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The Linear Integrated Circuits Data Catalog 
Since its founding ,in 1957, Fairchild has grown 

from the original group of eight scientist/engineers to a world
wide industry leader. Large modern plants in Mountain View 
and San Rafael, California; Shiprock, New Mexico; and South 
Portland, Maine are complemented by off-shore facilities in 
Australia, Germany, Hong Kong, Korea, Mexico and Singapore. 

Total Linear Capability is a reality at Fairchild 
Analog Products. Fairchild is the largest and most experienced 
manufacturer of linear devices in the world and takes pride in 
its ability to design and mass produce linear products which 
meet the needs ofa large and diverse industry. Over the years, 
Fairchild's unique combination of design talent and production 
expertise has resulted in the most comprehensive line of linear 
microcircuits ever assembled. 

This advanced line of products is backed by years 
of production experience - experience which enables Fairchild 
to maintain the position of leadership it has enjoyed since the 
delivery of the first order for fJA709 operational amplifiers in 
the early 1960s. 

The tremendous possibilities inherent in silicon 
Planar* technology are still not exhausted and forward-thinking 
research continues at Fairchild. This type of research made 
possible the industry's first linear integrated circuit, the first 
consumer-oriented linear device, the first "universal" opera
tional amplifier, and the first monolithic voltage regulator. 

Fairchild's advanced technological capability and 
vast production experience combined make possible the most 
advanced, most reliable, and lowest cost line of linear inte
grated circuits in the industry today. The fact that the name 
"Fairchild" has always been synonymous with quality, relia
bility, and leadership is no mere coincidence, and the fact that 
Fairchild will remain in this position is not just a promise, but 
a pledge to Total Linear Capability. 

Fairchild Semiconductor 
464 Ellis Street 
Mountain View, California 94040 

FAIRCHIL..C 

SEMICONDUCTOR *Planar is a patented Fairchild process. 

Made: https://chipdatas.com
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GENERAL PURPOSE HIGH LOW 
POWER POWER 

COMPENSATED 

307 310 J-lA741 J-lA741E J-lA776 J-lA747 1458 J-lA791 J-lA776 

Voltage Industry High Programable 
Dual 150 J-lW 

Industry Dual 1 Amp Programable 
Follower Standard Performance ISET=15J-lA 

Standard ISET = 1.5 J-lA 

7.5 7.5 6.0 3.0 6.0 6.0 6.0 6.0 6.0 

50 - 200 30 25 200 200 200 6.0 

250 7.0 500 80 50 500 500 500 10 

25 .999x10-3 20 50 50 20 20 20 50 

±5.0 ±5.0 ±5.0 ±5.0 ±1.2 ±5.0 ±5.0 ±5.0 ±1.2 

±18 ±18 ±18 ±22 ±18 ±18 ±18 ±18 ±18 

1.0 20 1.0 1.0 1.0 1.0 1.0 0.2 0.2 

0.5 30 0.5 0.7 0.7 0.5 0.5 0.5 0.1 

0.5 - 0.5 0.7 0.7 0.5 0.5 1.0 0.1 

0.5 - 0.5 0.7 0.7 0.5 0.5 6.0 0.1 

±15 ±10 ±15 ±15 ±15 ±15 ±15 ±15 ±15 

±30 - ±30 ±30 ±30 ±30 ±30 ±30 ±30 

6.0 10 7.0 3.0 3.0 7.0 7.0 15 3.0 

X X X X X X X X 

X X X X X X X X X • X X X X X X X X 

X X 

GENERAL PURPOSE 
HIGH LOW 

POWER POWER 

COMPENSATED 

107 110 J-lA741 J-lA741 A J-lA776 J-lA747 1558 J-lA791 J-lA776 

Voltage Industry High Programable 
Dual 150J-lW 

Industry Dual 1 Amp Programable 
Follower Standard Performance ISET = 15 J-lA Standard ISET =1.5 J-lA 

2.0 4.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 

10 - 200 30 15 200 200 200 3.0 

75 3.0 500 80 50 500 500 500 7.5 

50 .999x10-3 50 50 50 50 50 50 50 

±5.0 ±5.0 ±5.0 ±5.0 ± 1.2 ±5.0 ±5.0 ±5.0 ±1.2 

±20 ±18 ±22 ±22 ±18 ±22 ±22 ±22 ±18 

1.0 20 1.0 1.0 1.0 1.0 1.0 0.2 0.2 

0.5 30 0.5 0.6 0.7 0.5 0.5 0.5 0.1 

0.5 - 0.5 0.6 0.7 0.5 0.5 1.0 0.1 

0.5 - 0.5 0.6 0.7 0.5 0.5 6.0 0.1 

±15 ±10 ±15 ±15 ±15 ±15 ±15 ±15 ±15 

±30 - ±30 ±30 ±30 ±30 ±30 ±30 ±30 

3.0 6.0 7.0 5.0 3.0 7.0 7.0 10 3.0 

15 15 

X X X X X X X 

X X X X X X X X X 

X X X X X X X X X 

X X 
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SELECTION GUIDE FOR COMMERCIAL OPERATIONAL AMPLIFIERS 

HIGH ACCURACY INSTRUMENTATION 

LOW BIAS CURRENT 

FET BIPOLAR SUPER BETA 

J,LA740 J,LA776 J,LA777 208 308 208A 308A 

High ZIN 
1012 n Low Power 

High Slew ISET = 1.5 J,LA 
Rate 

I nput Offset Voltage Max (mV) 100 6.0 7.5 2.0 7.5 0.5 0.5 

Input Offset Current Max (nA) 0.3 6.0 50 0.2 1.0 0.2 1.0 

Input Bias Current Max (nA) 2.0 10 250 2.0 7.0 2.0 7.0 

Voltage Gain Min (V/mV) 25 50 25 50 15 80 80 

Operating Supply Voltage Range Min (V) ±5.0 ±1.2 ±5.0 ±5.0 ±5.0 ±5.0 ±5.0 

Max (V) ±22 ±18 ±20 ±20 ±18 ±20 ±20 

Unity Gain Bandwidth Typ (MHz) 3.0 0.2 1.0 1.0 1.0 1.0 1.0 

Slew Rate ACL = 1 Typ (V/J,Ls) 6.0 0.1 0.5 0.3 0.3 0.3 0.3 

ACL =-1 6.0 0.1 6.0 0.6 0.6 0.6 0.6 

ACL = 10 6.0 0.1 2.0 - - - -
Input Voltage Range Max (V) ±15 ±15 ±15 ±15 ±15 ±15 ±15 

Differential Input Voltage Max (V) ±30 ±30 ±30 ±0.5 ±0.5 ±0.5 ±0.5 

I nput Offset Voltage Drift Typ (J,LV/oC) 20 3.0 3.0 3.0 6.0 1.0 1.0 

Max (J,LV/oC) - - - 15 30 5.0 5.0 

Offset Adjust X X X 

Output Short Circuit Protection X X X X X X X 

Compensated X X 

SELECTION GUIDE FOR MILITARY OPERATIONAL AMPLIFIERS 

HIGH ACCURACY INSTRUMENTATION 

LOW BIAS CURRENT 

FET BIPOLAR SUPER BETA 

J,LA740 J,LA776 J,LA777 108 108A 

High ZIN 

1012 n Low Power 
High Slew ISET = 1.5 J,LA 

Rate 

Input Offset Voltage Max (mV) 20 5.0 2.0 2.0 0.5 

I nput Offset Current Max (nA) 0.15 3.0 10 0.2 0.2 

I nput Bias Current Max (nA) 0.2 7.5 75 2.0 2.0 

Voltage Gain Min (V/mV) 50 50 50 50 80 

Operating Supply Voltage Range Min (V) ±5.0 ± 1.2 ±5.0 ±5.0 ±5.0 

Max (V) ±22 ± 18 ±20 ±20 ±20 

Unity Gain Bandwidth Typ (MHz) 3.0 0.2 1.0 1.0 1.0 

Slew Rate ACL = 1 Typ (V/J,Ls) 6.0 0.1 0.5 0.3 0.3 

ACL =-1 6.0 0.1 6.0 0.6 0.6 

ACL = 10 6.0 0.1 2.0 - -

Input Voltage Range Max (V) ±15 ±15 ±15 ±15 ±15 

Differential Input Voltage Max (V) ±30 ±30 ±30 ±0.5 ±0.5 

I nput Offset Voltage Drift Typ (J,LV/oC) 20 3.0 3.0 3.0 1.0 

Max (J,LV/oC) - - 15 15 5.0 

Offset Adjust X X X 

Output Short Circuit Protection X X X X X 

Compensated X X 
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HIGH ACCURACY INSTRUMENTATION HIGH SPEED 

LOW DRIFT 

OPAMPS PREAMPS 

JlA725C JlA725E JlA741E 20BA 30BA JlA726 JlA727 JlA715 JlA74B ILA776 JlA777 301A 310 

Ie = 10 JlA 
Temp. Feed- Programable Feed- Feed- Voltage 

Temp. 
-20 to +85°e Forward ISET = 500 JlA Forward Forward Follower o to +85°e 

2.5 0.5 3.0 0.5 0.5 3.0 10 7.5 6.0 6.0 7.5 7.5 7.5 

35 5.0 30 100 1.0 100 25 250 200 6.0 50 50 -

125 75 80 300 7.0 300 75 1500 500 10 250 250 7.0 

250 1000 50 - 80 - 0.06 10 20 50 25 25 .999x10-3 

±3.0 ±3.0 ±5.0 ±5.0 ±5.0 ±5.0 ±9.0 ±6.0 ±5.0 ±1.2 ±5.0 ±5.0 ±5.0 

±22 ±22 ±22 ±18 ±20 ±18 ±18 ±18 ±18 ±18 ±20 ±20 ±18 

1.0 1.0 1.0 1.0 1.0 20 1.0 65 1.0 1.2 1.0 1.0 20 
- - 0.6 0.3 0.3 - - 18 0.5 15 0.5 0.5 30 

