 60 320
& 8 g
65 50 )
10 20 30 40 50 60 70 0 10 20 30 40 5 60 70 50 70 80 1 3 15
TEMPERATURE-"C TEMPERATURE-"C ‘ SUPPLY VOLTAGE-V
|
I
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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GENERAL . DESCRIPTION — The wA737E is a monolithic silicon integrated circuit which demodulates the
chroma subcarrier information contained in a color television video signal and provides color-difference signals

at the outputs.

FEATURES
« DOUBLY BALANCED DEMODULATION

"« INTERNAL COLOR-DIFFERENCE MATRIX FOR NTSC COLOR TV

e 10 VOLT PEAK-TO-PEAK E; - E, OUTPUT

¢ PLUGS INTO A STANDARD 9-PIN MINIATI.IRE TUBE SOCKET OR SOLDERS INTO A PRINTED BOARD

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Minimum Load Resistance
Peak-to-Peak Reference Input Voltage
Peak-to-Peak Chroma Input Voltage
Internal Power Dissipation
Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering, 10 seconds)

pA737E
COLOR TV CHROMA DEMODULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

PHYSICAL DIMENSIONS -

\
T T H r M=
248 MIN. | (’,112
280 MAX. L . !
4
LEADS (468 DA~
040 DIA. 68D

+28V
3k
5V
- 5V
A4S0 mW
~0°C to +70°C
—55°C to +-125°C
+260°C

ORDER PART NO. U8F77§‘7394

SCHEMATIC DIAGRAM
6
! ’ Ov CONNECTION DIAGRAM
0 B| 80003 e 3 e : (TOP VIEW)
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. 000 7
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4
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O O
) | 0l
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA737E

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 24 V, Test Circuit 1 unless otherwise specified)

PARAMETER : CONDITIONS MIN. TYP. MAX. UNITS
Supply Current ec =0, R_.=1MQ 45 8.0 115 mA
ec=0, R =1MQ, T, =70°C 8.0 12.0 mA
ec=0 16.5 21 255 mA
ec=0, T, =70°C 21 mA
Internal Power Dissipation ec=0 320 410 mwW
ec=0,T,=70°C 320 420 mwW
DC Voltage at any Output Terminal ec=0 125 14.7 16.5 v
ec=0, T, =70°C 12.0 14.3 v
Absolute Value of DC ec= 0.2 1.0 v
Difference Voltage between )
any Two Outputs
DC Voltage at either e,=¢g=¢e=0 , 5.8 v
Reference Terminal
DC Voltage at either ec=0 3.2 v
Chroma Terminal
Reference Input Resistance ec=0 1.7 kQ
Reference Input Capacitance ec=0 ' ' 6.0 pF
Chroma Input Resistance 0.8 k2
Chroma Input Capacitance 5.0 pF
Peak-to-Peak Chroma Eg - Ey = 5Vp-p 04 0.7 v
Input Voltage
Peak-to-Peak Ey - Ey = 5Vp-p 35 38 42 v
E - Ey Output Voltage
Peak-to-Peak Ep - Ey = 5Vp-p 0.75 1.0 1.25 v
Eg - Ey Output Voltage
Maximum Peak-to-Peak ec = 1.5Vp-p 8.0 10 ' v
Eg - Ey Output Voltage
E; - Ey Demodulation Angle Ey - Ey = 5Vp-p 3 Degrees
Eg - Ey Demodulation Angle Eg-Ey = 5Vp-p 109 Degrees
Eg - Ey Demodulation Angle Eg - Ey = 5Vp-p ZSQ : Degrees
Eg - Ey Demodulation Angle Eg - Ey = 5Vp-p 101 106 111 Degrees
relative to E; - Ey
Demodulation Angle
E; - Ey Demodulation Angle Eg-Ey = 5Vp-p 96 104 112 Degrees
relative to Eg - Ey
Demodulation Angle
Highest Peak-to-Peak ec=0 0.3 0.8 v

Demodulator AC Unbalance
Voltage at any Output Terminal

DEFINITIONS o
Color-Difference Demodulation Angle — A color-difference demodulation angle is defined as the instantaneous phase of the (+) Chroma input signal

- which produces the most positive voltage at the respective color-difference output with the phase of Reference “A” taken at 3 degrees and the phase
of Reference ““B” taken at 106 degrees.

