HA741

FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA741 is a high performance monolithic Operational Amplifier
constructed 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 voltage provides superior
performance in integrator, summing amplifier, and general feedback applications. Electrical charac-
teristics of the uA741A and E are identical to MIL-M-38610/10101.

¢ +v0 FREQUENCY COMPENSATION REQUIRED

SHORT CIRCUIT PROTECTION

OFFSET VOLTAGE NULL CAPABILITY

LARGE COMMON MODE AND DIFFERENTIAL VOL.TAGE RANGES

LOW POWER CONSUMPTION
NO LATCH-UP

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
uA741A, uA741, L AT741E
uA741C
Internal Power Dissipation (Note 1)
Metal Can
Molded and Hermetic DIP
Mini DIP
Flatpak
Differential Input,Voltage
Input Voltage (Note 2)
Storage Temperature Range

Metal Can, Hermetic DIP, and Flatpak

Mini DIP, Molded DIP
Operating Temperature Range

Military (uA741A, A741)

Commercial {tA741E, uA741C)
Lead Temperature (Soldering)

Metal Can, Hermetic DIPs, and Flatpak (60 s)
~— Molded DIPs {10 s)

Qutput Short Circuit Duration (Note 3)

22V
+18 V

500 mW
670 mW
310 mW
570 mW
+30 V
+i5V

—65°C to +150°C
—55°C to +125°C

~55°C to +125°C
0°C to +70°C

300°C
260°C
indefinite

CONNECTION DIAGRAMS

8-LEAD METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 58

Note: Pin 4 connected to case

ORDER INFORMATION

8-LEAD MINIDIP
(TOP VIEW)
PACKAGE OUTLINES 6T 9T
PACKAGECODES T R

OFFSET

NuLL Ne

—-IN v+
+IN ouT

OFFSET
NULL

ORDER INFORMATION

TYPE PART NO.
uA741C uA741TC
uA741C uA741RC

10-LEAD FLATPAK
(TOP VIEW)
PACKAGE OUTLINE 3F

NC L

OFFSET
NULL

—IN |

+IN

3 [
ﬁ OFFSET
V- — e

ORDER INFORMATION

TYPE PART NO.
MATZ41A MAZ41AFM
uA741 BAT4TFM

TYPE PART NO.
wA741A  pAT41AHM
wA741 A741HM
HA741E f:xmm
uA741C  uA741HC
14-LEAD DIP
(TOP VIEW)

PACKAGE QUTLINE 6A, SA

1 4
ne [] ~ ‘j NG
2 13
NC E 9 NC
3
oot O [ ne
4
=IN E ﬂ v+
+IN E ﬂ out
v & 2 OFFSET
- i
NC E :] NC

ORDER INFORMATION

TYPE PART NO.
uAT41A  pA741ADM
uA741 uA741DM
uAT41E  uA741EDC
uA741C  wA741DC
uA781C  uA741PC

Notes on following pages.

an Am

*Planar is a patented Fairchild process.



FAIRCHILD LINEAR INTEGRATED CIRCUITS » uA741

UA741A
£LECTRICAL CHARACTERISTICS (Vg = 156V, Tp = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 502 0.8 3.0 mvV
Average Input Offset Voltage Drift 15 uVv/peC
Input Offset Current 3.0 30 nA
Average Input Offset Current Drift 0.5 nA/°C
Input Bias Current 30 80 nA
Power Supply Rejection Ratio Vg =+10, —20; Vg =+20, =10V, Rg = 50Q 15 50 uv/iv
Qutput Short Circuit Current 10 25 35 mA
Power Dissipation Vg = +20V 80 150 mwW
!r.\put Impedance Vg =120V 10 6.0 MQ
Large Signal Voltage Gain Vg =£20V, R =2k, VouT = +15V 50 vimV -,
Transient Response Rise Time 0.25 0.8 s
{Unity Gain) Overshoot 6.0 20 %
Bandwidth (Note 4) 437 1.5 MHz
Slew Rate (Unity Gain) VN = 10V 0.3 0.7 Vlius
The following specifications apply for —-B5°C < Tao <+l 25°C

Input Offset Voltage 4.0 mV
tnput Offset Current 70 nA
Input Bias Current 210 nA
Common Mode Rejection Ratio Vg = £20V, V| = 16V, Rg = 500 80 95 dB
Adjustment For Input Offset Voltage Vg = £20V 10 mVv
Output Short Circuit Current 10 40 mA

—55°C 165 mW
Power Dissipation Vg = +20V 125°C 135 ey
Input Impedance Vg =20V 0.5 MQ

R =10k 16 A
Output Voltage Swing Vg =+20V, Ry = 2k 15 v

. Vg =20V, R = 2k$2, Vout = *15V 32 V/mVv

Large Signal Voltage Gain Vs = +6V, Ry = 2k, VouT = £2 V 10 Vimv
NOTES
1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3mW/°C for the metal can, 8.3mW/°C for

the DIP and 7.1mW/°C for the Flatpak.

2. For supply voltages less than $15V, the absolute maximum input voita
3. Short circuit may be to ground or either supply. Rating applies to +12!

4. Calculated value from: BW(MHz) =

0.35
Rise Time (us)

ge is equal to the supply volotago.
5°C case temperature or 75 C ambient temperature.