- - 0.6 0.6 0.6 - - 100 6.0 15 6.0 15 -
- - 0.6 - - - - 38 2.0 15 2.0 5.0 -

±22 ±22 ±15 ±15 ±15 ±30 ±10 ±15 ± 15 ±15 ±15 ±15 ±15 

±22 ±22 ±30 ±0.5 ±0.5 ±5.0 ±15 ±15 ±30 ±30 ±30 ±30 -
0.5 0.5 4.0 1.0 1.0 0.2 0.6 6.0 7.0 3.0 3.0 6.0 10 • 5.0 2.0 15 5.0 5.0 1.0 1.5 

X X X X X X X X X X X 

X X X X X X X X X X X 

X X 

HIGH ACCURACY INSTRUMENTATION HIGH SPEED 

LOW DRIFT 

OPAMPS PREAMPS 

JlA725 JlA725A JlA741 A 10BA JlA726 JlA727 JlA715 JlA74B JlA776 JlA777 lOlA 110 

Ie = 10 JlA 
Feed- Programable Feed- Feed- Voltage 

Forward ISET = 500 JlA Forward Forward Follower 

1.0 0.5 3.0 0.5 2.5 10 5.0 5.0 5.0 2.0 2.0 4.0 

20 5.0 30 0.2 50 15 250 200 3.0 10 10 -
100 75 80 2.0 150 40 750 500 7.5 75 75 3.0 

1000 1000 50 80 - 0.06 15 50 50 50 50 .999x10-3 

±3.0 ±3.0 ±5.0 - ±5.0 ±9.0 ±6.0 ±5.0 ± 1.2 ±5.0 ±5.0 ±5.0 

±22 ±22 ±22 ±20 ±18 ±18 ±18 ±22 ±18 ±20 ±20 ±18 

1.0 1.0 1.0 1.0 20 1.0 65 1.0 1.2 1.0 1.0 20 

- - 0.6 0.3 - - 18 0.5 15 0.5 0.5 30 
- - 0.6 0.6 - - 100 6.0 15 6.0 6.0 -
- - 0.6 - - - 38 2.0 15 2.0 2.0 -
±22 ±22 ±15 ±15 ±30 ±10 ±15 ±15 ±15 ±15 ±15 ±15 

±22 ±22 ±30 ±0.5 ±5.0 ±15 ±15 ±30 ±30 ±30 ±30 -
0.5 0.5 3.0 1.0 0.2 0.6 6.0 7.0 3.0 3.0 3.0 6.0 

5.0 2.0 15 5.0 1.0 1.5 15 

X X X X X X X X X X 
X X X X X X X X X X X 

X X 
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IJA702 
WIDEBAND DC AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The J.LA 702 is a monolithic DC Amplifier constructed using the Fairchild 
Planar* epitaxial process. It is intended for use as an operational amplifier in analog computers, as a 
prevision instrumentation amplifier, or in other applications requiring a feedback amplifier useful from 
dc to 30 MHz. 

• LOW OFFSET VOLTAGE 
• LOW OFFSET VOLTAGE DRIFT 
• WIDE BANDWIDTH - 20 MHz TYP. 
• HIGH SLEW RATE - 5 V/J.,Ls TYP. 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Peak Output Current 
Differential I nput Voltage 
Input Voltage 
Internal Power Dissipation (Note) 

Metal Can 
DIP 
Flatpak 

Operating Temperature Range 
Military (702) 
Commercial (702C) 

Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 

NOTE 

21 V 
50 mA 
±5.0 V 

+1.5 V to -6.0 V 

500mW 
670mW 
570mW 

_550 C to +1250 C 
O°C to +70°C 

_650 C to +1500 C 
300°C 

Rating applies to ambi~nt temperature up to 7~oC. Above 70
0

C ambient derate linearly at 6.3mW/
o

C 
for Metal Can, 8.3mW/ C for DIP and 7.1 mW/ C for the Flatpak. 

EQUIVALENT CIRCUIT 

..------[" Q5 

1 
GROUNDo---+---~---~------4 

INVERTING 2 
INPUT 

NON-INVERTING 3 
INPUT o-------+------.J 

RS 
2.4 kil 

Rg 
4S0il 

Pin numbers are shown for Metal Can only. 

R7 
2.4 kil 

S V+ 

R5 
3.4 kil 

LEAD) EXTERNAL 

FREQUENCY 
COMPENSATION 

..---+--~-o LAG 

...... -.....:.....QOUTPUT 

RlO R12 
240il 2_6 kil 

Rll 
240il 

v-
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CONNECTION DIAGRAMS 

a-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 5B 

INVERTING 2 
INPUT 

V+ 

LAG! 
FREQUENCY 

LEAD COMPENSATION 

V-

NOTE: Pin 4 connected to case. 

ORDER INFORMATION 

TYPE 
702 
702C 

PART NO. 
702HM 
702HC 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

NC NC 

NC v+ 

GND OUTPUT 

INVERTING NC INPUT 

NON-INVERTING LAG 

NC 

GND 

INPUT 

V- LEAD 

NC NC 

ORDER INFORMATION 

TYPE 
702 
702C 

PART NO. 
702DM 
702DC 

10·LEAD FLATPAK 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

V+ 

NC 

INVE~~~~~ ;---"'\.!:J >---=:.c:=-, OUTPUT 

INVER~~~ C:::==~-.I 
INPUT 

V-

ORDER INFORMATION 

TYPE 
702 

PART NO. 
702FM 

LAG 
CaMP 
LEAD 
CaMP 

·Planar is a patented Fairchild process. 

• 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A702 

702 

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

PARAMETER CONDITIONS 
V+= 12.0 V, V_ = -6.0 V 
MIN. TYP. MAX. 

Input Offset Voltage Rs ~ 2 kn 0.5 2.0 
Input Offset Current 1S0 500 
Input Bias Current 2.0 5.0 
Input Resistance 16 40 
Input Voltage Range -4.0 +0.5 
Common Mode Rejection Ratio RS ~ 2 kn, f ~ 1 kHz SO 100 

Large Signal Voltage Gain 
RL;;a. 100 kn, VOUT = ±5.0 V 2500 3600· 6000 
RL;;a. 100 kn, VOUT = ±2.5 V 

Output Resistance 200 500 
Supply Current VOUT =0 5.0 6.7 
Power Consumption VOUT =0 90 120 

Transient Response CI = 0.01 IlF, RI = 20 n, 

(unity-gain) Risetime RL;;a. 100 kn, VIN = 10 mV 25 120 
Overshoot CL ~ 100 pF 10 50 

Transient Response 
Risetime C3 = 50pF, RL;;a. 100 kn, 10 30 (x100 gain) 
Overshoot VIN = 1 mV 20 40 .. 

The following speCifications apply for -55°C ~ TA ~ +125°C: 

Input Offset Voltage RS ~ 2 kn 3.0 
RS = 50 n, 

Average Temperature Coefficient TA = 25°C tOI+125°C 2.5 10 
of Input Offset Voltage RS - 50 n, 

T A = 25° C to -5!:i° C 2.0 10 

I nput Offset Current 
T A = +125

v
C SO 500 

TA = -55
v

C 400 1500 
Average Temperature Coefficient T A = 25° C to+125° C 1.0 5.0 

of I nput Offset Current TA = 25v C to -55v C 3.0 16 
Input Bias Current TA = -55°C 4.3 10 
Input Resistance 6.0 
Common Mode Rejection Ratio RS ~ 2 kn, f ~ 1 kHz 70 95 

V + = 12 V, V _ = -6 V to 
Supply Voltage Rejection Ratio V+ = 6 V, V~ = -3 V 75 200 

RS ~ 2 kn 

Large Signal Voltage Gain 
RL;;a. 100 kn, VOUT = ±5.0 V 2000 7000 
RL;;a. 100 kn, VOUT = ±2.5 V 

Output Voltage Swing 
RL;;a. 100 kn ±5.0 ±5.3 
RL ;;a. 10 kn ±3.5 ±4.0 

Supply Current 
TA = +125°C, VOUT = 0 4.4 6.7 
TA = -55

v
C, VOUT = 0 5.0 7.5 

TA =+125°C, VOUT =0 SO 120 
Power Consumption TA = -55°C, VOUT = 0 90 135 

TYPICAL PERFORMANCE CURVES FOR 702 

VOLTAGE TRANSFER 
CHARACTERISTIC 

III 

.4 
_21--+--+--+---HI'-I-i

/ +-+-+-+-+----1 
VI 

VOLTAGE TRANSFER 
CHARACTER ISTIC 

3.0 r-;--,.-,--,----,---,-;; j""'--'./'-'------'----' 

TA = -WC t--l;,l 
2.0 1--+--+--+--,---t--fljKf-i"'~'-·TAL-=-12-'--5 o---ic 

!I/ TA=25°C 
1.0 1----t--+-+-+--+I-lI!f+---+-~-,-_I 

If 
,Ol----t--+-+-+-J~~-+--+--r-l 

-1.0 I--+---'-+-+--+H-II+---+-+-+--+---I 
II 

, RL = lOkI! i1Jj 
-2,0 F--i'-I . .,....~+""l:4ff-, +-+ v+ = +6V I--

I=I--:.:R~L~= l~OO~kl!:;...t/ :f'II- r = i 3V I--

4200 

3800 

!g. 

~ 3400 

~ 

'" ~ 3000 

§! 

2600 

2200 

V + = 6.0 V, V _ = -3.0 V 
MIN. TYP. MAX. 