(+) Chroma Input — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to produce specified color-difference
demodulation angles when applied to the (+) Chroma input.

(—) Chroma Input — A composite chroma signal containing the burst at a phase of 0 degrees is demodulated to produce specified color-difference
demodulation angles when applied to the (—) Chroma input.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA737E

PEAK-TO-PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES-VOLTS SUPPLY CURRENT SUPPLY CURRENT - mA

PEAK-TO-PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES - VOLTS

SUPPLY CURRENT VERSUS
SUPPLY VOLTAGE

I
[ Tp - 5%
D)

L—""33%

Ry * 1MQ

20 22 R 26 28
SUPPLY VOLTAGE - VOLTS

SUPPLY CURRENT
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T
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2 30 50 160
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200 300
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Eefy
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TYPICAL ELECTRICAL CHARACTERISTICS
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) .
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HA741

HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD 'LINEAR INTEGRATED CIRCUITS

* NO FREQUENCY COMPENSATION REQUIRED

* SHORT-CIRCUIT PROTECTION

o OFFSET VOLTAGE NULL CAPABILITY

e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES
e LOW POWER CONSUMPTION

* NO LATCH UP

GENERAL DESCRIPTION — The uA741 is a high performance monolithic operational amplifier constructed on
a single silicon chip, using the Fairchild Planar® epitaxial process. It is intended for a wide range of analog
applications. High common mode voltage range and absence of “latch-up” tendencies make the uA741 ideal
for use as a voltage follower. The high gain and wide range of operating voltages provide superior perform-
ance in integrator, summing amplifier, and general feedback applications: The uA741 is short-circuit pro-
tected, has the same pin configuration as the popular xA709 operational amplifier, but requires no external
components for frequency compensation. The internal 6dB/octave roll-off insures stability in closed loop

applications.

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Internal Power Dissipation (Note 1)
Differential Input Voltage
Input Voltage (Note 2)
Storage Temperature Range
Operating Temperature Range
Lead Temperature (Soldering, 60 sec)
Output Short-Circuit Duration (Note 3)

+22V

500 mW

+30V

+15V

—65°C to +150°C
—55°C to +125°C
300°C

Indefinite

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-99) outline

‘ 370
| 335

335
T 305 1

j f
185

.165

040
MAX.
Y

? } LM .0403MAX. i

s (10

Seating
Plane

\
NOTES. Dimensions as per fatest J-10 committee
All dimensions i inches
Leads are gold-piated Kovar
Package weight 1s 1.22 grams

ORDER PART NO. U5B7741312

SCHEMATIC DIAGRAM

ov+
] 7
% Q0 U2 Q3 ’
NON-INVERTING Q1
INPUT 130 . Ry [N
3 Q; Q2 2 P S
« INVERT- < 4.5k l
ING INPUT ° ::Rg
Q3 18 250
< Ne, Rskﬂ _ .
SR A 40 OUTPUT
39kQ 6
y K16
Q7 2R10
bS
05 L) 0, Q22 50Q
OFFSET NULL OFFSET
! Q
20
3 Ry SR12 SRy
5kQ 50kQ 500
! ov-

2
INVERTING INPUTQ)

NON-INVERTING INPUT Q)

CONNECTION DIAGRAM
© (TOP VIEW)

NC

1
'OFFSET NULL OO

6
() OUTPUT

NOTE: PIN 4 CONNECTED TO CASE

NOTES:

(1) Rating applies for case temperatures to 125°C; derate linearly at 6.5 mW/°C for -ambient témperatures above +75°C.
(2) For supply voltages less than + 15V, the absclute maximum input voltage is equal to the supply voitage.

