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DUAL FREQUENCY-COMPENSATED

OPERATIONAL AMPLIFIER
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA747 is a pair of high performance monolithic Operational
Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide CONNEC.S_C;:\‘NDDI:;GRAMS
range of anaiog applications where board space or weight are important. High common mode voltage (TOP VIEW)
range and absence of latch-up make the uA747 ideal for use as a voltage follower. The high gain
R N . . S X e PACKAGE OUTLINE 7A 9A
and wide range of operating voltage provides superior performance in integrator, summing amplifier, PACKAGE CODE>. D P
and general feedback applications. The uA747 is short circuit protected and requires no external .
components for frequency compensation. The internal 6 dB/octave roli-off insures stability in closed
loop applications. For single amplifier performance, see uA741 data sheet. 1 14
CINA o/ OFFSET —
e NO FREQUENCY COMPENSATION REQUIRED 7 [ER
¢ SHORT CIRCUIT PROTECTION HINA 1:2] V+ A
e OFFSET VOLTAGE NULL CAPABILITY +OFFSET ] P MJour A
e LARGE COMMON MODE AND DIFFERENTIAL VOLTAGE RANGES NULL A T
e LOW POWER CONSUMPTION v-O [ ] ~e
e NO LATCH-UP +orrserpS fo] ouT B
NULL B 5
ABSOLUTE MAXIMUM RATINGS L/ wn e[ [Jves
Supply Voitage (9 _IN BE’ & ofFseT -
Military (uA747A, uA747, uAT47E) //'} ‘7[ 22 V NULL B
Commercial (uA747C) E #, e +18 V
Internal Power Dissipation {Nate 1) e r ORDER INFORMATION
Metal Can (D ) ‘ 500 mw TYPE PART NO.
DIP - /o 670 mW uA747A  wA747ADM
Differential Input Voltage o . +30 V uA747 uA747DM \/
i Vol N 2 At S A5 v uA747E MAZ47EDC v,
nput Voltage (Note * wA747C  uA747DC \/
Voltage betweeen Offset Nult and V— 05V uA747C-.. uDIAIPC
Storage Temperature Range —~65°C to +150°C “uA747—-1  uA747—I1DM
QOperating Temperature Range uA747—IC uA747-1DC
Military (uA747A, uA747) —55° C to +125°C
Commercial (uA747E, uA747C) 0°C to 70°C 10-PIN METAL CAN
Pin Temperature (Soldering 60 s) 300°C (TOP VIEW)
Qutput Short Circuit Duration (Note 3} Indefinite PACKAGE QUTLINE 5N
PACKAGE CODE H
EQUIVALENT CIRCUIT (1/2 uA747}
INVERTING
7 input
A‘J O V+
Qg 09 Q2 Q13 e
N P ANA
NON- 1 y R
INVERTING
INPUT (8} a2 Rs y 279
> 40k o - O LI
8 ouTPUT "
Q3 Q4 I Qig \
<1 R0 24 ' ORDER INFORMATION
30pF pr e M TYPE PART NO.
Q20 1 uA747A  uAT47AHM 7
2000 | 72 V. uA747  uA747HM V
a7 : F o K oz wA747E  uAT4ATEHC
'T ___pA747C  uA747HC . -
Qs % >—{§°t7 LATET=T—GATA7~THM
. _t _
QFFSET Q10 Q31 Q23 ! ‘L\ HA747—IC uAT47-IHC
e © 1 R A8 SR 3 .
R P, R2 Q23 P Ity NOTE:
Tks2 ¢ 5Dk ¢ Tk ::n SOy 100s oo 1\91;' " V+A is intarnally connected to V+B
\ v b for nAT47A, uA747, UAT47E, and
OFFSET HAT47C. Thay are not internally con-
NULL nected for uA747-1 and uMA747-1C.
Notes on following pages. *Planar is a patented Fairchild process.
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FAIRCHILD e ;A747