0.7 3.0 
120 500 
1.2 3.5 

22 67 
-1.5 +0.5 

SO 100 

600 900 1500 
300 700 
2.1 3.3 
19 30 

4.0 

3.5 15 

3.0 15 
50 500 

2S0 1500 
0.7 4.0 
2.0 13 
2.6 7.5 

S.O 
70 95 

75 200 

500 1750 
±2.5 ±2.7 
±1.5 ±2.0 

1.7 3.3 
2.1 3.9 
15 30 
19 35 

VOLTAGE GAIN 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • JlA702 

702C 

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

PARAMETER CONDITIONS 
V+= 12.0 V, V_ = -6.0 V 
MIN: TYP. MAX. 

Input Offset Voltage RS 0;;;; 2kn 1.5 5.0 
Input Offset Current 0.5 2.0 
Input Bias Current 2.5 7.5 
I nput Resistance 10 32 
Input Voltage Range -4.0 +0.5 
Common Mode Rejection Ratio RS 0;;;; 2 kn, f 0;;;; 1 kHz 70 92 

Large Signal Voltage Gain 
RL ~ 100 kn, VOUT = ±5.0 V 2000 3400 6000 
RL ~ 100 kn, VOUT = ±2.5 V 

Output Resistance 200 600 
Supply Current VOUT = 0 5.0 6.7 
Power Consumption VOUT =0 90 120 

Transient Response CI = 0.01 p,F, RI = 20 n 

(unity gain) Risetime RL 0;;;; 100 kn, VIN = 10 mV 25 120 
Overshoot CL 0;;;; 100pF 10 50 

Transient Response 
Risetime C3 = 50 pF, RL ~ 100 kn, 10 30 

(x100 gain) 
Overshoot VIN = 1 mV 20 40 

The following specifications apply for O°C " TAO;;;; +70°C: 
I nput Offset Voltage RS" 2 kn 6.5 
Average Temperature Coefficient RS = 50 n, 5.0 20 

of Input Offset Voltage T A = +70°C to O°C 
Input Offset Current 2.5 
Average Temperature Coefficiel"!t T A = 25°C to+70"C 4.0 10 

of Input Offset Current T A = 25° C to 10° C 6.0 20 
Input Bias Current TA =O°C 4.0 12 
Input Resistance 6.0 18 
Common Mode Rejection Ratio RS" 2 kn, f 0;;;; 1 kHz 65 86 

V + = 12 V, V _ = 6 V to 
Supply Voltage Rejection Ratio V+ = 6V,V_=3V 90 300 

Rs 0;;;; 2 kn 

Large Signal Voltage Gain RL ~ 100 kn, VOUT = ±5.0 V 1500 7000 
RL ~ 100 kn, VOUT = ±2.5 V 

Output Voltage Swing RL ~ 100 kn ±5.0 ±5.3 
RL ~ 10 kn ±3.5 ±4.0 

Supply Current VOUT = 0 5.0 7.0 
Power Consumption VOUT = 0 90 125 

TYPICAL PERFORMANCE CURVES FOR 702C 

VOLTAGE TRANSFER 
C,HA~ACTERISTIC 

3.0 r--~..---r--.--.....-'-""'-......,.-.---.-----. 
v+ • 6.0 V f- fA = o°C-l-+l/Ii.f-/-l--l--l 

2.0 v- .. -3.0 V I //,l~ 
,,~ fA; 70°C 

I _+-+-+--+--+-.~~f _ t'= 250C 1.0,... I A t--
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INPUT VOLTAGE - mV 
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VOLTAGE TRANSFER 
CHARACTERISTIC 
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v- • -6.0V r- I l&l-d:-

....~I TA ' 70°C 

J /;:. ~oc t--
I 

II 
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I 
II 
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/J I--RL • lookQ 
, -

-5.0 -3.0 -1.0 1.0 3.0 5.0 
INPUT VOLTAGE - mV 

3-11 

3800 

3600 

3400 

3200 

3000 

2800 

, V + = 6.0 V, V _ = -3.0 V 
MIN. TYP. MAX. 

1.7 6.0 
0.3 2.0 
1.5 5.0 

16 55 
-1.5 +0.5 

70 92 

500 800 1500 
300 800 
2.1 3.3 
19 30 

7.5 
7.5 25 

2.5 
3.0 8.0 
5.5 18 
2.7 8 

9.0 27 
65 86 

90 300 

400 1750 
±2.5 ±2.7 
±1.5 ±2.0 

2.1 3.9 
19 35 

VOLTAGE GAIN 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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AS A FUNCTION OF 

AMBIENT TEMPERATURE 

V+=+6V 

......... 1'-.... V-'-3V -

'" "-
'" " " "\ 

" 

TYPICAL PERFORMANCE CURVES FOR 702 

3,0 

2,5 

I--"'" 

INPUT BIAS CURRENT 
AS A FUNCTION OF 
,SUPPLY VOLTAGES 

TA=25·C, 

I---" V ....... 
I---" 

,.......f-'" 

l- i--"" 
I-'" 

250 

f 200 

~ 
~ 150 

I
LIJ 

It 100 
o 
l
=> 
0.. 
Z 50 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 

I I 
TA = 25·C 

f....-I---
-l-I-

j.....-I-" 

600 
-60 -20 20 60 100 140 

0.5 
+6 
-3 

+8 +10 +12 
-6 

+6 
-3 

+8 +10 +12 
-6 TEMPERATURE _·C 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

1\ , 
I--

"-

f--

o 
-60 

V+
I
• +l~Y 1\ V-· -6V 

1,,\ 

"" ...... 1'.. 'f'...... 

V+· +6r;--. t--... 
....... r-

t--
"""i--y-. -3V t--t--

-20 20 60 100 140 

TEMPERATURE _·C 

-4 -5 
SUPPLY VOLTAGES-V 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

-20 20 60 100 160 

TEMPERATURE _·C 

-4 -5 
SUPPLY VOLTAGES-Y 

SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
100 

> 

~ 
~ 90 

~ 
Z 
!2 80 

~ 
~ 70 

~ i 60 

./ 

50 
-60 

./ 
V 

-20 

I I 
RS:52kll 

V f--

_V 
V 

20 60 100 140 

TEMPERATURE _·C 

COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 

POWER SUPPLY CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE AMBIEl\JT TEMPERATURE 
105 

R~:52klll 

/' - r- ........ 
100 

1/ ........... 
95 

90 

85 

80 
-60 -20 20 60 100 140 

200 

100 

50 

40 

30 

20 

10 

TEMPERATURE _·C 

INPUT RESISTANCE 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

.1 1 V V 
V+'+6V V .;' 

~PL V 
V 

/ /Y+'+12V 

/ 1/ V-=-6V I 

1/ V 
I/

V 

-60 -20 20 60 100 140 

TEMPERATURE _·C 

3-12 

« 
E 
I 
I
Z 
LIJ 

~ 4 

~ 

~ 3 
0:: 
LIJ 

~ 

1 

f---

f--

1 1 

1 1 
v+· +12V ~ l---V-t-r 

1 I 
1 -I 

v+· +6V 

V-I' -~v 

1 1 

r-I---

1 1 

-60 -20 20 60 100 160 

500 

400 

300 

200 

100 

o 

TEMPERATURE _·C 

OUTPUT RESISTANCE 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

\ I 

f\ 1 

'\ V+ • +6V 

\ ........ ~~. -3V 

~ r ....... i---

f'..-~ 
f..-. 

f-+-- V+=+12V 
V-· -6V 

1 

1 

-60 -20 20 60 100 140 

TEMPERATURE _·C 



900 

850 

z 
~800 
~ 
~ 
g 750 

700 

650 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A702 

TYPICAL PERFORMANCE CURVES FOR 702C 

VOLTAGE GAIN 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A702 

TYPICAL PERFORMANCE CURVES FOR 702 AND 702C 

14 

12 

10 

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
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CL 

L..-._-' TO LOGIC + SUPPLY, 

* Peak Current Limitin~ with Capacitive Loads. Pin numbers are shown for Metal Can only. 
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TYPICAL PER FROMANCE CURVES FOR 702 AND 702C 
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Pin numbers are shown. for Metal Can only. 
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pA709 
H lGHP-E-RFORMANCE ··OPERATIONAL AMPllflE~ 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The pA70S is a monolithic High Gain Operational Amplifier con
structed 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 exceptional temperature stability and will operate over a wide range of supply voltages 
with little degradation of performance. The amplifier is intended for use in dc servo systems, high 
impedance analog computers, low level instrumentation applications and for the generation of special 
linear and nonlinear transfer functions. 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
I nternal Power Dissipation (Note) 

Metal Can 
DIP 
Flatpak 

Differential Input Voltage 
Input Voltage 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 
Operating Temperature Range 

Military (70SA and 70S) 
Commercial (70SC) 

Lead Temperature 
Metal Can, DIP and Flatpak (Soldering 60 seconds) 

Output Short Circuit Duration 

NOTE 

±18 V 

500 mW 
670 mW 

570 mW 
±5.0 V 
±10 V 

-55°C to +125°C 
O°C to +70°C 

5 seconds 

Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3mW/oC 
for Metal Can, 8.3mW/oC for DIP and 7.1 mW/oC for the Flatpak. 

EQUIVALENT CIRCUIT 
INPUT FREQUENCY 

COMPENSATION 

r---------~--~-------------+------~~--~--------~----~__oV+ 

INVERTING 
INPUT 

C>-'------l. 01 
NON·INVERTING 

INPUT 

RS R9 
3.6kn 10kn 

RlO 
18kn 

R15 
30kn 

OUTPUT 

OUTPUT 
FREQUENCY 

COMPENSATION 

~----------~~------------~----~-oV-

3-16 

CONNECTION DIAGRAMS 

8-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 58 

INPUT FREO. COMPo 

V-

NOTE: Pin 4 connected to case 

ORDER INFORMATION 

TYPE 
709A 
709 
709C 

PART NO. 
709AHM 
709HM 
709HC 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

N.C. 