~

an oe



FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA741

uA741
ELECTRICAL CHARACTERISTICS (Vg = 15 V, T = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MiN TYP MAX UNITS
Input Offset Voltage Rg <10 kQ 1.0 5.0 mvV
Input Offset Current ) 20 200 nA
Input Bias Current 80 500 nA
Input Resistance i 0.3 2.0 MQ
Input Capacitance 14 ) pF
Offset Voltage Adjustment Range 16 mV
Large Signal Voltage Gain RL > 2k, Voyr=t10V 50,000 200,000
Output Resistance 75 Q
Output Short Circuit Current 25 mA
~  Supply Current 1.7 2.8 mA
\_ower Consumption 50 85 mwW
Trav:asient f!esponse Rise time 0.3 s
(Unity Gain) Overshoot VIN =20 mV, R =2 k,Cp < 100 pF 50 %
Slew Rate R > 2k 0.5 V/us

The following specifications apply for —565°C < T < +126°C:

Input Offget Voltage Rs < 10k 1.0 6.0 mV
Ta=+126°C 7.0 A
input Offset Current A 12, 200 o
Ta=-55C 86 500 _nA
=+ 0.03 .
Input Bias Current Ta 1220(: 05 KA
TA=-56°C 0.3 15 uA
Input Voltage Range . +12 13 v
Common Mode Rejection Ratio Rg < 10 k2 70 90 dB
Supply Voltage Rejection Ratio Rg < 10 k2 30 150 uviv
Large Signal Voltage Gain RL > 2kQ, VoyT =10V 25,000
] R > 10 kQ +12 +14 ;
Output Voltage Swing AL >2kn T10 13 v
Ta=+125C 1.5 2.5 mA
Supply Current Ta=_55C 2.0 33 mA
Power Consumption Ta=*125C 45 75 mw
P Ta = —55°C 60 100 mw
hud TYPICAL PERFORMANCE CURVES FOR uA741A AND uA741
OPEN LOOP VOLTAGE GAIN OUTPUT VOLTAGE SWING INPUT COMMON MODE
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE RANGE AS A
SUPPLY VOLTAGE SUPPLY VOLTAGE Fll;lNCT 10N OF SUPPLY VOLTAGE
> N “TaT, 5T BT st
%
no = Raae / - ¥
> % "
L1 Y /] " 12
105 in L g
b L1 : . s » L
im S g 2 /
g pd g® -7 g 7
g” 4 i - 4
o é r // N 4/
i.pA
® r 2
‘
] °
) 4 ] 1 1 F} s » 5 2 5 » [ »

SUPPLY VOLTAGE-tV SUPPLY VOLTAGE -2V SUPALY VOLTAGE - £tV




FAIRCHILD LINEAR INTEGRATED CIRCUITS » pA741

HATAE

ELECTRICAL CHARACTERISTICS (Vg = +15V,TA = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN MAX UNITS
Input Offset Voltage Rg < 5092 3.0 mV
Average Input Offset Voitage Drift 15 uVv/eC
Input Offset Current 30 nA

* Avérage Input Offset Current Drift 0.5 nA/°C
Input Bias Current 80 nA
Power Supply Rejection Ratio Vg =+10, —20; Vg =+20, —10V, Rg = 502 50 uVvIv
Output Short Circuit Current 10 35 mA
Power Dissipation Vg = +20V - 160 mw
Input Impedance Vg =120V 1.0 M
Large Signa! Voltage Gain Vg =20V, R|_= 2k, VouTt = 15V 50 VimV
Transient Response Rise Time 08 us
{Unity Gain) Overshoot 20 %
Bandwidth (Note 4) A37 MHz
Stew Rate {Unity Gain) VN = t10V 0.3 V/us

The following specifications apply for 0°C<Ta< 70°C
input Offset Voltage 4.0 mV
Input Offset Current 70 nA
Input Bias Current 210 nA
Common Mode Rejection Ratio Vg = 20V, ViN = +15V, Rg = 602 80 dB
Adjustment For Input Offset Voltage Vg = +20V 10 mV
Output Short Circuit Current 10 40 mA
Power Dissipation Vg =120V 150 mwW
Input Impedance Vg =+20V 0.5 K Mo
Ry = 10k 16 v
Output Voltage Swing Vg =+20V, AL =2k per v
Vg = 20V, R = 2k, VouT = :15V 32 VimV

Large Signal Voltage Gain vz ~T5V,RL = 2k, VouT - £2 V 10 Vimv

EQUIVALENT CIRCUIT INVERTING INPUT
J —O v+
Qg Qg Q12
l\ ’A 5

NON-

INVERTING Qg Q2 S Rs

INPUT 2 2ok

ouTPUT
Q3 _t Qa4
N 1
30pF
Q7 — A Q6
SH h
aQ
azi“'o——J S
L
Ry i R3< < R2 R 50:3:: p: Q24 :,mn
naP s Sua oo 1 1
. -Q V-
OFFSET

NULL




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA741

HA741C

ELECTRICAL CHARACTERISTICS (Vg =15 V, Ta = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 10 kQ 2.0 6.0 mVv
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 2.0 MQ
Input Capacitance 14 pF
Offset Voltage Adjustment Range +15 4 mv
Input Voltage Range +12 13 v
Common Mode Rejection Ratio Rs < 10 kQ . 70 90 dB
Supply Voltage Rejection Ratio Rg < 10 k2 30 150 uVIV
Large Signal Voltage Gain RL =2k, VouT =210V 20,000 200,000

RL = 10 kQ +12 +14 \

[N—Output Voltage Swing L

RL=2kQ +10 +13 A\
Output Resistance 75 Q
Output Short Circuit Current 25 mA
Supply Current 1.7 28 mA
Power Consumption 50 85 mw
Transient Response e
(Unity Gain) Rise time |y, =20 mV, R =2 k2, CL_ < 100 pF 0.3 us

Overshoot 5.0 %
Slew Rate RL =2k 0.5 Vl/us
The following specifications apply for 0°C < Ta < +70°C:

Input Offset Voltage 7.5 mVv
Input Offset Current 300 nA
Input Bias Current 800 nA
Large Signal Voltage Gain Ry = 2k, Voyt =10V 15,000
Output Voltage Swing RL=>2kQ +10 13 v

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF

SUPPLY VOLTAGE
TAIZS'C'
00 =1
///
® %
//
= 8
R
L]
5
n
0 2 4 6 8 0O 12 4 ¥ B 2

SUPPLY VOLTAGE - 2V

PEAK-TO-PEAK OUTPUT SWING - V

OUTPUT VOLTAGE SWING
AS A FUNCTION OF

SUPPLY VOLTAGE
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R0 .
3
g
3
o
<
g
d i
7 3
5 10 1) 2

SUPPLY VOLTAGE -+ V.