HATETA
ELECTRICAL CHARACTERISTICS: :5V < Vs <20V, TA = 25°C unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <600 a8 3.0 mV
Average Input Offset
Voltage Drift 15 pv/°c
Input Offset Current 3.0 30 nA
Average Input Offset Ta =25°Cto +125°C 0.2 nA/SC
Current Drift Ta =—55°C to +25°C 05 nA/°C
Input Bias Current 30 80 nA
o i Vg =+10 to +20, —20; Vg = +20, —10 to —20
Power Supply Rejection Ratio Rg =50 2 15 50 uV/V
Common Mode Rejection Ratio Vs ==20 V. Vi = 15V 80 95 dB
) Rg =50 Q
Adjustment for Input Offset Voltage Vg =320V 10 my
Output Short Circuit Current 10 25 40 mA
Power Dissipation Vg = #20 V per Channel 80 150 mwW
Input Impedance Vg =220V 1.0 6 MQ
. . Vg =+20V, R =2kQ
Large Signal Voltage Gain 50 v/imv
VouT =*15V
Transient Response Rise Time 0.25 08 us
(Unity Gain} Overshoot 6.0 20 %
Bandwidth (Note 4) 0.437 1.5 MHz
Slew Rate (Unity Gain} VIN=£10V 0.3 0.7 Vius
The following specifications apply for —55°C < Tp < +125°C
Input Offset Voltage . ] 7470_‘ mV
Input Offset Current 70 nA
Input Bias Current 210 nA
Output Short Circuit Current 10 40 mA
Power Dissipation Vg =120V _550,5: 165 mw
+125°C 135 mwW
Input Impedance Vg =20V 05 MQ
Output Voltage Swing Vs =220V, RL=10ka *16 v
RL= 2kQ 15 v
Large Signal Voltage Gain Vg =20 V,R =2kQ, VouT =15V 32 v/imv
Vg=1% BV, R_=2kQ,Voutr=* 2V 10 V/mV
Channel Separation Vg =20V 100 dB
NOTES:
1. Rating applies to ambient temperatures up ta 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mw/°C for
2. ::h:r ls)LjSplv voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.

3. Shortcircuit may be to ground or either supply. Rating applies to +125°C case temperature or 75°C ambient temperature.
0.35

4. Calculated value from: BW (MHz) = ———«——
RISE TIME (us)
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FAIRCHILD e pA747

HA747
ELECTRICAL CHARACTERISTICS: Each Amplifier (Vs ==+15V, TA = 25°C unless otherwise specified)
CHARACTERISTICS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <10 k2 1.0 5.0 mV
input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance Q.3 20 M
input Capacitance 1.4 pF
Offset Voltage Adjustment Range 15 mv
Large Signal Voltage Gain R =2k, VoyT =10V 50,000 200,000 VIV
Qutput Resistance 75 Q
Qutput Short-Circuit Current 25 mA
Supply Current 1.7 2.8 mA
Pawer Consumption 50 85 mW
Transient Response Rise time ViN =20 mV, R =2k, 0.3 us
(Unity Gain) Overshoot €L < 100 pF 5.0 %
Slew Rate R =22 kQ 0.5 Vius
Channel Separation 120 dB

The following specifications apply for —65°C < Tp < +125°C.

Input Offset Voltage Rg <10 k92 1.0 ( 60 7 mv
Input Offset Current Ta- HZEBC 7.0 200 nA
Ta=-55C 85 500 nA
. Ta =+125°C 0.03 0.5 KA
input Bias Current =
Tp =—55°C 0.3 1.5 uA
{nput Voltage Range 12 +*13 v
Common Mode Rejection Ratio Rg <10 k2 70 90 dB
Supply Volitage Rejection Ratio Rg <10 kQ 30 150 uv/iv
Large Signal Voltage Gain R 22k, VouyT=*10V 25,000 \7AY
Qutput Voltage Swing R >10ke =12 14 v
Ry >2 k2 +10 +13 \'%
Ta=+125°C 1.5 2.5 mA
Supply Current Ta=-56C 2.0 33 mA
TA=+125°C 45 75 mw
Power Consumption Ta = _55°C 60 100 mwW
5-124