(3) Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA741

ELECTRICAL CHARACTERISTICS (Vs = =15V, T, = 25°C unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rs < 10k2 1.0 5.0 mV
Input Offset Current 30 200 nA
Input Bias Current 200 500 nA
Input Resistance 03 1.0 MQ
Large-Signal Voltage Gain R > 2k, V= 10V 50,000 200,000
Output Voltage Swing R > 10kQ +12 +14 v
R > 2ka +10 +13 v
Input Voltage Range *12 +13 v
Common Mode Rejection Ratio R < 10k 70 90 dB
Supply Voltage Rejection Ratio Rs < 10 k@ 30 150 uv/v
Power Consumption 50 85 “mW
Transient Response (unity gain) V,,=20mV, R = 2kQ,
C, <100 pF
Risetime 03 us
Overshoot 5.0 %
Slew Rate (unity gain) R > 2k 0.5 V/us
The following specifications apply for —55°C < T, < +125°C:
Input Offset Voltage Rs < 10k 6.0 , mV
Input Offset Current 500 nA
Input Bias Current 15 rA
Large-Signal Voltage Gain R 2> 2kQ, V ;= =10V 25,000
Output Voltage Swing R > 2kQ +10 v
OPEN LOOP VOLTAGE OFFSET ABSOLUTE MAXIMUM
VOLTAGE GAIN NULL CIRCUIT POWER DISSIPATION
115 600
110 500
L1 g
. 105 P E o N
% 100 >4 §
5 o z ™
=%
4 : N
% % 0 N
8 100
80 0
0 2 4 6 8 10 R KW W6 B 2 5 5 6 & 105 5
SUPPLY VOLTAGE (tV) AMBIENT TEMPERATURE - °C
OPEN LOOP TRANSIENT RESPONSE
FREQUENCY RESPONSE TEST CIRCUIT TRANSIENT RESPONSE
3
100 b %
o 2 \ v " 907.7(\'
e \ pazal DS »out 2 ]
3 + o
<} 3 / E 12
E & .é l
g vin < 8
2 C >4 Ry 4 Vg tBV_|
\ L] Ty 5°C
0 -— 0 RISE TIME RL. %Q —
» \ Gy JoowF
] 10 100 Ik 10k 100k ™M oM - 0 5 1.0 2.0 2.5
FREQUENCY - Hz TIME - 1S s
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pA741C

HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

e NO FREQUENCY COMPENSATION REQUIRED

o SHORT-CIRCUIT PROTECTION

o OFFSET VOLTAGE NULL CAPABILITY

e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES
e LOW POWER CONSUMPTION

e NO LATCH UP

GENERAL DESCRIPTION — The ©A741C is a high performance monolithic operational amplifier constructed on
a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog
applications. High common mode voltage range and absence of “latch-up” tendencies make the #A741C ideal
for use as a voltage follower. The high gain and wide range of operating voltages provide superior perform-
ance in integrator, summing amplifier, and general feedback applications. The ©A741C is short-circuit pro-
tected, has the same pin configuration as the popular #A709 operational amplifier, but requires no external
components for frequency compensation. The internal 6dB/octave roll-off insures stability in closed loop
applications. For full temperature range operation (—55°C to +125°C) see #A741 data sheet.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +18V
Internal Power Dissipation 500 mW
Differential Input Voltage +30V
Input Voltage (Note 1) +15V
Storage Temperature Range —65°C to 4+150°C
Operating Temperature Range 0°C to 4-70°C
Lead Temperature (Soldering, 60 sec) 300°C
Output Short-Circuit Duration (Note 2) Indefinite