TYPICAL PERFORMANCE CURVES FOR uA741E AND uA741C

INPUT COMMON MODE
VOLTAGE RANGE AS A

FUNCTION OF SUPPLY VOLTAGE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA741

TYPICAL PERFORMANCE CURVES FOR pA741A, uA741, pA741E AND uA741C

POWER CONSUMPTION
AS A FUNCTION OF
SUPPLY VOLTAGE
100
Tae28°C
%
! /
fw /
g /
g « /r/
i, A
5 10 15 E)
SUPPLY VOLTAGE - tV
INPUT OFFSET CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE
* TA-Izs‘c
!I a0
H
E L
S
d
§ 20
1g ) 15 20
SUPPLY VOLTAGE = +V
OUTPUT VOLTAGE SWING
AS A FUNCTION OF
LOAD RESISTANCE
) T B
ol v
3 b Pl
2 =z
H
5 2
R n
S s
2 ou
Pl
10 /(
8ov o0z o5 10 20 50 10

LOAD RESISTANCE - KR

INPUT NOISE VOLTAGE
AS A FUNCTION OF
FREQUENCY

w'

3

v; by
TA=2'C

3

=
&

MEAN SQUARE VOLTAGE - V2/Hz

E]

3
H

100 W 100
FREQUENCY - Hz

VOLTAGE GAIN

PEAK-TO-PEAK OUTPUT SWING - V INPUT RESISTANCE —

MEAN SQUARE NOISE CURRENT - AZ/Hz

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
FREQUENCY

o5 vg=1sv |
v Ta®+25C

u:: <
N

1 10 100 k100 100k M 1OM
FREQUENCY - Hz

INPUT RESISTANCE AND
INPUT CAPACITANCE AS A
FUNCTION OF FREQUENCY

INPUT CAPACITANCE - pF

10M T 100 -
N
™ 10
N
J
100k '
10 0.1
100 W« 10K 100K ™
FREQUENCY - He
OUTPUT VOLTAGE SWING
AS A FUNCTION OF
FREQUENCY
It Vg =18V
Ta=25°C 4
R = 10k
2
£
2
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12 \
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100 1% 10k 100k ™

FREQUENCY - Hz

INPUT NOISE CURRENT
AS A FUNCTION OF

FREQUENCY

g TTIIT

107 Evgesisv

Fra-25c
1022
N

1028 :

1524 h

0%

26 -

" 100 T 10k 100k

FREQUENCY — Hz

PHASE - OEGREES

POWER DISSIPATION — mV OUTPUT RESISTANCE - §2

TOTAL NOISE REFERRED TO INPUT ~ uVrms.

OPEN LOOP PHASE RESPONSE

AS A FUNCTION OF
FREQUENCY
Vg = 215V
Ta=28C
%0 -
~J
N
—138
- 30100 1k 10k 100k 1M 1oM
FREQUENCY - Hz
OUTPUT RESISTANCE
AS A FUNCTION OF
FREQUENCY
600 V' 1 IL
5= 15v |
Ta=25°C
w00
20
200
V1
100
‘oo [0 0k 100k "

FREQUENCY ~ Hz

ABSOLUTE MAXIMUM POWER
DISSIPATION AS A FUNCTION
OF AMBIENT TEMPERATURE

600

N, | #AT41A AND

| uAT4E AND
WATAIC N

» % 3 3 105 125
AMBIENT TEMPERATURE

BROADBAND NOISE FOR
VARIOUS BANDWIDTHS

100 1% 0K
‘SOURCE RESISTANCE - 2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ pA741

INPUT BAS CURRENT - nA

INPUT OFFSET CURRENT - nA

INPUT BIAS CURRENT — na

POWER CONSUMPTION - mW.

TYPICAL PERFORMANCE CURVES FOR uA741A AND uA741

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
200 T

T
Vg = 216V

NS
-
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=
o—&) -20 20 80 100 140
TEMPERATURE ~ °C
INPUT OFFSET CURRENT

AS A FUNCTION OF
AMBIENT TEMPERATURE

14 T

Vg = £15V

~60 -20 20 60 100 140
TEMPERATURE — °C

INPUT RESISTANCE
AS A FUNCTION OF
AMBIENT TEMPERATURE

OUTPUT SHORT-CIRCUIT CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
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FREQUENCY CHARACTERISTICS
AS A FUNCTION OF
AMBIENT TEMPERATURE
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TYPICAL PERFORMANCE CURVES FOR uA741E AND pA741C

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

-vg=15v

[] g 20 X @ S0 6 70
TEMPERATURE - °C

POWER CONSUMPTION
AS A FUNCTION OF
AMBIENT TEMPERATURE

Vg * 120V

1 2 30 4 S50 60 70
TEMPERATURE - °C

INPUT RESISTANCE
AS A FUNCTION OF
AMBIENT TEMPERATURE

INPUT RESISTANCE — MQ
w
o

20

Vg = 215V
10 !