This Material Copyrighted By Its Respective Manufacturer



FAIRCHILD e ,A747

uA747C
ELECTRICAL CHARACTERISTICS: Each Amplifier (Vs =+15V, TA = 25°C unless otherwise specified)
CHARACTERISTICS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <10 kQ 1.0 6.0 mVv
fnput Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 2.0 MQ
Input Capacitance 1.4 pF
Offset Voltage Adjustment Range *15 mv
Large Signal Voltage Gain R 22 kQ, VoyT=+10V 25,000 200,000 V/V
Qutput Resistance 75 (v
Output Short-Circuit Current 25 mA
Supply Current 1.7 2.8 mA
Power Consumption 50 85 mwW
Transient Response Rise time VIN =20mV, R =2kQ, 0.3 MS
{Unity Gain) Overshoot CL < 100 pF 5.0 %
Slew Rate R =2k 0.5 V/us
Channel Separation 120 dB
The following specifications apply for 0°C < Ta< +70°C.

Input Offset Voltage Rg < 10kQ 1.0 7.5) mv
Input Offset Current 7.0 300 nA
Input Bias Current 0.03 08 uA
Input Voltage Range +12 +13 A\
Common Mode Rejection Ratio Rg <10 k2 70 90 dB
Supply Voltage Rejection Ratio Rg <10 k2 30 150 uV/iv
Large Signal Voltage Gain R 22k, Voyr =10V 15,000 VIV

R =10 k2 +12 +14 A\
Qutput Voltage Swing RL >2 kQ 10 13 v
Supply Current 20 3.3 mA
Power Consumption 60 100 mw

This Materia
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FAIRCHILD o A747

HATATE

ELECTRICAL CHARACTERISTICS: :5V < Vs <20V, TA = 25°C unless otherwise specified.
CHARACTERISTICS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 50Q 08 3.0 mvV
Average |nput Offset

Voltage Drift 15 uv/eC
Input Offset Current 3 30 nA
Average Input Offset Ta =25°C to 70°C 0.2 nA/°C

Current Drift Ta=0°Cto25°C 0.5 nA/°C
Input Bias Current 30 80 nA

L . Vg =+10,-20; Vg=+20V, -0 V
Power Supply Rejection Ratio 15 50 uV/vV
Rg =500
Common Mode Rejection Ratio Vg =120V, Vin = =15V 80 95 dB
Rg =50 &2

Adjustment for input Offset Voltage Vg =220V 10 mV
Output Short Circuit Current 10 25 35 mA
Power Dissipation Vg =20V 80 150 mw
Input |l mpedance Vg =320V 1.0 6 M
Large Signal Voitage Gain Vg=120V, R =2kQ, VoyT=*15V 50 V/imV
Transient Response Rise Time 0.25 08 us
{Unity Gain) Qvershoot 6 20 %
Bandwidth (Note 4) 0.437 1.5 MHz
Slew Rate (Unity Gain) ViN=:10V 0.3 0.7 Vius

The following specifications apply for 0°C < T < 70°C
Input Offset Voltage ( 40 mV
Input Offset Current 70 nA
Input Bias Current 210 nA
Output Short Circuit Current 10 40 mA
Power Dissipation Vg=+20V 165 mw
Input {mpedance Vg =20V 0.5 MQ
Output Voltage Swing Vs = *#20V, R =10ka 18 v

RL = 2k £15 v
T e
Channel Separation Vg =20V 100 dB
VOLTAGE OFFSET TRANSIENT RESPONSE
NULL CIRCUIT TEST CIRCUIT

Vout
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FAIRCHILD » yA747

TYPICAL PERFORMANCE CURVES FOR uA747A AND uA747

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

INPUT RESISTANCE
AS A FUNCTION OF
AMBIENT TEMPERATURE

OUTPUT SHORT-CIRCUIT CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
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TYPICAL PERFORMANCE CURVES FOR uA747E AND uA747C
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FAIRCHILD ¢ A747