N.C. 

INPUT FREQ. COMPo 

INVERT INPUT 

NON-INVERT INPUT 

V· 

N.C. 

14 N.C. 

ORDER INFORMATION 

TYPE PART NO. 
709A 
709 
709C 

709ADM 
709DM 
709DC 

10-LEAD FLATPAK 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

N.C. 

INPUT COMPo 

INVERTING INPUT 

NON-INVERTING INPUT 

V-

N.C. 

INPUTCOMP. 

OUTPUT 

OUTPUT FREO. 
COMPo 

ORDER INFORMATION 

TYPE PART NO. 
709A 
709 

709AFM 
709FM 

* Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. IlA709 

709A 

ELECTRICAL CHARACTERISTICS (T A = +25°C, ±9 V.:::; VS':::; ±15 V unless otherwise specified) 

PARAMETER (see definitions) CONDITIONS MIN. 

Input Offset Voltage RS':::; 10 kn 

Input Offset Current 

Input Bias Current 

Input Resistance 350 

Output Resistance 

Supply Current VS=±15V 

Power Consumptien Vs = ±15 V 

Risetime, Vs = ±15 V, VIN = 20 mV, RL = 2 kn, C1 = 5 nF, 
Transient Response R1 = 1.5 kn, C2 = 200 pF, R2 = 50n 

Overshoot CL':::; 100 pF 

The following specifications apply for -55°C':::; T A':::; +125°C: 

Input Offset Voltage 

Average Temperature Coefficient 
of I nput Offset Voltage 

Input Offset Current 

Average Temperature Coefficient 
of I nput Offset Current 

Input Bias Current 

Input Resistance 

I nput Voltage Range 

Common Mode Rejection Ratio 

Supply Voltage Rejection Ratio 

Large Signal Voltage Gain 

Output Voltage Swing 

Supply Current 

Power Consumption 

VOLTAGE GAiN 
70k 

RL> 2 kn V-
- -55;-C';; TA';; +125'C 

/' 
I /' 

60k 

~~ IL 
~~i-~ 
/1 ,..,....V 

,/ 1 i''-
,./' 

,/ i~ 
,..,.... I 

50 k 

40 k 

30 k 

L"""" I ,..,....V 

N\11'I1N\lI~ I--"" 
20 k 

-I--I--r-T 10k 
9 10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 

RS':::;10kn 

RS = 50.0, T A = +25°C to +125°C 
RS = 50n, T A = +25°C to -55v C 
RS = 10 kn, T A = +25°C to +125

v
C 

RS = 10 kn, T A = +25v C to -55v C' 

T A = +125°C 
TA = -55°C 

T A = +25°C to +125°C 
T A = +25°C to -55°C 

TA = -55°C 

T A = -55°C 85 

Vs = ±15 V ±8.0 

RS':::;10kn 80 

RS':::;10kn 

Vs = ±15 V, RL 2. 2 kn, VOUT = ± 10V 25,000 

V S = ± 15 V, R L 2. 10 kn ±12 

VS=±15V,RL2.2kn ±10 

T A = +125°C, Vs = ±15 V 
TA =-55

v
C, VS=±15 V 

TA = +125°C, Vs = ±15 V 
T A = -55

v
C, Vs = ±15 V 

PERFORMANCE CURVES FOR 709A 

INPUT COMMON MODE 
OUTPUT VOLTAGE SWING VOLTAGE RANGE 

w n 

25 ~ 10 -
20 

15 

10 

5.0 

o 

I'-'-~'()~v 
N\II'IIN\UN\ ::r~2\<.SJ._ 

/,./'N\II'I~~~ 
V 

,./' 
~ -

~ 

<:J 
Z 

~ 8.0 

~ 
<5 6.0 
> 
Cl 
Cl 
::;; 4.0 
z 
Cl 
::;; 
::;; 
8 2.0 

9 10 11 12 13 14 15 o 
9 

SUPPLY VOLTAGE - ±V 

3-17 

-55'C';; TA';; +125'C 

N\11'I1N\lINI 
I-~ -~ ..... 1--

10 11 12 13 14 
SUPPLY VOLTAGE - ±V 

TYP. MAX. UNITS 

0.6 2.0 mV 

10 50 nA 

100 200 nA 

700 kn 

150 n 

2.5 3.6 rnA 

75 108 mW 

1.5 ILS 

30 % 

3.0 mV 

1.8 10 J.f,vtc 
1.8 10 J.f,vtc 
2.0 15 ILVtC 
4.8 25 J.f,vtc 

3.5 50 nA 
40 250 nA 

0.08 0.5 nAtC 
0.45 2.8 nAtC 

300 600 nA 

170 kn 

V 

110 dB 

40 100 J.f,V/V 

70,000 V/V 

±14 V 
±13 V 

2.1 3.0 mA 
2.7 4.5 mA 

63 90 mW 
81 135 mW 

POWER CONSUMPTION 
;10 

TA = 25'C V 
V-

I ,/ 

~ /' ~~~ 

,/"'" 1/ 
,/ 

90 

70 

,// 1 I ......... V 
V io{vft'-

./ 
50 

/v ..... 
V 

w 

10 
15 9 10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 

• 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. IlA709 

709 
ELECTRICALCI-IAR-ACTERISnCS(T A = T2SQ C,±-9V ~ \1S ~ ± 1SV unless otherwise specified) 

PARAMETER (see definitions) CONDITIONS MIN. 

I nput Offset Volt~ge RS S 10 kn. 

I nput Offset Current 

Input Bias Current 

I nput Resistance 150 

Output Resistance 

Power Consumption VS=±15V 

VIN = 20 mV, RL = 2 kn., 

Risetime C1 = 5000 pF, R1 = 1.5 kn., 
Transient Response 

C2 = 200 pF, R2 = 50n. 

Overshoot CLS 100 pF 

The following specifications apply for -55°C S T AS +125°C: 

Input Offset Voltage 

Average Temperature Coefficient 
of I nput Offset Voltage 

Large Signal Voltage Gain! 

Output Voltage Swing 

Input Voltage Range 

Common Mode Rejection Ratio 

Supply Voltage Rejection Ratio 

Input Offset Current 

Input Bias Current 

Input Resistance 

VOLTAGE GAIN 
70 k 30 

RL~2kn V 
-55'C ~ TA ~ +125'C 

1/ 
V 

60 k 25 

~~~ 
/ 

~~ 

20 50 k 

V 
V 

15 40 k 

30 k 
L ...... 10 

~ 
j/ 

~ 
p.- +- 5.0 20 k 

-l-I-I-- 0 10 k 
9 10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 

RS S 10 kn. 

RS = 50n. 
RS S 10 kn. 

Vs = ±15 V, RL L. 2 kn., 
VOUT = ±10 V 25,000 

VS=±15V,RL>10kn. ±12 
Vs = ±15 V, RLL.2 kn. ±10 

Vs = ±15 V ±8.0 

RS S 10 kn. 70 

RS S 10 kn. 

TA =+125°C 
TA = -55v C 

TA = -55°C 

40 

PERFORMANCE CURVES FOR 709 

OUTPUT VOLTAGE SWING 
-55'C ~ TA ~ +125'C 

V 
I'-\.~,~""", 

':-II'I\~I.l\ll 1 ~i¥.p. ........ l-
V l>/II\'ll~~,l:-

......... v ~I--

~ 
I 

~ 
~ 8. 
w 

~ 6. 
> 
w 
Q 
Q 
:;; 4. 
z 
o 
:;; 
:;; 
8 2. 

2 

0 

0 

0 

0 

0 

10 11 12 13 14 15 0 

SUPPLY VOLTAGE - ±V 
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INPUT COMMON MODE 
VOLTAGE RANGE 

-55'C~TA~+125'C 

':-II'II':-I.l':- I--I--

l-I--

I--1--..... 

10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 

TYP. MAX. UNITS 

1.0 5.0 mV 

50 200 nA 

200 500 nA 

400 kn. 

150 n. 

80 165 mW 

0.3 1.0 /-LS 

10 30 % 

6.0 mV 

3.0 /-Lvtc 
6.0 /-LV/oC 

45,000 70,000 V/V 

±14 V 
±13 V 

i10 V 

90 dB 

25 150 /-LV/V 

20 200 nA 
100 500 nA 

0.5 1.5 /-LA 

100 kn. 

POWER CONSUMPTION 
300 

T~' 2~'C 
260 

200 

150 1/ 
~ 

100 
~I\lII.l~j....--

-~ 
10-~ ·r'lv~ I-~ 

L--50 

o 
9 10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. IlA709 

709C 

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

PARAMETER (see definitions) CONDITIONS 

Input Offset Voltage RS ~ 10 kn, ±9 V ~ Vs ~ ±15 V 
Input Offset Current 
Input Bias Current 
Input Resistance 
Output Resistance 
Large Signal Voltage Gain RL L. 2 kn, VOUT = ±10 V 

Output Voltage Swing RL L. 10 kn 
RL L. 2 kn 

Input Voltage Range 
Common Mode Rejection Ratio RS~ 10 kn 
Supply Voltage Rejection Ratio RS~ 10 kn 
Power Consumption 

VIN - 20 mV, RL - 2 kn, 
Risetime C1 = 5000 pF, R1 = 1.5 kn, 

Transient Response C2 = 200 pF, R2 = 50n 

Overshoot CL~ 100pF 

The following specifications apply for O°C ~ T A ~ +70°C: 

Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Large Signal Voltage Gain 
Input Resistance 

VOLTAGE GAIN 
15k 

RLI~2Ikn JcJ L70lC Ai I 

V 
/" 

V 
~~~/" 

~~? 

