
IJA748 
OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The ",A748 is a High Performance Monolithic Operational Amplifier 
constructed using the Fairchild Planar* epitaxial process. It is 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 ",A 748 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 ",A 748 is short·circuit protected and has the same pin configuration as the 
popular ",A741 operational amplifier. Unity gain frequency compensation is achieved by means of a 
single 30 pF capacitor. For superior performance, see ",A 777 data sheet. 

• SHORT-CI RCUIT PROTECTION 
• OFFSET VOL TAGE NULL CAPABILITY 
• LARGE COMMON·MOOE AND DIFFERENTIAL VOLTAGE RANGES 
• LOW POWER CONSUMPTION 
• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
I nternal Power Dissipation (Note 1) 

Metal Can 
DIP 
Mini DIP 
Flatpak 

Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 
Mini DIP 

Operating Temperature Range 
Military (",A748) 
Commercial (",A748C) 

Pin Temperature (Soldering 60 s) 
Metal Can, Flatpak, and Hermetic DIPs 
Molded Mini DIP 

Output Shart·Circuit Duration (Note 3) 

CONNECOON DIAGRAMS 
8·PIN MINI DIP 

(TOP VIEW) 

PACKAGE OUTLINE 9T 
PACKAGE CODE T 

ORDER INFORMATION 
TYPE PART NO. 
",A748C "A748TC 

NC 
FAEQCOMP 

OFFSEl 
NULL 

±22 V 

500mW 
670 mW 
310mW 
570mW 

±30V 
±15 V 

-65°C ta +150°C 
-55°C ta +125°C 

-55°C ta +125°C 
O°C to +70°C 

10·PIN FLATPAK· 
(TOP VIEW) 

PACKAGE OUTLINE 3F 
PACKAGE CODE F 

300°C 
260°C 

Indefinite 

NC 

FREO 
COMP 

-IN C:=:::::JI--l v+ 

+INC=:::::JI--l '--I===:JOUT 

v-

·Available on special request. 

OROER INFORMATION 
TYPE PART NO. 
",A748 
,uA748A 

"A748FM 
",A748AFM 

OFFSET 
NULL 

Notes and equivalent circuit on following pages. 
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CONNECTION DIAGRAMS 
8·PIN METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5S 
PACKAGE CODE H 

v-

NOTE: Pin 4 connected to case 

ORDER INFORMATION 
TYPE PART NO. 
",A748 
",A748A 
!'A748C 

",A748HM 
",A748AHM 
ILA748HC 

14·PIN DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 
PACKAGE CODE D 

NC NC 

NC NC 

OFFSET FREO 
NULL COMP 

(COMP) 

-IN v+ 

+IN OUT 

v- OFFSET 
NULL 

NC NC 

ORDER INFORMATION 
TYPE 
",A748 
,uA748A 
,uA748C 

PART NO. 
",A748DM 
,uA748ADM 
,uA748DC 

·Planar Is a patented Fairchild process. 



FAIRCHILD • fLA748 

J.lA748A 

ELECTRICAL CHARACTERISTICS: Vs = ±15 V, TA = 25'C, Cc = 30pF unless otherwise specified. 

CHARACTER ISTICS CONDITIONS MIN TYP MAX UNITS 

Input Offset Voltage RS';; 50 kn 0.5 2.0 mV 

Input Offset Current 2.0 10 nA 

Input Bias Current 20 75 nA 

Input Resistance 2.0 10.0 Mn 

Input Capacitance 3.0 pF 

Offset Voltage Adjustment Range ±25 mV 

Large Signal Voltage Gain RL;' 2 kn, VOUT= ±10V 50,000 250,000 VN 

Output Resistance 100 n 

Output Short Circuit Current ±25 mA 

Supply Current 1.9 2.8 mA 

Power Consumption 60 85 mW 

TransIent Response VIN = 20mV, CC= 30pF, 
(Voltage Follower, 

Rise Time R L = 2 kn, CL .;; 100 pF 0.3 /lS 
Gain of 1) 

Overshoot 5.0 % 

Slew Rate RL;' 2kn 0.5 VI/ls 

(Voltage Follower, Gain of 1) • I Transient Response VIN = 20 mY, Cc = 3.5 pF, 
(Voltage Follower, 