[ 10 20 3 4 S0 e 70
TEMPERATURE - °C

OUTPUT SHORT CIRCUIT CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

26 \\
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SHORT.CIRCUIT CURRENT ~ mA
2

o 0 0 30 40 50 60 0
TEMPERATURE - °C

INPUT OFFSET CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
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INPUT OFFSET CURRENT — nA
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FREQUENCY CHARACTERISTICS
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FAIRCHILD

LINEAR INTEGRATED CIRCUITS ¢ pA741

TRANSIENT RESPONSE

m,l
L
NN

o
. VgtV _|

OUTPUT - m¥

[.“’l [T
o b drise v 7 20 —
¢, o0

0 5 0
TIME - s

FREQUENCY CHARACTERISTICS

1.5 20 25

TRANSIENT RESPONSE
TEST CIRCUIT

Vout

COMMON MODE REJECTION

RATIO AS A FUNCTION OF
FREQUENCY
w Vgo2 W
% 1,05°C
L34 N
2n
: N
E » A
g N
i \\
ix
“w
I W B0 K Mk ok M M

FREQUENCY - Hz

AS A FUNCTION OF VOLTAGE OFFSET VOLTAGE FOLLOWER
SUPPLY VOLTAGE NULL CIRCUIT LARGE SIGNAL PULSE RESPONSE
» , —
L IA-stc vs-:.lsv
8 T- 8]
6
L2 R 7
" '&&m,,,‘s J ) faurr
P | e § , e
= AL ™ B = /
3 wvb“w:? Fi
30 3
0.8 i I AN
-
w -8
wel | i -
5 10 15 » B EX K]
' SUPPLY VOLTAGE = £V TIME -8
TYPICAL APPLICATIONS
UNITY-GAIN VOLTAGE FOLLOWER NON-INVERTING AMPLIFIER
L_ﬂ
3 myyyd ————o0 ouTPUT
O 4, ouTPUT INPUT  RIR2
INPUT RITRZ
"
RN = 400 MQ GAIN R1 R2 BW RIN
Cin=1pF 10 1kQ 9 kR 100 kHz a0 M|
RouT << 18 100 100 9.9 kQ 10 kHz 280 MQ
B.W. = 1 MHz 1000 100 @ 99.9 k@ 1 kHz 80 MQ
INVERTING AMPLIFIER CLIPPING AMPLIFIER
INPUT 2 V;Z
ouTPuUT Oo— I 6
R1A2 INPUT RY %————O
= e 34 ouTPUT
-[_ R1A2
AtRZ
GAIN R1 R2 BW RIN
1 10 kQ 10 k2 1 MHz 10 k2 EouT R2
10 1k 10 k2 100 kHz 1kQ =—if |Eout IS VZ+OTV
100 1kQ 100 k&2 10 kHz 1k Ein A1
1000 100 & 100 k2 1 kHz 100 where Vz = Zener breakdown voltage

1
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wA747

DUAL FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA747 is a pair of high performance monolithic Operational
Am~iifiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide

f analog applications where board space or weight are important. High common mode volitage
:%/and absence of latch-up make the uA747 ideal for use as a voltage follower. The high gain
and wide range of operating voltage provides superior performanee in integrator, summing amplifier,
and general feedback applications. The wA747 is short circuit protected and requires no external
components for frequency compensation. The internal 6 dBJ/octave roll-off insures stability in closed
loop applications. For single amplifier performance, see uA741 data sheet. Electrical characteristics
are identical to MIL-M-38510/10102,

e NO FREQUENCY COMPENSATION REQUIRED
SHORT CIRCUIT PROTECTION
OFFSET VOLTAGE NULL CAPABILITY
LARGE COMMON MODE AND DIFFERENTIAL VOLTAGE RANGES
LOW POWER CONSUMPTION
NO LATCH-UP
ABSOLUTE MAXIMUM RATINGS
Supply Voltage

Military (uA747A, uA747, uATATE) 22V

Commercial (uA747C) +18V
Internal Power Dissipation {Note 1)

Metal Can 500 mW

o114 : 670 mW
Differential Input Voltage +30V
Input Voltage (Note 2) +15 V

05V
—65°C t0 +150°C

Voltage betweeen Offset Null and V—
Storage Temperature Range
Operating Temperature Range
Military (A747A, pA747) —55° Cto +125°C
Commercial (uUA747E, uA747C) 0°C to 70°C
ead Temperature {Soldering 60s) 300°C
tput Short Circuit Duration (Note 3) Indefinite

EQUIVALENT CIRCUIT (1/2 uA747)

INVERTING
? INPUT

ag J'Joa a12 13
l/r T Q14

b C15
Re

v+

NON-
INVERTING

INPUT Q2 Rg 279
> 40k 0
18 ouTPUT
Q4 I Q19 R7
1 R10 20
30pF p 021

Q20
% P 9 4

Qg »—k Qay?
OFFSET Q10 on 02}
NULL
Ry <R R11
R2 b3 Q24
S 3ua e 50kQ% 21000 IR faa
lov-

OFFSET
NULL

CONNECTION DIAGRAMS
14-LEAD DIP
(TOP VIEW)
PACKAGE OUTLINE 7A 9A
PACKAGECODE D P

OFFSET
NULL A®Z

v-L

OFFSET 5

ORDER INFORMATION

TYPE PART NO.
pA747A uA747ADM
uA747 uA747DM
uA747E uA747EDC
uA747C uA747DC
uA747C uA747PC
uA747—-1  ppA747—-1DM
uA747—-1C uA747-1DC
10-LEAD METAL CAN
(TOP VIEW)

PACKAGE OUTLINE 5F

ORDER INFORMATION

TYPE PART NO.
pA747A  uA747AHM
uA747 uA747HM
uA747E MATATEHC
uA747C KA747HC
uA747—1  uA747-IHM

uA747-IC uA747—1HC

NOTE:

V+A is internally connected to V+8
for uA747A, uA747, BA747E, and
HA747C. They are not internally con-
nected for uA747-1 and uA747-1C.

Notes on foilowing pages.

*Planar is a patented Fairchild process.



FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA741

TYPICAL APPLICATIONS (Cont'd)

SIMPLE INTEGRATOR

T L €7 0V KF
5v b —
_L—l-l—l- Muv
INPUT F= ke 2 n; 0ka 4
o Vv ™
A1 10k \

uATAL
3 /
l A3 9.1kQ

O
ouTPUT

SIMPLE DIFFERENTIATOR

=1 kHz

R1 2700

l R3 WkQ

dEIN

EouTt = — R2C1 at

LOW DRIFT LOW NOISE AMPLIFIER

L 1 — —
P Skl 30k0

° ENGRA 3

INPUT soa uA727 y :.nu

ouTPuT

Voltage Gain = 10°
Input Offset Voltage Drift = 0.6 uv/°C
Input Offset Current Drift = 2.0 pA/°C

HIGH SLEW RATE POWER AMPLIFIER

INPUT

415V

|-

NOTCH FILTER USING THE zA741 AS A GYRATOR

R3 15KQ

ul'—
2

NOTCH FREQUENCY AS A
FUNCTION OF C1

!
Trim R3 such that N

2 }
R1 R3 : N
R2 2R4 § =

- N

g N

)
(TR ¥ a1 Lo

CAPACITOR C1 - uF




FAIRCHILD LINEAR INTEGRATED CIRCUITS « ©A747

()

MATATA
ELECTRICAL CHARACTERISTICS 5 V < Vg < #20 V, Ta = 25°C unless otherwise specified)
PARAMETERS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 50Q 08 3.0 mV
Average Input Offset
Voltage Drift 15 wv/°C
Input Offset Current 3.0 30 nA
Average Input Offset TA =25°Cto +125°C 0.2 nA/°C
Current Drift Ta =—55°Cto +25°C 05 nA/°C
Input Bias Current 30 80 nA
o . Vg =+10,—20; Vg=+20V,—-10V 0.2
Power Supply Rejection Ratio Rg =50 Q 15 50 uviv
“Common Mode Rejection Ratio Vs =20V, ViN = 18V 80 95 dB
Rg=50Q
Adjustment for Input Offset Voltage Vg =120V 10 mV
Output Short Circuit Current 10 25 35 mA
Power Dissipation Vg = +20 V per Channel 80 150 mwW
Input Impedance Vg =+20V 1.0 6 MQ
Large Signal Voltage Gain Vs =+20 V. RL =2ka 50 V/mVv
VouTt =%15V
Transient Response Rise Time 0.25 08 us
(Unity Gain) Overshoot 6.0 20 %
Bandwidth (Note 4) 0.437 15 MHz
Slew Rate (Unity Gain} VIN=t10V 0.3 0.7 V/us
The following specifications apply for —66°C < Tp < +125°C
Input Offset Voltage 40 mvVv
Input Offset Current 70 nA
Input Bias Current 210 nA
Output Short Circuit Current 10 40 mA
A —55°C 165 mw
Power Dissipation Vg =120V -
+125°C 135 mw
Input Impedance Vg =20V 05 MQ
Output Voltage Swing Vs=+20V, RL-10ka 16 v
RL= 2kQ 1§ v
Large Signal Voltage Gain Vg=120V,R| =2kQ,VourT=#15V 32 V/imV
Vg=t 6V,R =2kQ,Vour=* 2V 10 VimV
Channel Separation Vg =+20V . 100 dB

NOTES:

1. Rating applies to ambient temperatures uo to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mwW/°C for

the DIP.

2. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or 75°C ambient temperature.

4. Calculated value from: BW (MHz) =

0.35
RISE TIME (us)




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA747

uA747
ELECTRICAL CHARACTERISTICS — Each Amplifier (Vg =15V, Ta = 26°C unless otherwise specified)
PARAMETERS (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 0.3 20 MQ
input Capacitance 1.4 pF
Offset Voltage Adjustment Range 15 mV
Large Signal Voltage Gain Ry >2 k2, Vour =*10V 50,000 200,000 VIV
Qutput Resistance ' 75 Q
Output Short-Circuit Current 25 mA
Supply Current 1.7 28 mA
Power Consumption 50 85 mW
Transient Response | Rise time. ViN =20mV, R =2kQ, 0.3 s
{Unity Gain) Overshoot CL < 100 pF 50 %
Slew Rate Ry >2 k2 0.5 V/ius
Channel Separation 120 dB
The following specifications apply for —B56°C<TA < +125°C.
Input Offset Voltage Rg <10 kQ 1.0 6.0 mV
Input Offset Current Ta = +125°C 7.0 200 nA
Ta =—55°C 85 500 nA
Input Bias Current Ta” +1z.=;°c 0.03 05 BA
TaA=-55C 0.3 15 uA
Input Voltage Range 12 13 A\
Common Mode Rejection Ratio Rg <10 k& 70 90 dB
Supply Voltage Rejection Ratio Rg <10 kQ2 30 150 uVvIivV
Large Signal Voltage Gain RL >2kQ,VoyT =10V 25,000 VIV
Output Voltage Swing R >10ka 12 14 v
Ry >2 k2 +10 +13 v
Ta = +125°C 1.5 25 mA
Supply Current Ta=-—55°C 2.0 33 mA
Ta=+125°C 45 75 mwW
Power Consumption Ta - —55°C 60 100 P




FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA747

: HA747C
ELECTRICAL CHARACTERISTICS.— Each Amplifier (Vg =15V, Tp = 26°C uniess otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <10 k2 1.0 6.0 mV
Input Offset Current 20 200 nA
input Bias Current 80 500 nA
input Resistance 0.3 20 MQ
input Capacitance 14 pF
Offset Voltage Adjustment Range 15 mV
Large Signal Voltage Gain R »2kQ, Voyt =10V 25,000 200,000 \\
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 1.7 238 mA
~er Consumption 50 85 mwW
" Transient R p Rise time VIN=20mV, R =2kQ, 0.3 us
(Unity Gain) Overshoot CL < 100pF 5.0 %
Slew Rate R >2kQ 0.5 Vl/us
Channel Separation 120 dB
The following specifications apply for 0°C < TA < +70°C.
input Offset Voltage Rg < 10kQ2 1.0 75 mvVv
input Offset Current 7.0 300 nA
Input Bias Current 0.03 0.8 BA
Input Voltage Range 12 13 v
Common Mode Rejection Ratio Rg <10 kQ 70 90 dB
Supply Voltage Rejection Ratio Rg <10 kQ 30 160 uv/IV
Large Signal Voltage Gain R 22k, VoyT =10V 15,000 \7A%
Ry >10 kQ +12 14 Y
Output Voltage Swing Ry »2 kQ +10 +13 V]
Supply Current 20 33 mA
Power Consumption 60 100 mwW