TYPICAL PERFORMANCE CURVES FOR uA747A, tA747C, uA747 AND A747E
POWER CONSUMPTION OPEN LOOP VOLTAGE GAIN OPEN LOOP PHASE RESPONSE
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE FREQUENCY FREQUENCY
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FAIRCHILD « uA747

TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR uA747 AND KA747C

COMMON MODE REJECTION
RATIO AS A FUNCTION OF

FREQUENCY TRANSIENT RESPONSE
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FREQUENCY CHARACTERISTICS
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FAIRCHILD ¢ uA747

TYPICAL APPLICATIONS

QUADRATURE OSCILLATOR ANALOG MULTIPLIER

+15V
SINE R13
c2 oUTPUT 3 CURRENT SOURCE e AMPLIFIER
820 pF 820 pF R2
1% ? 1% 20 kL R14 .
3} 3 i (9638 298 ks
n I " 1%
01 02
BERY ,——{*}—-—- R1
+15V R11 = R12
R3 20k0 Q -3 S 122" 15V
- 190 k2 BN 1
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RZ < v wA747 AAA
180 k§2 :; " MU;J;Z;;ER AT €
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by 15Y
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R4 o 190k 1%
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=R B20pF
1 T
f= ————==——=— (R1C1 = R2C2) 1
2nJC2R2C3R3 . *Matched to 0.1%
EouT =100 Einy X Bing sy 2ERO ADIUST Re
COMPRESSOR/EXPANDER AMPLIFIERS TRACKING POSITIVE AND NEGATIVE
® o1 VOLTAGE REFERENCES
A4
12kQ
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o A5 "6
e2v 10k02 okn
| VWA VAA-
Ve
03
| R
! POSITIVE
"1 i REGULATED NEGATIVE
COMPRESSOR COMPRESSOR R —O REGULATED
INPU 1 ke OUTPUT 10 ke EXPANDER OUTPUT OUTPUT
O-~- -0 A ouTPUT “12v 12V
EXPANDER IL55m
INPUT A D4 A7 SOURCE OR
5k SINK
A3
0K ! =

COMPRESSOR

A

EXPANDER

MAXIMUM COMPRESSION EXPANSION RATIO = R1/R (10 k2 >R 20)

NOTE: DIODES D1 THROUGH D4 ARE MATCHED FD666 QR EQUIVALENT

POSITIVE OUTPUT = Vg X

A1+ R2
R2

NEGATIVE OUTPUT = —POSITIVE OUTPUT Xﬁa—i

NOTCH FILTER USING THE uA747 AS A GYRATOR

This Materia
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FAIRCHILD o A747

TYPICAL APPLICATIONS
UNITY-GAIN VOLTAGE FOLLOWER NON-INVERTING AMPLIFIER
b——0O ouTPUT ——O outrPuT
INPUT O INPUT
Rin = 400 MQ
Ciy = 1pF
Royr<< 1o GAIN R, R, BW. R
BW =1MHz 0 Tka 9 k@ [ 100 kHz | 400 M%)
100 100 @ | 9.9kQ | 10kHz | 280 M@
1000 100 2 | 99.9 k@ 1 kHz | 80 Mo
INVERTING AMPLIFIER WEIGHTED AVERAGING AMPLIFIER
Ry Ry
ns Eint O——AAA AN
Rz
" Eing O—WA—+
INPUT Az
% uA74T b0 outPuT Eing O—NM'—J
b—-O oUTPUT
-E_ Ry Ay
= R1+R3z
Rl IR41IR 1Ry
GAIN R, R, BW R,
1 10 k& 10 k2 TMHz | 10 k@ Rs R¢ R¢
10 1 kg 10 k2 | 100 kHz 1 ke _ _ ' _r ot
100 1k2 | 100Kk2 | 10 kHz 1 ke EouT = BNt <R )* EINZ(R ) + EIN3 (R )
1000 100 @ 100 ko 1 kHz | 1000 1 2 3
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