10k 

// 
// 

5k 

o 
9 12 13 14 15 10 11 

SUPPLY VOLTAGE - ±V 

RS ~ 10 kn, ±9 V ~ Vs ~ ±15 V 

RL L. 2 kn, VOUT = ±10 V 

PERFORMANCE CURVES FOR 709C 

30 

> 25 
I 

~ 
~ 20 
I
:::l 

I-

5 15 

'" :li 
"r 
~ 10 

~ 

o 

OUTPUT VOLTAGE SWING 

0·L;)A:<:;;~70·b 

~ ~ \,-\..' 

~\l~' \,-\..~~,:::; ;.-~ 
..... J ....... \'I.~~ -

// f-f--

9 10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 

MIN, TYP. MAX. 

2:0 7.5 
100 500 
0.3 1.5 

50 250 
150 

15,000 45,000 
±12 ±14 
±10 ±13 

±S.O ±10 
65 90 

25 200 
SO 200 

0.3 

10 

10 
750 
2.0 

12,000 
35 

2 

0 

8. 0 

6. 0 

4.0 

2.0 

o 
9 

INPUT COMMON MODE 
VOLTAGE RANGE 

o·c ,s;TA ,s;+70"C 

'Y 

\'I.\t\\\'I.\ltlt 
I--f--f-

-I--
i.--

10 11 12 13 14 
SUPPLY VOLTAGE - ±V 

15 

FREQUENCY COMPENSATION CURVES FOR ALL TYPES 

OPEN-LOOP FREQUENCY 
RESPONSE FOR VARIOUS 

VALUES OF COMPENSATION 

FREQUENCY - Hz 

FREQUENCY RESPONSE 
FOR VARIOUS 

CLOSED-LOOP GAl NS 

FREQUENCY - Hz 

3-19 

OUTPUT VOLTAGE SWING AS A 
FUNCTION OF FREQUENCY 

FOR VARIOUS 
COMPENSATION NETWORKS 

32 '.. 

24 

20 

16 

12 

8.0 

4.0 

O~~~~~~~~~~~~ 

lK 10k lOOk 1M 10M 

FREQUENCY - Hz 

UNITS 

mV 
nA 
IJA 
kn 
n 

V/V 
V 
V 

V 
dB 

IJV/V 
mW 

IJS 

% 

mV 
nA 
IJA 
V/V 
kn • 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. p,A709 

> 
I 

f5 

10 

VOLTAGE TRANSFER 
CHARA,CTERISTIC 

VS. ±15V 'f,r-..., 'r-
I- RL -IOkn rfl 

TA" -56·~-.~ ~TA-125·C_ 
~ TA=25·C II! 

I 
W 5.0 

~ g , 
~ ~ 

J 
~'/f 

o -5.0 

li 
/h 

-10 

//, 
-15 

-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 
500 

400 

300 

"\. 
200 

100 

o 
-60 

'\. 
I'-,. 

-20 

f'.- ........ r--
20 60 100 140 

TEMPERATURE _·C 

COMMON MODE REJECTION 
RATIO AS. A FUNCTION OF 
AMBIENT TEMPERATURE 

112 

110 

108 1/ 

108 

104 

102 
-60 

/" 

-20 

R~~ 10kn 

r-:--..... 
.......... 1'-

20 60 100 140 

TEMPERATURE _·c 

TRANSIENT RESPONSE 
1.4 

OV!I~~ 

I 
/1 
I 
I Vs= ±15V 

If-- j'SETIME
I 

TA = 25·C 
1 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0.5 1.0 1.5 2.0 2.5 

TlME-j.ts 

TYPICAL PERFORMANCE CURVES FOR 709A 

VIN 

70k 

60k 

50k 

40k 

30k 

20k 

VOLTAGE' GAIN AS A 
FUNCTION OF 

AMBIENT TEMPERATURE 

RL"10kn 

........ r--.... 
.......... --..vs ~ "'I 

~ . ----- ·1 -r-
~""2v -l"-I---

1- Ivs =1 ±9V 

--rr:=-:-~ 

10k 
-60 -20 20 60 100 140 

TEMPERATURE' _·C 

INPUT BIAS CURRENT AS A 
FUNCTION OF 

SUPPLY VOLTAGE 
105 

TA = 25·C 

.............. ~ ~ 
100 

I-~ 
~I"'" 

~ 
,....-

85 

60 
9 

5.0 

3.0 

1.0 

0.5 

0.3 

10 11 12 13 14 15 

SUPPLY VOLTAGE - iV 

INPUT RESISTANCE AS A 
FUNCTION OF 

AMBIENT TEMPERATURE 

V 
.,/ 

y 

V 
/ 

V 
I" 

0.1 
-60 -20 20 60 100 

TEMPERATURE _·c 

TRANSIENT RESPONSE 
TEST CIRCUIT 

10_12 

Pin numbers only apply to 
metal can package. 
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140 

30 

28 

~ 26 
Cl 
!!: 24 
~ 

r 2 

6 20 

" ~ 18 

~ 16 
,,:, 
~ 14 

12 

10 

OUTPUT VOLTAGE SWI NG 
AS A FUNCTION OF 
LOAD RESISTANCE 

VS= ±15V 
TA = 25·C ~-I-"' 

L 

/ 
/ 

/ 
il 

/ 

I 
I 

0.1 0.2 0.5 

50 

40 

30 

20 

10 

LOAD RESISTANCE - kn 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

1\ 
\ 
,\ 

\ 
1"'-

I"--- -

10 

o 
-60 -20 20 60 100 140 

~ 
I 

Z 

TEMPERATURE _·C 

POWER CONSUMPTION AS A 
FUNCTION OF 

AMBIENT TEMPERATURE 
90 " 

Vs= ±15V 

1-
-r-. r-

80 

...... r-..... 
........... ~ 

~ 70 

i 
8 60 
a: 
W 

~ 
50 

40 
-60 -20 20 60 100 140 

TEMPERATURE _·C 

SLEW RATE AS A FUNCTION 
OF CLOSED-LOOP GAIN 
USING RECOMMENDED 

COMPENSATION NETWORKS 
100 

VS" '15V I 
TA= 25·C 

10 

V 
1.0 

1/ 
/ 

0.1 
1 

/' 
.,...,.....-

V 

./ 

10 100 

CLOSED-LOOP GAIN 

-

1000 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. /lA709 

TYPICAL PERFORMANCE CURVES FOR 709 AND 709C 

5 

0 

5. 0 

0 

-5.0 

-10 

-15 

VOLTAGE TRANSFER 
CHARACTERISTIC 

Vs = ±15V 'fir 
- RL = 10 k.Q (/I 

T A = _55°C --!. If--lTA = 125°C 

//! - TA=25°c -

I 
'I 

J 
I 

111 
I 

/j, 
/./, 

-1.0 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1.0 

1.0 

0.8 

0.6 

0.4 

0.2 

INPUT VOLTAGE - mV 

INPUT RESISTANCE 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

Vs = ±12V 

/ 
L 

V 
........ V 

V 
.......... V 

/' 

o 
-60 -20 20 60 100 140 

30 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

TEMPERATURE _ °c 

OUTPUT VOLTAGE 
SWI NG AS A FUNCTION OF 

LOAD RESISTANCE 

VS= ±15V 
TA = 25°C 

.......... -
/' 

/ 
1/ 

1/ 
/ 

/ 
II 

0.1 0.2 0.5 

LOAD RESISTANCE - k.Q 

10 

1.0 

0.8 

0.6 

0.4 

0.2 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

Vs = ±15V 

" 
"~ 

'" ........... t--,... 

o 
-60 -20 20 60 100 

120 

100 

80 

60 

40 

TEMPERATURE _ °C 

POWER CONSUMPTION 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

VS= ±15V 

-I-,-.-.. - t--- I--

140 

20 
-60 -20 20 60 100 140 

TEMPERATURE - °C 

FREQUENCY COMPENSATION 
CIRCUIT 

R * 2 

* Use R2 = 50 on when the 
amplifier is operated with 
capacitive loading. 
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200 

160 

120 

80 

40 

o 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
VS= ±15V 

"""" ........ 
.......... 

"-
r-. r-

-60 -20 20 60 100 140 

250 

TEMPERATURE _ °c 

INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

TA = 25°C 

225 

200 -
175 

150 

125 
9 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

--~ -L..--f-f---

10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 

TRANSIENT RESPONSE 

OV!~~ 

/ 
/ 
I Vs = ±15V 

If- ilSETIMj TA ~ 25°C 

0.5 1.0 1.5 2.0 2.5 

TIME-ps 

• 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A709 

TYPICAL PERFORMANCE CURVES FOR 709 AND 709C 

FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

1.5 

1.3 

1.1 

0.9 

0.7 

0.5 

I TA" 26·C 

I 
::::::~ 1'~AJ 
~~£ 

r-
l-
F-' 

S!>oIVSE 

I I -I--t--

S\.~V4 RATE 1--1::::: F== F="" 

:: ~6A\'IOV4\01\\ t-- t-- -- C\.OSEO-\'O 

I 
I 
J 

10 11 12 13 14 16 

SUPPLY VOLTAGE - tV 

OUTPUT SHORT -CI RCUIT 
PROTECTION 

Rl 
20011 

LATCH-UP PROTECTION 

PROTECTION CIRCUITS 

FREQUENCY CHARACTE RISTles 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
2.0 

±9V s; Vs S;±16V ~,<>«,~ 

~Z;-
1'::-- --r-:---

e.'<; 
-- -- 'r'~ 

......... "2' -- ........ 
~ /VSL~ 

~ 
V ~~1'E OS~ - o·(O~r---.. 