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA747

MAT47E

ELECTRICAL CHARACTERISTICS (5 V < Vg < £20 V, Tp = 25°C unless otherwise specified)

PARAMETERS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 500 0.8 3.0 mV
Average Input Offset
Voltage Drift 15 wv/e
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 05 nA/°C
Input Bias Current 30 80 nA
;’ower Supply Rejection Ratio Vs = +10,-20; Vg =420V, 10V 15 50 M7
Rg =50 Q ’
Common Mode Rejection Ratio Vs = 120V, ViN =218V 80 95 dB
Rg =50 Q
Adjustment for input Offset Voltage Vg =+20V 10 mvV
Output Short Circuit Current 10 25 35 mA
Power Dissipation Vg =120V 80 150 mwW
Input Impedance Vg =120V 10 6 MQ
Large Signal Voltage Gain Vg =120V, R =2kQ,VouT = +15V 50 VimV
Transient Response Rise Time 0.25 08 us
(Unity Gain) Overshoot 6 20 %
Bandwidth (Note 4) 0.437 15 MHz
Slew Rate (Unity Gain) VIN =10V 0.3 0.7 Vius
The foliowing specifications apply for 0°C < T < 70°C
Input Offset Voltage 4.0 mV
Input Offset Current 70 nA
Input Bias Current 210 nA
Output Short Circuit Current 10 40 mA
- Power Dissipation Vg=+20V 165 mwW
Input Impedance Vg =+20V 0.5 M
. Vg =120V, R =10k 16 v
OQutput Voltage Swing s R = 2k 15 v
. . Vg =120V, R =2k, VouT =215V 32 VimV
Large Signal Voltage Gain v: =t 5V, nt =2ke,Vour -t 2V 10 Vimv
Channel Separation Vg =120V 100 dB \W

VOLTAGE OFFSET
NULL CIRCUIT

TRANSIENT RESPONSE
TEST CIRCUIT




FAIRCHILD LINEAR INTEGRATED CIRCUITS nA747

INPUT BIAS CURRENT - nA

INPUT OFFSET CURRENT ~ nA.

INPUT BIAS CURRENT - nA

POWER CONSUMPTION ~ mw

TYPICAL PERFORMANCE CURVES FOR UHAZ47A AND uA747
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA747

TYPICAL PERFORMANCE CURVES FOR uA747A, uA747C, uA747 AND pA747E

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 LINEAR INTEGRATED CIRCUITS * uA747

TYPICAL PERFORMANCE CURVES (Each Anplifier) FOR uA747 AND rA747C
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FAIRCHILD

LINEAR INTEGRATED CIRCUITS ¢ unA747

TYPICAL APPLICATIONS -
QUADRATURE OSCILLATOR ANALOG MULTIPLIER
15V
c2 ouTeot a CURRENT SOURCE e AMPLIFIER
820 pF 820 pF R2 )
" 1%
3\ 3
" '
D1 02
415V
R2 3 - MULTIPLIER
180 k2
% 3 " COSINE 2N2020
uAT4? -O GuTPuT OR
HAT28
+
—15V
/1
2 190k
<%
c1
1= 820 pF
1 1%
f = —————= (R1C1 = R2C2)
2nJC2R2C3R3 = *Matched to 0.1% &
o
EouT = 100 E\ny X EINg —18V 2ERO ADJUST +15V
COMPRESSOR/EXPANDER AMPLIFIERS TRACKING POSITIVE AND NEGATIVE
R o1 VOLTAGE REFERENCES
_MA,._lq_ﬂ R4
120
R2 J'AvA
10 k2 D1
A RS R6
WA 82v 1062 10k0
A D2 as VW VWA
t I 03 1R Qv
Q+sv N +5V POSITIVE
a1 REGULATED) NEGATIVE
comﬂzmss"?‘: O—AAA COMPRESSOR R4 180k —O - REGULATED
vy ouTPUT 10k EXPANDER < ouTPUT ouTPUT
o- - - AAA - wuA7aT 2V “12v
EXPANDER [ 1L <BmA
INPUT R D4 * V- A7 O SOURCE OR
sk V- SINK
R3 O
10k -15V R6 -1V R1 -
hey 10k
COMPRESSOR " expanper
POSITIVE OUTPUT = Vpy x BL2A2 NS
MUXIMUM COMPRESSION EXPANSION TATIO = R1/R (10 k2 >R >0)

NOTE: DIODES D1 THROUGH D4 ARE MATCHED FD666 OR EQUIVALENT

A2

NOTCH FILTER USING THE A747 AS A GYRATOR

NEGATIVE OUTPUT = —POSITIVE OUTPUT X B%

30k0 NOTCH FREQUENCY AS A
A1 FUNCTION OF C1
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E- N
TRIM R3 SUCH THAT § N
R1_ A3 g
A2~ 2Ra g
S
¢ R g N
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N
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FAIRCHILD LINEAR INTEGRATED CIRCUITS '\nA747/