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-99) outline

.370
.335

335
.305

.040 ¥
MAX. .185

.165

3
ATT-040 MAX.
500 MIN.

NOTES: Dimensions as per latest J-10 committee
All dimensions 1n inches
Leads are gold-plated Kovar
Package weight is 1.22 grams

ORDER PART NO. U5B7741393

CONNECTION DIAGRAMS

TAB

SCHEMATIC DIAGRAM

TYPICAL DUAL IN-LINE PACKAGE

2=30pF

.
NON.INVERTING
INPUT
Q
o

3

Rs
39k

Q14

Ry
250

$——o0 OUTPUT

™ Ne 14 Frm:
S I s
% Q 10, 0; 22
OFFSET NULL %"s" n Ne [ 13EINC
—o
N L Q0 OFFSET "
53&0 ll?ﬂ 5:0 NULL: [ NC
. Vo
INVERTING
INPUT ] NWEJve
NON-INVERTING
INPUT ) [ ouTpPuT
V- ] =Fial
Ne 8 LJNC

|

0o

Llooooo
[
s

NOTES: All dimensions in inches
Leads are intended for insertion in hole rows, .300 centers

ORDER PART NO. U6E7741393

NOTES:
(1) For supply voltages less than +=15 V, the absolute maximum input voltage is equal to the supply voltage.
(2) Short circuit may be to ground or either supply.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS nA741C

ELECTRICAL CHARACTERISTICS (Vg = =15V, T, = 25°C unless otherwise specified)

VOLTAGE OFFSET
NULL CIRCUIT

FREQUENCY - Hz

TRANSIENT RESPONSE
TEST CIRCUIT

- v
uA74\lc —pout
/

C

AA
\4
b

-~

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry < 10 k2 2.0 6.0 mvV
Input Offset Current 30 200 nA
Input Bias Current 200 500 nA
Input Resistance 0.3 1.0 ‘MQ
Large-Signal Voltage Gain R, > 2kQ, V,,, = =10V 20,000 100,000
Output Voltage Swing R, > 10kQ +12 +14 v
R, > 2kQ +10 +13 v
Input Voltage Range +12 +13 v
Common Mode Rejection Ratio Ry < 10 k2 70 90 dB
Supply Voltage Rejection Ratio Rs: < 10 ke 30 150 uv/v '
Power Consumption : 50 85 mW
Transient Response (unity gain) i =20mV, R, =2kQ
C, < 100 pF
Risetime 0.3 us
Overshoot 5.0 %‘
Slew Rate (unity gain) R > 2kQ 0.5 V/us
The following specificétions apply for 0°C < T, < +70°C:
Input Offset Voltage Ry< 10k 7.5 mV
Input Offset Current o 300 nA
Input Bias Current _ 800 nA
Large-Signal Voltage Gain . R.> 2k2, Vo, = =10V 15,000
Output Voltage Swing R, 2 2kQ +10 -V
TYPICAL PERFORMANCE CURVES
OPEN LOOP OPEN LOOP )
VOLTAGE GAIN FREQUENCY RESPONSE TRANSIENT RESPONSE
115 120 28
110 ___TL =5 100 A =2]5°c 2
" " N
Z 100 2 P z 16 /
3 o 3 L
% (/ 2 \ 4 — 0w / ‘T/: ;S'SZ__‘
85 4 0 0 RISE TINE Ry* 20 —|
@ 2 CL-‘IW
0 2 4 6 8 0 12 14 16 1B 20 - I 0 100 Ik 10k 100k M om 0 5 1.0 1.5 2.0 2.5
SUPPLY VOLTAGE (tV) TIME - S
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LINEAR INTEGRATED CIRCUITS COMING SOON

Type Function Type Function
uA715 High Speed Operational Amplifier ”ﬁ;gg \Ifide?“AmpI'i)ﬁeli ch | Amolif

. ; pps w ow Noise Dual Channel Amplifier
uhA731 High Speed Dual Channel Sense Amplifier wA740 Field Effect Operational Amplifier -

#A715 — HIGH SPEED OPERATIONAL AMPLIFIER

DESCRIPTION

The ©A715 is a monolithic, high speed, high gain, operational amplifier
featuring high slew rate, low settling time, low offsets, high input
impedance, wide common mode range, high output swing, and zero
adjust. It is useful in A to D and D to A converters, phase locked loops,
video amplifiers, sample and holds, and multiplexed analog gates
where moderate speeds and bandwidths from D.C. to 30 MHz are
required.