"I.vo~r--
11D'l'/i 

1.6 

1.2 

0.8 

0.4 

o 
-60 -20 20 60 100 140 

FD-600 
121 

TEMPERATURE _·c 

INPUT BREAKDOWN 
PROTECTION 

o-.A.Mr--~-"'---:i 

SUPPLY OVERVOL TAGE 
PROTECTION 

v+ 

Pin numbers only apply to metal can package. 
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IJA715 
HIGH SPEED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The #LA715 is a High Speed, High Gain, monolithic Operational 
Amplifier constructed using the Fairchild Planar* epitaxial process. It is intended for use in a wide 
range of applications where fast signal acquisition or wide bandwidth is required. The #LA 715 features 
fast settling time, high slew rate, low offsets, and high output swing for large signal applications. In 
addition, the device displays excellent temperature stability and will operate over a wide range of 
supply voltages. The #LA715 is ideally suited for use in A to D and D to A converters, active filters, 
deflection amplifiers, video amplifiers, phase locked loops, multiplexed analog gates, precision 
comparators, sample and holds, and general feedback applications requiring dc wide bandwidth 
operation. 

• HIGH SLEW RATE ..•.•..••• 100 V/#LS 
• FAST SETTLING TIME ...•... 300 ns 
• WIDE BANDWIDTH ••...••.• 65 MHz 
• WIDE OPERATING SUPPLY RANGE 
• WIDE INPUT VOLTAGE RANGES 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1 ) 
Metal Can 
DIP 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, DIP 
Operating Temperature Range 

Military (715) 
Commercial (715C) 

Lead Temperature (Soldering, 60 Seconds) 
Metal Can, DIP 

EQUIVALENT CIRCUIT 

±18 V 

500mW 
670mW 

±15 V 
±15 V 

-65° C to +150° C 

_55° C to +1-25° C 
O°C to +70°C 

CONNECTION DIAGRAMS 

10-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 5F 

CDMP 1A 

ORDER INFORMATION 
TYPE 
715 
715C 

PART NO. 
715HM 
715HC 

- 14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

COMP lA COMP 2B 

COMP 18 V+ 

CASCODE COMP 2A 
INVERTING 

OUTPUT INPUT 
NON-INVERTING V-

All Pin numbers shown refer to 10-lead TO-5 package 

Notes on following pages. 
3-23 

INPUT 
NC NC 

NC NC 

ORDER INFORMATION 
TYPE 
715 
715C 

PART NO. 
715DM 
715DC 

* Planar is a patented Fairchild process. 

I 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA715 

ELECTRICAL CHARACTERISnCS FOR 715 (VS = ±15 V, T A = 25°C unless otherwise specified) 
.. 

PARAMETER CONDITIONS MIN. TYP. MAX. 

Input Offset Voltage RS ~10 k51 2.0 5.0 
Input Offset Current 70 250 
Input Bias Current 400 750 
I nput Resistance 1.0 
Input Voltage Range ±10 ±12 
Large Signal Voltage Gain RL;;;'2 k51, VOUT = ±10 V 15,000 30,000 
Output Resistance 75 
Supply Current 5.5 7.0 
Power Consumption 165 210 
Acquisition Time (Unity Gain) VOUT=+5V 800 
Settling Time (Unit Gain) 300 

Transient Response 
Risetime VIN =400 mV 30 60 (Unity Gain) 
Overshoot 25 40 

Av = 100 70 
Av = 10 38 

Slew Rate 
Av = 1 (non-inverting) 15 18 
Av = 1 (inverting) 100 

The following apply for -55°C';;;;; T A ~ +125°C: 

Input Offset Voltage RS ~10 k51 7.5 

TA = +125°C 250 
Input Offset Current 

TA = -55°C 800 

Input Bias Current 
TA = +125°C 750 

TA =-55°C 4.0 
Common Mode Rejection Ratio RS ~10 k51 74 92 
Supply Voltage Rejection Ratio RS ~10 k51 45 300 
Large Signal Voltage Gain RL;;;'2 k51, VOUT = ±10 V 10,000 
Output Voltage Swing RL;;;'2 k51 ±10 ±13 

TYPICAL PERFORMANCE CURVES FOR 715 

OPEN LOOP GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 

50k 
Vs" ± 15V 

Rl"2kQ -

«lk 

-~ r- r-...... - I--

lOk 

20k 

10k 

25 

20 

~ 15 

~ 10 

«l 80 120 

TEMPERATURE - ·c 

SLEW RATE AS A FUNCTION 
OF TEMPERATURE 

Vs" ± 15V 
Rl"IOkQ-----r-

............... 

i'-

«l 80 120 

TEMPERATURE - ·C 
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SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
200 I I 
180 Rs ~IOkQ_ 

~ 

~ 160 
vs" ±15V 

0 

S l«l 

~ 120 \ 

~ 100 1\ 
'\ 

~ 
80 

60 "' 
~ «l 'r--..... 

......... ;--. ~ 
20 

«l 

TEMPERATURE _·c 

r-

80 120 

COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
110 

RS ~ 10kQ_ 

Vs "±15V 
100 

-~ .......... 
90 

/ '" / 
• , 80 

70 

60 
«l 80 120 

TEMPERATURE - ·C 

UNITS 

mV 

nA 
nA 

M51 
V 

51 
mA 

mW 
ns 

ns 

ns 

% 

V IlLs 
V/ILs 
V/ILs 
V IlLs 

mV 
nA 

nA 

nA 

ILA 
dB 

ILVN 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • ~A715 

ELECTRICAL CHARACTERISTICS FOR 715C (VS = ±15 V, T A = 25°C unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. 

Input Offset Voltage RS ";10 kn 2.0 7.5 

Input Offset Current 70 250 

I nput Bias Current 0.4 1.5 

I nput Resistance 1.0 

Input Voltage Range ±10 ±12 

Common Mode Rejection Ratio RS";lO kn 74 92 

Supply Voltage Rejection Ratio RS";lO kn 45 400 

Large Signal Voltage Gain RL;;;;'2 kil, VOUT = ±10 V 10,000 30,000 

Output Resistance 75 

Supply Current 5.5 10 

Power Consumption 165 300 

Acquisition Time (Unity Gain) VOUT = +5 V 800 

Settling Time (Unity Gain 300 

Transient Response 
Risetime VIN =400 mV 30 75 (Unity Gain) 
Overshoot 25 50 

Av = 100 70 

Av = 10 38 
Slew Rate 

Av = 1 (non-inverting) 10 18 

Av = 1 (inverting) 100 

The followi ng apply for 0° C ..; T A ..; +70° C: 

I nput Offset Voltage RS";lO kn 10 

TA=+70°C 250 
I nput Offset Current 

TA = O°C 750 

I nput Bias Current 
TA = +70°C 1.5 

TA =:' O°C 7.5 

Large Signal Voltage Gain RL;;;;'2 kn, VOUT = ±10 V 8,000 

Output Voltage Swing RL;;;;'2 kn ±10 ±13 

TYPICAL PERFORMANCE CURVES FOR 715C 

!9. 

OPEN LOOP GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 

SOk 

Vs" £15 V 
RL ' 2kQ -

30k -
20k 

10k 

o 
01020 3040 50 6070 

TEMPERATURE - ·c 

SLEW RATE AS A FUNCTION 
OF TEMPERATURE 

35 I 
30 

Vs" ±15V 
RL "lOkQ-

25 

::: 20 - ----~ 15 

~ 
10 

30 40 50 60 70 

TEMPERATURE _·c 
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SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
100 I 

RSS IOkQ_ 

Vs· ±15V 

~ 

" ............. .......... --r--r--

o 
o 10 20 30 40 50 60 70 

TEMPERATURE - °c 

COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
1I0 I 

RS$IOkQ _ 
VS"±l5V 

100 
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80 

70 

60 
o 10 20 30 40 50 60 70 

TEMPERATURE _·c 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • ~A715 

TYPICAL PERFORMANCE CURVES FOR 715 AND 715C 

NON-INVERTI NG 
COMPENSATION COMPONENTS VALUES 

CLOSED 
LOOP CI C2 C3 
GAIN 

1000 10 pF - -

100 50 pF - 250 pF 

10 * 100 pF 500 pF 1000 pF 

1 500 pF 2000 pF 1000 pF 

FREQUENCY COMPENSATION 
CIRCUIT 

* For Gain 10, compensation may be simplified by removing C2, C3 and 
adding a 200 pF capacitor (C4) between Pin 7 and 10. 

INVERTING UNITY GAIN 

2.0 

-2.0 

-4.0 

-6.0 

LARGE SIGNAL PULSE 
RESPONSE 

Vs" !15V 
I-- TA "25°C 

"-v 

t.. 