TYPICAL APPLICATIONS

UNITY-GAIN VOLTAGE FOLLOWER

——0 outPuT
INPUT ©

RiN =400 MQ
CiN=1pF
Rout<<1Q
BW =1MHz

NON-INVERTING AMPLIFIER

% uA747

ouTPUT

RiRy
Ri+Ry
GAIN . R, R, B.W. R
10 1k 9 k2 | 100 kHz | 400 MG

100 100 @ 9.9 k@ 10 kHz | 280 M@
1000 100 2 | 99.9 k2 1 kHz 80 MQ

INVERTING AMPLIFIER

R2

Ry
INPUT

% pAT47 —-O0 outPuT
'Er RyRy

R+ Ry

GAIN R, R, BW [
1 10 k@ 10 kQ 1 MHz 10 k@
10 1kQ 10 k2 | 100 kHz 1kQ
100 1 kQ 100 k@ 10 kHz 1kQ
1000 100 2 100 k@ 1 kHz 100 @

WEIGHTED AVERAGING AMPL| FIER

R

AAA

R¢

—Eout = Eint (—R—)+
1

VWv

RelIR1IR,IIRg

b——=0 ouTPUT

R Rf
Ein2{— ) + En3 [—
R2 R3




HA748
OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA748 is a High Performance Monolithic Operational Amplifier
constructed using the Fairchild Planar* epitaxial process. Itis intended for a high wide range of analog
applications where tailoring of frequency characteristics is desirable. High common mode voltage range
and absence of latch-up make the uA748 ideal for use as a voltage follower. The high gain and wide
range of operating voltages provide superior performance in integrator, summing amplifier, and general
feedback applications. The uA748 is short-circuit protected and has the same pin configuration as the
popular uA741 operational amplifier. Unity gain frequency compensation is achieved by means of a
single 30 pF capacitor. For superior performance, see wA777 data sheet.

e SHORT-CIRCUIT PROTECTION

OFFSET VOLTAGE NULL CAPABILITY

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES

LOW POWER CONSUMPTION

NO LATCH UP

ABSOLUTE MAXIMUM RATINGS

g4 4 4l

CONNECTION DIAGRAMS
8-LEAD METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 58

PACKAGE CODE H

FREQ COMP,

OFFSET
NULL

(0 OFFSET

Supply Voltage 22V A NuLL
Internal Power Dissipation (Note 1) V-
Metal Can 500 mW
DiP 670 mW
Mini DIP 310 mW NOTE: Pin 4 connected to case
Flatpak 570 mW

Differential Input Voltage 30V

Input Voltage (Note 2) 15V ORDER INFORMATION

Storage Temperature Range TYPE PART NO.
Metal Can, DIP, and Flatpak -65:0 [ +150:c uA748 wA748HM
Mini DIP —-55°C to +126°C uA748A uA748AHM

Operating Temperature Range . uA748C uA748HC
Mititary (uA748) —55°Cto+125°C
Commercial (uA748C) 0°C to +70°C ‘;‘;53?;:;;’

Lead Temperature (Soldering, 60 Se.conds) 00° PACKAGE OUTLINE 6A
Metal Can, Flatpak, and Hermetic DIPs [o4 PACKAGE CODE D
Molded Mini DIP 260°C

Output Short Circuit Duration (Note 3) Indefinite . "

CONNECTION DIAGRAMS NC d : NC

8-LEAD MIN1 DIP 10-LEAD FLATPAK# 2 13
(TOP VIEW) (TOP VIEW) NC E jnc
PACKAGE OUTLINE 3F 3 12
PACKAGE OUTLINE T PACKAGE CODE F on [ FREQ
PACKAGE CODE T tcomp) — - comp
1 10
FREQ COMP :ﬁz b = Ne -n[] [V
OFFSET FREQ 5 10
L —— - comp ] ot
-n —— v+ s ,
A v E OFFSET
»mt:_': F: out V- NULL
8
v- " we[] we 5
+A ble on special request
ORDER INFORMATION
ORDER INFORMATION ORDER INFORMATION TYPE PART NO. b
TYPE PART NO. TYPE PART NO. A748 uazasom
uA748C pA748TC uA748 pA748FM RAT74BA HA748ADM
uA748A HAT4BAFM uA748C uA748DC

e —tame alrenie an fallaudias nesss

splanar is a patented Falrchild process



FAIRCHILD LINEAR INTEGRATED CIRCUITS * ;A748

uAT48A

ELECTRICAL CHARACTERISTICS (Vg =15V, Tp = 25°C, C = 30 pF unless otherwise specified)

PARAMETERS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 50 kQ 0.5 2.0 mV
Input Offset Current 20 10 nA
Input Bias Current 20 75 nA
Input Resistance 2.0 10.0 MQ
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range +26 mVv
Large Signal Voltage Gain R >2kQ, VoyT = £10V 50,000 250,000 ViV
Output Resistance 100 Q
Output Short Circuit Current +25 mA
Supply Current 1.9 2.8 mA
Power Consumption 60 85 mwW
Transient Response VIN =20mV, Cc = 30 pF,

4V9!tage Follower, Rise Time R =2k, Cy < 100 pF 0.3 us

Gain of 1)

Overshoot 5.0 %

Slew Rate RL 22k 0.5 V/us

(Voltage Follower, Gain of 1)

Transient Response ViN =20mV, Cc = 3.5 pF,
Vol Foll .
(Gaoin‘?feml; ower Rise Time Ry =2kQ, C_ < 100 pF 0.2 us
Overshoot 5.0 %
Slew Rate RL>2kQ,Cc=35pF 55 Vius

(Voltage Follower, Gain of 10)
The following specifications apply for -56°C < Ta < +125°C:

Input Offset Voltage Rg <50 k2 0.5 3.0 mV
Average Input Offset Voltage Drift Rg < 50 k2 . 25 15 uVv/°C
Input Offset Current 25 nA
Average Input Offset Current Drift wC< TA< +125°C 25 30 pASC
-55°C < Tp < 25°C 6.5 150 pA/°C
Input Bias Current 100 nA
Input Voltage Range £12 +13 \"
Common Mode Rejection Ratio Rg < 50 k2 80 95 dB
Supply Voltage Rejection Ratio Rg < 50 kQ 13 100 uVv/iv
Large Signal Voltage Gain RL>2kQ, VoyT=t10V 25,000 V/V
Output Voltage Swing ' RL> 10k £12 :14 v
R >2kQ . £10 13 v
Supply Current TA = +125°C 1.5 25 mA
Ta=-55°C 2.0 3.3 mA
Power Consumption Ta=+125°C 40 75 mW
Ta =-55°C 60 100 mwW

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for metal can, 8.3 mW/°C for the DIP
5.6 mW/°C for the mini DIP and 7.1 mW/°C for the fiatpak.