Rise Time RL = 2 kn, CL';; 100 pF 0.2 /lS 
Gain of 10) 

Overshoot 5.0 % 

Slew Rate RL;' 2 kn, Cc = 3.5 pF 5.5 VI/ls 

(Voltage Follower, Gain of 10) 

The followina soecifications apply for -55°C';; TA';; +125°C: , 
Input Offset Voltage RS';; 50 kn 0.5 3.0 mV 

Average Input Offset Voltage Drift RS';; 50 kn 2.5 15 /lVrC 

Input Offset Current 25 nA 

25°C';;TA';; +125°C 2.5 30 pArC 
Average I nput Offset Current Drift 

_55°C';; TA .;; 25°C 6.5 150 pArC 

Input Bias Current 100 nA 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio RS';; 50 kn 80 95 dB 

Supply Voltage Rejection Ratio RS';; 50 kn 13 100 /lVN 

Large Signal Voltage Gain RL;' 2 kn, VOUT= ±10 V 25,000 V/V 

RL;' 10 kn ±12 ±14 V 
Output Voltage Swing 

RL;' 2 kn ±10 ±13 V 

Supply Current 
TA = +125°C 1.5 2.5 mA 

TA = _55°C 2.0 3.3 mA 

Power Consumption 
TA = +125°C 40 75 mW 

TA = _55°C 60 100 mW 

NOTES 

,. Rating applies to ambient temperatures up to 70o e. Above 70° C ambient derate linearly at 6.3 mW/C for metal can, 8.3 mW/o C for the 01 P 
5.6 mW/oC for the mini DIP and 7.1 mwtC for the flatpak. 

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. 
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FAIRCHILD • ILA748 

.uA748 

ELECTRICALCHAIIACTERISTICS: Vs ~ ±16 V, TA ~ 25"C, Cc ~ 30pF unless otherwise specified. 

CHARACTER ISTICS(see definitions) CONDITIONS MIN 

I nput Offset Voltage 

I nput Offset Current 

Input Bias Current 

Input Resistance 

Input Capacitance 

Offset Voltage Adjustment Range 

Large Signal Voltage Gain 

Output Resistance 

Output Short·Circuit Current 

Supply Current 

Power Consumption 

Transient Response 
(Voltage Follower, 

Gain of 1) Rise Time 
Overshoot 

Slew Rate 
(Voltage Follower, Gain of 1) 

Transient Response 
(Voltage Follower, 

Gain of 10) Rise Time 
Overshoot 

Slew Rate 
(Voltage Follower, Gain of 10) 

RL;;'2 kn, VOUT = ±10 V 

VIN = 20 mV, Cc = 30 pF, RL = 2 kn, 
CL <100 pF 

V I N = 20 mV, Cc = 3.5 pF, R L = 2 kn, 
CL <100 pF 

RL;;'2 kn, Cc = 3.5 pF 

The following specifications apply for -55°C <T A< +125°C: 

I nput Offset Voltage RS <10 kn 

I nput Offset Current 
TA = +125°C 

Input Bias Current 
TA = +125°C 

Input Voltage Range 

Common Mode Rejection Ratio RS';;10kn 

Supply Voltage Rejection Ratio 

Large Signal Voltage Gain RL;;'2 kn, VOUT = ±10 V 

Output Voltage Swing 

Supply Current 
TA-+125°C 

Power Consumption 
Til. -+125°C 
TA--55C 

0.3 

50,000 

±12 

70 

25,000 

±12 
±10 

TYP 

1.0 

20 

80 

2.0 

2.0 

±15 

150,000 

75 

25 

1.9 

60 

0.3 
5.0 

0.5 

0.2 
5.0 

5.5 

1.0 

10 
50 

0.03 
0.3 

±13 

90 

30 

±14 
±13 

1.5 
2.0 

45 
60 

VOLTAGE OFFSET 
NULL CIRCUIT 

GAIN TEST CIRCUIT 

-20V Y+20V 

MAX 

5.0 

200 

500 

2.8 

85 

6.0 

200 
500 

0.5 
1.5 

150 

2.5 
3.3 

75 
100 

"kat • ~"748""~1"'2_ .... 1_",,loo/',a'Y-_-' 
~~b 50n 

VOUl 1 k{l 

DIGITAL I 

~ l~~~ 
o.V---~"L.f .... 7.~ 5 ~ 

1 

VOLTMETER I 0.47" ,.ka 
0.01% 1~±O.5PF ....II 1, O·02"r::!:. 