V 

-400 400 800 1200 1600 

TIME - ns 

UNITY GAIN LARGE SIGNAL 
PULSE RESPONSE 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

-1.0 
o 

1\ 

II 

/ 
I 
I 
I 

400 

\ 

.800 
TIME - ns 

I 

Vs":!: 15V 

TA "25°C 

\ 
\ 

\ 

1200 1600 

SLEW RATE AS A FUNCTION 
OF THE CLOSED LOOP GAl N 

100 
VS" + 15v 
TA " ls°C'-

80 Rl "10kQ 

·60 / 
,/ 

40 /""" 

/"" 
20 

..... J ....... ~ 

o 
1 10 100 

CLOSED lOOP GAl N 

HIGH SLEW RATE CIRCUIT 

5kn 

68pF 
5kn 

INPUT 

5In 

.025~F 

2.5kn -15V 

LARGE SIGNAL PULSE RESPONSE 
FOR GAIN 10 

6.0 

Vs":!: 15V 
5.0 TA" 25°C 

I 
I 

4.0 

3.0 

\ 
\ 

u \ 
1.0 

2.0 

-1.0 
o 200 400 600 800 1000 1200 1400 1600 

TIME - ns 

SLEW RATE AS A FUNCTION 
OF SUPPLY VOLTAGE 

24 
TA ,,~oc 

/ Rl "lOW -

V NO COMPo 20 

V 
/ 

16 

/ 
V 12 

/ 
V 

10 14 18 22 

SUPPLY VOLTAGE - V 
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SUGGESTED VALUES OF 
COMPENSATION CAPACITORS 

AS A FUNCTION OF 
THE CLOSED LOOP GAIN 

10k .--"T""""T""TT"--,----r~~__r_~..,...,,__, 

~~=+~H+~+v~!Lv 
-t; C2 

\!; 1000 f--¥+-+PH-\--+-+-H--+--+-++t---l 

~ ~' ... 
i5 .... ,-C'3 -
~ ci·· ... · ............... ~.4 .. 
u 100 1--+-+++--1 

....... 

. .... 

CLOSED LOOP GAl N 

SMALL SIGNAL PULSE RESPONSE 
INVERTING UNITY GAIN 

I 
Vs" ±15V 

'\ 
TA" 25°C 
VIN" 400mV 

\ 
\ 

LJ'I V ~ -400 

160 320 480 

TIME - ns 

LARGE SIGNAL PULSE RESPONSE 
FOR GAIN 100 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

-1.0 

VS" ! 15V 

I 
TA" 25°C 

I 

1\ 

\ 
o 200 400 600 800 1000 1200 1400 1600 

TIME - ns 

VOLTAGE OFFSET 
NULL CIRCUIT 

I
V+ 

50kn 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • J.LA715 

TYPICAL PERFORMANCE CURVES FOR 715 AND 715C 

OPEN LOOP RESPONSE WITH 
COMPENSATION NECESSARY FOR 

VARIOUS CLOSED LOOP 
GAIN CONFIGURATIONS 

120 rTTTT-'--"'TTrT""""1r-rT1T--'--rn~""7""'"'""""'" 
Vs =:': 15 V 

100 1-++++-+--++H--1I-++t+-+-++t"T A-'--,=_25-r-°Crn 

FREQUENCY - Hz 

SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF FREQUENCY 
lOOrTTTT--'-TTrT""""1--r-nr.-rrrll",-nI~ 

I--++++-+-++I+--t-++++--+-H Vs = 1: 15 V 

~, 80 J T A = 25°C 
o AV=ICOMP. 

~ 
~ 60 I---++++--+-++It---l-t-t-t+-+-t-++t-t-t-lf-tl 
t3 
~ V 
~ 40 A=Fff=i=#F!=j=ffFt:=!=ffiF=1--+1---H 
~ 
~ 
>-
~ 201---+~-+--t-n!+--l-+Hr+-H+r+-H~ 
~ 

NOTES 

0.001 0.01 1.0 

FREQUENCY - kHz 

i 

10 50 

VOLTAGE FOLLOWER 
TRANSIENT RESPONSE 

Vs =:': 15 V 

600 t---+--+---I--+--+TA = 25°C 
VIN = 400 mV 

5oor--+~+-~--+--+-~-~ 

/\ -
400 r----hf-----l\------7IP-o;;;:±:;;;..--t----!--i 

m~~ IV ---..-
300 t---vi--+---I!-----+--+---I---i 

200 r---fH-+-~'----+--+-~--i 

100 : 

IOJ. I ! RISETIME o ry--. 
o 50 100 150 200 

TIME-ns 

250 300 350 

CLOSED LOOP FREQUENCY 
RESPONSE FOR VARIOUS 

_ GAIN CONFIGURATIONS 
80 r-TTTT""-'-lrTTT---r-",.,.-,--"..,,--,---,-"'TTI 

1---++++--+--+-+1!+--1-++++--I-+-++ Vs = :': 15 V 
GAIN 1000 TA = 25°C 

60 f-+++t-MI +fF-+-t-t+l-..tr-..:+t+f-----l-+l-H 

Gli ~ '1'00 1'\ 
40 H-ttt-+.::;::I+tIr+-++++-I--I..j;±j-........ --!'1\~ 

GAIN 10 
20 I---+-I-tt--+--r-tt 11t-+--t++t-++H<c-,+-+'ftI 

dAI'~ ~ 

I I 
-20 L....I...J..ll-J_LLI.I.l.......L 1---LL.l.L--L-W..I.L...J...-L.LlJ 

Ik 10k lOOk 1M 10M 50M 

FREQUENCY - Hz 

OUTPUT SWING AS A FUNCTION 
OF FREQUENCY FOR VARIOUS 

CLOSED LOOP GAIN CONFIGURATIONS 

~ 
~ 
~ 
8 
"" ~ 
6 

~ 
~ 

30 r-T-rT;--;r-r"TTl---.--r-TTT--r--'-rTT"' 
Vs = :':15 V 

25 

20 

15 

10 

0.01 

t\ 
1 

GAIN I 

GAIN 10 

0.1 

FREQUENCY - MHz 

TA = 25°C 

~ 
RL = 10 kQ 
~~ 

III 
III 

GAIN 100 

1\ 

1.0 

VOLTAGE FOLLOWER 

v+ 

10 

!fl 

OPEN LOOP GAIN AS A 
FUNCTION OF FREQUENCY 

lOO~Trr--,-~~~~~~--,-~~ 

v's =':,:'IS'V 

TA = 25°C 

80 1---++++--+-+-+++-+-+t-fk-+-I'+-t1+ NO C1MP, 

60 1-+++t--++-+++-----j--jf-+++-+-++-f'~I\+-+++H I 

\[ 
40 I-+-H+-+-I-++II-+-++++--I-++++-++I-T!-++--l 

20 1-++++--I-I-++I-+++H--H-++t-+-I
II-M1---l 

FREQUENCY - Hz 

OPEN LOOP PHASE AS A 
FUNCTION OF FREQUENCY 

t-t--- I I I 

I--+-H+-+-++tl+---l-+Nt--+-+-+ Vs -! 15V 1\ TA ~ 25°C 
-80 I-+-+++--+-++I+--l-++++-~I\r++ NO COMP, 

~ -160 1--+-H+-+-++I+--t-++-I+-+-+-HIt---i-+++ 

~ 1\ 
cr; -240 I-+-+++--+-++I+--l-++++--+-t-t-!-t-\-+-+t--H 

~ 
-320 I-++t+--+-t-t-!+-+-++++-+-t-+++---t-+ttl 

-400 L......L...J.J.J....-'-..L..J....I.J........I.--I-W.1--I-.L...J....LJ.......J.--L..LU 

0.001 0.01 0.1 1.0 10 50 

FREQUENCY - MHz 

COMMON MODE REJECTION RATIO 
AS A FUNCTION OF FREQUENCY 

o 

~ 

100 r---T...,.,..,..-r---r-r""'-""""""""""'--,-""""".,...-,r-r-T'M 

~**#Fl-k++++--+-+-jl ~~ - ± 15 Vi 1 
TA -25°C J 

80 1---++++-+-++H--I---+-t-1"k
I
,,-+-+-+ AV = I COMP. 

I'. 

~ 60 1---+-+++-+++++-I---++++--+--+-+1I'+<,,-+-++-H 

~ 
g 401--+-+++--+-++++--1--++++-+-+-H1+-1-+++1 
:::e 
z 

! 201--+-+++--+-++++--1--++++-+-+-H1+-1-+++1 

FREQUENCY - kHz 

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/oC for Metal Can and 8.3 mW/oC for the 
DIP. 

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

~ 
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z 
;( 
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10 

-10 

-20 

-30 

-40 
0.001 0.01 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • ~A715 

25SmV P-POUT 
OdB· 5\IA P-P

I 
N 

NOISE OUT· 2mVRMS 

TYPICAL APPLICATIONS 

WIDE BAND VIDEO AMPLIFIER WITH 75 on COAX CABLE 
DRIVE CAPABILITY 

+20V 

"' 7S00 

~ 

1\ 
\ 

r---------------, 
I • 
I 

I 
I 
I 
I 
I I 
I I L _______________ ~ 

EQUIVALENT CIRCUIT FOR IMAGE ORTHICON 51kO 
Pop SIGIRMS NOISE· 42111 .. 

0.1 10 100 

10kO 

2N3641 

2N3636 

SOOO 

*.1PF 

*.l\1F 
1500 10kO soon *.lPF 

FREQUENCY - MHz 

-20V 

HIGH SPEED 10-BIT DIGITAL TO ANALOG CONVERTER 

ANALOG OUTPUT 0 TO +5_0 V 
- -

VLH = 3 V 
mV/DIV(S V FULL SCALE) 

O.S ~s/DIV 
T = 0 at 1 st. 0 I V 

+6.0V 

200pF 

-6.0V 

pA722 

15 
13~------------'--

3.9kn 

VIOEO OUTPUT 
TO 750 COAX 

7S0 

750 

750 

1S0 

-8.0V TO-18V 

~A722/~A715 op amp switching ON, as it should 
with typical logic voltage on least significant bits. 
Note complete absence of ringing. 

Conversion Rate 
6 bits - 300 ns 
8 bits - 600 ns 

10 bits - 1000 ns 

Contact Fairchild for additional information including how to increase conversion speed by clamping LSB's and how to obtain bipolar outputs. 