FEATURES

Input Impedance 10 MQ
Open Loop Gain 45,000
Slew Rate at Unity Gain 20V/uS
SUPPLY VOLTAGES +5to =18V

TEMPERATURE RANGES
PACKAGES

—55 to 4125°C
0to +70°C
T0-5, FLATPACK, and DIP

©A731 — HIGH SPEED DUAL CHANNEL SENSE AMPLIFIER

DESCRIPTION

The uA731 is designed for high speed core memories operating at
cycle times down to 400 nS. The device will accept inputs from two
sense lines and consists of two preamplifiers OR'd into a threshold-
ing circuit which drives the output logic which can be used as a
memory data resistor. The device features fast response time, tight
threshold accuracy and CCSL output logic.

FEATURES

Threshold Accuracy 2 mV*
Threshold Range 0to 50 mV
Propogation Delay 30 nS
Strobe Release Time Variation +5nS
SUPPLY VOLTAGES =+6 Volts
TEMPERATURE RANGE —551t0 4+125°C

0to +70°C

PACKAGES DIP and FLATPACK

*Worst case for unit to unit, 5% power supplies and 0 to 470°C
temperature range.

«A733 — VIDEO AMPLIFIER

DESCRIPTION

The uA733 is a monolithic high speed differential input and output
amplifier useful from D.C. to 75 MHz. It features fixed gain options,
low phase shifts and high CMRR at high frequencies. It is useful as
a pre-amplifier in magnetic type and disc files and in woven or
plated wire or thin or thick film memories as well as general purpose
video applications.

FEATURES
Voltage Gain 10,100 or 500%
Input Impedance 20 KQ
Output Swing =+3 Volts
Bandwidth 75 MHz
SUPPLY VOLTAGES +4 to =8 Volts
TEMPERATURE RANGE —55t0 4-125°C
0to +70°C

PACKAGES T0-5, FLATPACK, and DIP
*Adjustable to intermediate values with single external pot.
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©A739 — LOW NOISE DUAL CHANNEL AMPLIFIER

DESCRIPTION

The wA739 is a monolithic low noise dual channel preamplifier for
magnetic stereo phonographs and tapes and for other applications
requiring a dual operational amplifier. It features wide common mode
range, moderate input resistance, compensation points to provide RIAA
band shape and continuous short circuit protection.

FEATURES

Input Impedance 50 KQ
Open Loop Gain 20,000
Output Swing +13V
Output Noise Voltage (RIAA 40 dB) 400 uV
SUPPLY VOLTAGE +6to =18
TEMPERATURE RANGE —55to +125°C

0to 4+70°C
PACKAGE DIP and FLATPACK

«A740 FIELD EFFECT OPERATIONAL AMPLIFIER

DESCRIPTION

The u#A740 is a monolithic FET input high performance operational
amplifier featuring ultra high input impedance, low input current,
wide common mode range, short circuit protection, and zero adjust.
It is internally compensated for unity gain, and is useful as an
integrator, active filter, and other applications requiring high input
impedance and low input currents.

FEATURES

Input Impedance 10" Q
Input Offset Current 50 pA
Open Loop Voltage Gain 100 dB
Slew Rate 8V/uS
Output Swing ) +13V
SUPPLY VOLTAGES +5to +20
TEMPERATURE RANGE —55 to +125°C

O0to +70°C
PACKAGE TO-5, FLATPACK, and DIP
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