50~ 3O PF:rH-

UNITS 

mV 

nA 

nA 

Mn 

pF 

mV 

V/V 

rnA 

rnA 

mW 

IlS 
% 

IlS 
% 

mV 

nA 
nA 

V 

dB 

V/V 

V 
V 

rnA 
rnA 

mW 
mW 

• D.C.INPUT 
(±IOV) 

r-~0{\.1%t.-_ ..... ___ .....::.3F''''''~ 6 2kfi 

l ~~~ 2 ~A':'7~------""'-'lM-' 
T TOL.ERANCE OF 1 

10MIl 6.1 Mn 

t-~t.---ov-
-:!:- 4 ALL UNMARKED 
":'" -15VO +15V RESISTORS IS 1% -=-

25kfl 

V,N X 103 10 X ,03 

SUGGESTED ALTERNATE 
AVO = ---' -- FOAV'NSPECIFIEO 

VOUT VOUT 
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FAIRCHILD • p.A748 

IlA748C 

ELECTRICAL CHARACTERISTICS: Vs = ±15 V, TA = 25°C, Cc = 30pF unlass otharwise spacified. 

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS 

Input Offset Voltage RS <;10 kn 2.0 6.0 mV 

Input Offset Current 20 200 nA 

Input Bias Current 80 500 nA 

Input Resistance 0.3 2.0 Mn 

Input Capacitance 2.0 pF 

Offset Voltage Adjustment Range ±15 mV 

Large Signal Voltage Gain RL;>2 kn, VOUT = ±10 V 20,000 150,000 V/v 

Output Resistance 75 n 

Output Short~Circuit Current 25 mA 

Supply Current 1.9 2.8 mA 

Power Consumption 60 85 . mW 

Transient Response 
(Voltage Follower, VIN = 20 mV, Cc = 30 pF, RL = 2 kt!, 

Gainofl) Rise Time CL <;100 pF 0.3 /JS 
Overshoot 5.0 % 

Slew Rate RL;>2 kn 0.5 V//Js 

• (Voltage Follower, Gain of 1) 

Transient Response 
(Voltage Follower, VIN = 20 mV, Cc = 3.5 pF, RL = 2 kn, 

Gain of 10) Rise Time CL <;100 pF 0.2 /JS 
Overshoot 5.0 % 

Slew Rate RL;>2 kn, Cc = 3.5 pF 5.5 V//Js 
(Voltage Follower, Gain of 10) 

The following specifications apply for 00 C <; T A <; +700 C: 

Input Offset Voltage RS <; 10 kn 7.5 mV 

I nput Offset Current 300 nA 

illtJui. i3it:t::. CUIIt:lli. 800 ~.Il." 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio RS <;10 kn 70 90 dB 

Supply Vpltage Rejection Ratio RS <; 10 kn 30 150 /JV/V 

Large Sig~al Voltage Gain RL;>2 kn, VOUT - ±10 V 15,000 V/V 

RL;>10kn ±12 ±14 V 
Output Voltage Swing RL;>2 kn ±10 ±13 V 

Power Consumption 60 100 mW 

EQUIVALENT CIRCUIT 

INVERTING INPUT COMPo OFFSET NULL COMPo 

r----------r~~~----~----_+--~_.----------------._-oV+ 

RI R3 R2 
IkO SOkO IkQ 

V-
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FAIRCHILD • ILA748 

TYPICAL PERFORMANCE CURVES FOR IlA748 
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OUTPUT SHORT-CIRCUIT CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATU1'lE 
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FAIRCHILD • JLA748 