2. For supply voltages less than + 15 V, the absolute maximum input voltage is equal to the supply voltage.

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




FAIRCHILD LINEAR INTEGRATED CIRCUIT ¢ nA2136

MA748

ELECTRICAL CHARACTERISTICS (Vg =15V, Ta = 25°C, Cc = 30 pF unless otherwise specified)

PARAMETERS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voitage Rg<10 kQ 10 5.0 mvVv
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 20 MQ
Input Capacitance 20 pF
Offset Voltage Adjustment Range ) 15 mV
Large Signal Voltage Gain RL >2 k&2, VoyT =10V 50,000 150,000 \Z\
Output Resistance 7% Q
Output Short-Circuit Current 25 mA
Supply Current 19 28 mA
Power Consumption 60 85 mwW
Transient Response
(Voltage Follower, VIN =20mV, Cc =30pF. R = 2k,
Gain of 1) Rise Time Cp <100 pF 0.3 us
Overshoot 50 %
Slew Rate RL »2kQ 05 Vs
(Voltage Follower, Gain of 1)
Transient Response
(Voltage Follower, ViN=20mV,Cc=36pF, R =2 k2,
Gain of 10) Rise Time CL <100 pF . 0.2 us
Overshoot 5.0 %
Slew Rate RL 2k, Cc=35pF 55 Vius
(Voltage Follower, Gain of 10)
The following specifications apply for —55°C <Ta< +125°C:
Input Offset Voltage Rg <10 k&2 1.0 6.0 mv
Ta=+125"C 10 200 nA
Input Offset Current —TQ?TET 50 500 oA
. TA = +125°C 0.03 05 kA
tnput Bias Current T2 = 55°C 0.3 15 oA
Input Voltage Range 12 13 v
Common Mode Rejection Ratio Rg <10 k2 70 90 dB
Supply Voltage Rejection Ratio Rg <10 k2 30 150 VIV
Large Signal Voltage Gain RL >2kQ, VouT =t10V 25,000 VIV
. ] Ry >10 kQ 12 +14 Y
Output Voltage Swing RL »2kQ 10 13 v
TA = +125°C 15 25 mA
Supply Current Ta=-55C 20 33 mA
. TA =+125°C 45 75 mw
Power Consumption Ta=-55°C 80 100 mwW
VOLTAGE OFFSET GAIN TEST CIRCUIT
NULL CIRCUIT _zov va
vtV
O O 1008
Vour VWA
n#:n’h 500 500 Vi
VOLTMETER vy
w-]L: o T
218

SUGGESTED

ALTERNATE

10x10°

Vin X 163

TOLERANCE OF
ALL UNMARKED
RESISTORS IS 1%

Avo * FOR Vin

Vour Vour




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA748

MA748C
ELECTRICAL CHARACTERISTICS (Vg = 15 V, Tp = 25°C, Cc = 30 pF unless otherwise specified)
PARAMETERS CONDITIONS MIN TYP MAX UNITS
Input Offset Voitage Rg <10 kQ 20 6.0 mvV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 20 Mo
Input Capacitance 20 pF
Offset Voltage Adjustment Range 15 mv
Large Signal Voltage Gain RL »2k, Voyr =10V 20,000 150,000 VIV
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 19 28 mA
Power Consumption 60 85 mwW
Transient Response
{Voltage Follower, VIN =20 mV, Cc = 30 pF, R = 2 k{2,
Gain of 1) Rise Time C <100 pF 0.3 us
Overshoot 50 %
Slew Rate Ry >2kn 05 Vius
(Voltage Foliower, Gain of 1)
Transient Response
(Voitage Follower, VIN =20 mV, Cc = 3.5 pF, R = 2k,
Gain of 10) Rise Time CL <100 pF 0.2 us
Overshoot 5.0 %
Slew Rate RL >2kQ,Cc = 3.5 pF 55 Vlius
(Voltage Follower, Gain of 10)
The following specifications apply for 0°C < Tp < +70°C:
Input Offset Voltage Rg <10 k2 75 mvV
Input Offset Current 300 nA
Input Bias Current 800 nA
Input Voltage Range £12 13 v
Ci Mode Rej Ratio Rg <10k 70 90 dB
Supply Vpltage Rejection Ratio Rg <10k 30 150 BvIV
Large Signal Volitage Gain RL>2kQ, VouT =10 V 15,000 VIV
) R| >10 kQ +12 +14 v
Output Voltage Swing R >2 k0 310 13 Y]
Power Consumption 60 100 mw
EQUIVALENT CIRCUIT
INVERTING INPUT 9 9 COMP. OFFSET NULL COMP.
Q V+
§ o O 1
O K& Q2 j ] R 13 (W
NON-INVERT. b Q5
INPUT + Re
27Q
Q10 o] OUTPUT
Q3 Rs ¢ 019 7
OFFSET NULL 40k 3 Ryo 220
v+ prai R0
Q20
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ pA748
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FAIRCHILD LINEAR INTEGRATED CIRCUITS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA748
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NOTES
1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the metal can, 8.3 mW/°C for the

DIP, 5.6 mW/°C for the mini DIP and 7.1 mW/°C for the flatpak.

2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltago.

3. Short circuit may be to ground or either supply. Rating applies to +126°C case temperature or +75 C case temperature or +75°C ambient
temperature.