TYPICAL PERFORMANCE CURVES FOR IlA748 AND IlA748C 

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 FUNCTION OF SUPPLY VOLTAGE 

115 " 16 
TA"25°C TA'25"C TA"25°C 

"....-no Rl"2k!'1 Rl" 2kQ /' " / ~ 32 

./ 
., 

105 

~ 
12 

/ V I- ~ ./ 10 
100 I 14 

V ~ 
/ V ~ 

V g • 
~ 

V ~ 16 ~ 

/' ~ 
, 

V ., ~ /' i < • '[L 
" Z 

80 0 0 
0 4 • 12 16 zo 5 10 !5 zo , 10 !5 '" 

SUPPLVVOLTAGE-±V 
SUPPLYVOLTAGE-tV sUPP\.YVQ..TAGE-tV 

POWER CONSUMPTION OUTPUT VOLTAGE SWING 
AS A FUNCTION OF AS A FUNCTION OF 
SUPPLY VOLTAGE LOAD RESISTANCE 

lZU " TA"25°C _~sqI5V 

100 
Rl • ... TA-25°C 

/ 
/ Z4 

~ 

" ~ / " ~ 
~ 60 

§ V 16 i 4D V I 
" 

./ 12 
• 

.-/ / a • , 10 " zo 0,1 O,Z 0,' 1.0 Z,O ',0 10 

SUPPLYVOLTAGE-t.V LOAD RESISTANCE-kl1 

!lA748 FREQUENCY 748C FREQUENCY 
FREQUENCY CHARACTERISTICS CHARACTERISTICS AS A CHARACTERISTICS AS A 

AS A FUNCTION OF FUNCTION OF FUNCTIUN 01-
SUPPLY VOL TAGE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 

L' l4 LIO 
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LZ ~ LIlS ~ -LZ~ "~ """- ,.,¢> 
-: I\'s fNrIltSPOk--;;-- /--- I- t'"-- )1P ~ SIEWJAlt ~ I'--.. SLEW RATE 

La La p LOO 

~~~~ I '~ r-- ~ "'''0:; --:::::::--
~ ~~'O\.,v~~~- --- - .-
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•• .. / r- ." ~~l 
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"a "ro 100 
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NW14 
~ V N> i; 10 
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FAIRCHILD • p,A748 

TYPICAL PERFORMANCE CURVES FOR ILA748 AND ILA748C 
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NOTES 

FAIRCHILD • p,A748 

TYPICAL PERFORMANCE CURVES FOR IlA748 AND IlA748C 

FEED FORWARD COMPENSATION 

10kn 

lOkn 

V,N o---'Vvv---+ ..... ---~ 

150pF 

TYPICAL APPLICATIONS 

PULSE WIDTH MODULATOR 

Al R2 

~~~_'~O~O~kn_~ _______ J'OVOVk~n-, 

,---+-0 VOUT 

"5 
100n 

"3 
10k.n 

", 
100kS} 

PRACTICAL DIFFERENTIATOR 

c, 

R, C, 
V,N o--w.----j 1-...... - ... 1''-

>:.......~>---OVOUT 

D, 
6.2V 

D, 
6.2V 

LARGE SIGNAL FEED FORWARD 
TRANSIENT RESPONSE 

10 VS • t l5V 

RL '''' +-+-+-t-t-f--HHH 
7.5 ~~: ~C+-+--t--t-t-t-HHH 

5.0 H-+*r+-+-H -+-+-+r--t-1 

2.5 H---II-+-1-+-+-+-+-++1 \1-+--1 

-2.5 '--':-...1':-...1---=-'---'----'-,--'-,--'----'-----'----'---' 
o I,D 2.0 3.0 4.0 5.0 6,0 

RESPONS[TIME-IJS 

21< R2 C1 

21< R1 C1 

21< R2 C2 

fc < fn < funity gain 

CIRCUIT FOR OPERATING THE jlA748 
WITHOUT A NEGATIVE SUPPL V 

", ", 

+20 V 

1. Rating applies to ambient temperature up to 70D e. Above 70D e ambient derate linearly at 6.3 mW/C for the metal can, 8.3 rnW/C for the 
DIP, 5.6 mW/oC for the mini DIP and 7.1 mW/oC for the flatpak. 

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

temperatu reo 
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