HIGH SPEED SAMPLE AND HOLD 

rl.::1l 
~I-I 

HOLDO-.... ....Jo,M ..... -I' 
SAMPLE 

lOGIC INPUT 

OUTPUT 

1000pF 

Cs 
.----4--~~~--~ 

INPUT 
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HIGH SPEED INTEGRATOR 

50pF 
20 

10kll- 10kll 

15 

/IINPUT I \ 
J 5.0nF 

10 

\ If 
I J i\ 

1\ V \ --'-
V';--...,OUTPUT 

\1' OUTPUT 

-10 

-15 

-20 o 1.0 2.0 3.0 4.0 5.0 

TlME~ 



HELPFUL HINTS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA715 

TO ... : _____ SETTLING TIME ----...... -tl 
I I I 
I I I 
I I , 
I I I 
I I ., 

~~~ --t---======j- --I--~~~~~~~~~~~; 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I ~V 
I 
I 
I 
I 
I __ ...1 

1--------- ACQUISITION TIME -------..... -tl 
I 

LAYOUT - The layout should be such that stray capacitance is minimal. 
. SUPPLI ES - The supplies should be adequately bypassed. Use of 0.1 ILF high quality ceramic capacitors is recommended. 
RINGING - Excessive ringing (long acquisition time) may occur with large capacitive loads. This may be reduced by isolating the capacitive 
load with a resistance of 100 n. Large source resistances may also Qive rise to the same problem and this may be decreased by the addition of a 
capacitance across the feedback resistance. A value of around 50 pF for unity gain configuration and around 3.0 pF for gain 10 should be 
adequate. 
LATCH UP - This may occur when the amplifier is used as a voltage follower. The inclusion of a diode between pins 6 and 2 with the cathode 
towards pin 2 is the recommended preventive. 
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IJA725 
INSTRUMENTATION OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The J.LA71S is a monolithic Instrumentation Operational Amplifier 
constructed using the Fairchild Planar* epitaxial process. It is intended for precise, low level signal 
amplification applications where low noise, low drift and accurate closed loop gain are required. The 
offset null capability, low power consumption, very high voltage gain as well as wide power supply 
voltage range provide superior performance for a wide range of instrumentation applications. The 
~A71S is pin compatible with the popular ~A741 operational amplifier. 

• LOW INPUT NOISE CURRENT .••••••• 0.15 pAv'HZ 
• HIGH OPEN LOOP GAIN. . . • • . • ••• 3,000,000 
• LOW INPUT OFFSET CURRENT •••••••• 2 nA 
• LOW INPUT VOLTAGE DRIFT ..•••••• 0.6 ~VrC 
• HIGH COMMON MODE REJECTION. 120 dB 
• HIGH INPUT VOLTAGE RANGE. 
• WIDE POWER SUPPLY RANGE 
• OFFSET NULL CAPABILITY 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 

Metal Can 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltage 8etween Offset Null and V+ 
Storage Temperature Range 

Metal Can 
Operating Temperature Range 

Military (72SA, 72S) 
Commercial (i2SE, 72SC) 

Lead Temperature 
Metal Can (Soldering, 60 Seconds) 

EQUIVALENT CIRCUIT 

NON
INVERTING 
INPUT 

INVERTING 
INPUT 

R3 
29kSl 

±14 V 
±3VTO ±22 V 

R6 Ra 

±22 

SOOmW 
±S V 

±22 V 
±O.S V 

-6S0C to +1S0°C 

-SSOC to +12SoC 
O°C to +7fiJC 

R19 
4.5kSl 

CONNECTION DIAGRAM 

8-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE S8 

V-

R12 R13 RIa 
5.1 k!1 5.1 k!1 2.4 k!1 1 k!1 1500 V

~---------------4------~-----+--~~------~---4----~----------+---~----~--------~---o4 

Notes on following pages *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A725 

725A 
ELECTRICAL CHARACTERISTICS (VS = ±15 V, TA = 25"'C unless otherwise specified) 

PARAMETER TEST CONDITIONS MIN. 

Input Offset Voltage (Without external trim) RS ~ 10 kn 

Input Offset Current 

I nput Bias Current 

fo = 10 Hz 

Input Noise Voltage fo = 100 Hz 

fo = 1 kHz 

fo = 10 Hz 

I"nput Noise Current fo = 100 Hz 

fo = 1 kHz 

I nput Resistance 

I nput Voltage Range ±13.5 

R L ~ 2 kn, V OUT = ± 1 0 V 1,000,000 

Large Signal Voltage Gain RL ~ 500 n, VOUT = ±0.5 V, 
100,000 

Vs = ±3 V 

Common Mode Rejection Ratio RS ~ 10 kn 120 

Power,Supply Rejection Ratio RS ~ 10 kn 

RL ~ 10 kn ±12.5 
Output Voltage Swing 

RL ~ 2 kn ±10 

Output Resistance 

Power Consumption 
Vs = ±3 V 

The following specifications apply for _55° C ~ T A ~ +125° C unless otherwise specified: 

Input Offset Voltage (Without External trim) RS ~ 10 kn 

Average Input Offset Voltage Drift -RS = 50.n 
(Without external trim) 

Average Input Offset Voltage Drift 
RS = 50.n 

(With external trim) 

I nput Offset Current 
T A = +125°C 

TA = -55"'C 

Average I nput Offset Current Drift 

T A = +125°C 
I nput Bias Current 

TA = -55"'C 

Large Signal Voltage Gain 
R L ~ 2 kn, T A = +125'" C 1,000,000 

RL ~ 2 kn, TA = ~55°C 500,000 

Common Mode Rejection Ratio RS ~ 10 kn 110 

Power Supply Rejection Ratio RS ~ 10 kn 

Output Voltage Swing RL ~ 2 kn ±10 

TYP. MAX. 

0.5 

5.0 

75 

15 

9.0 

7.5 

1.2 

0.6 

0.25 

1.5 

±14 

3,000,000 

130 

2.0 5.0 

150 

80 120 

6.0 

0.75 

2.0 

0.6 1.0 

4.0 

5.0 18 

90 

70 

180 

8.0 

TYPICAL PERFORMANCE CURVES FOR 725A AND 725 

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF TEMPER

ATURE FOR VARIOUS 
SUPPL Y VOLTAGES 

140 

'J~.t~,.....-","", vs' ±15V --~ ~ Vs' :!:IOV - -- vs' ±5V -120 

- f--f---

RL ~2kQ 
100 

80 

60 

100 

-100 

NULLED INPUT OFFSET 
VOL TAGE AS A FUNCTION 

OF TEMPERATURE 

VSI. ±~v I 
-Vos 5 SpY at 25·C 

V 
/V' 

...... V 
~ V 

1.0 

0.8 
~ 

~ 
~ 0.6 
g 

~ 
l5 04 
~ . 

0.2 

UNNULLED INPUT OFFSET 
VOL TAGE AS A FUNCTION 

OF TEMPERATURE 

Vs· :!:15V 

,,/ 
,,/ 

,,/ .... 

,,/ V 
, ....... V 

UNITS 

mV 

nA 

nA 

nV/ ../HZ' 
nV/ .JHz 

nV/-fHz 

pA/-fHz 

pA/.jHZ 

pA/-fHz 

Mn 

V 

V/V 

V/V 

dB 

J,lV/V 

V 

V 

n 

mW 

mW 

mV 

J,lV/oC 

J,lVrC 

nA 

nA 

pArC 

nA 

nA 

V/V 

V/V 

dB 

J,lV/V 

V 

-60 -20 20 60 100 140 -60 -20 20 60 100 140 
o 
-60 -20 20 60 100 140 

TEMPERATURE _·C TEMPERATURE - ·C TEMPERATURE _·C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A725 

725 
Et.EG1"~AI.GHARA(:1"-ER-IS'l"--tGS (-vs= ±45 V, TA=25°Cunless-otflerwisespeeifiecl) 

PARAMETER TEST CONDITIONS MIN. 

Input Offset Voltage (Without external trim) RS~ 10 kn 
I nput Offset Current 

Input Bias Current 

fo = 10 Hz 
Input Noise Voltage fo = 100 Hz 

fo = 1 kHz 

fo = 10 Hz 
Input Noise Current fo = 100 Hz 

fo = 1 kHz 

Input Resistance 

Input Voltage Range ±13.5 

Large Signal Voltage Gain RL ~ 2 kn, VOUT = ±10 V 1,000,000 

Common Mode Rejection Ratio RS.~ 10 kn 110 

Power Supply Rejection Ratio RS ~ 10 kn 

Output Voltage Swing 
RL~10kn ±12 
RL~ 2 kn ±10 

Output Resistance 

Power Consumption 

The following specifications apply for -55°C ~ T A ~ +125°C unless otherwise specified: 

Input Offset Voltage (Without external trim) RS~ 10 kn 
Average Input Offset Voltage Drift RS =50n 

(Without external trim) 

Average Input Offset Voltage Drift RS = 50n 
(With external trim) 

I nput Offset Current 
T A = +125°C 
TA=-55°C 

Average Input Offset Current Drift 

I nput Bias Current 
T A = +125°C 
TA =-55°C 

Large Signal Voltage Gain 
RL~2kn,TA=+125°C 1,000,000 
RL~2 kn, TA =-55u C 250,000 

Common Mode Rejection Ratio RS ~ 10 kn 100 

Power Supply Rejection Ratio RS~ 10 kn 

Output Voltage Swing 8L~ 2 kn ±10 

NOTES: . 

TYP. 

0.5 

2.0 

42 

15 
9.0 
8.0 

1.0 
0.4 
0.15 

1.5 

±14 

3,000,000 

120 

2.0 

±13.5 
±13.5 

150 

80 

2.0 

0.6 

1.2 
7.5 

35 

20 
80 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/"C. 
2. For supply voltages less than ±22 V, the absolute maximum input voltage is equal to the supply voltage. 
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MAX. UNITS 

1.0 mV 

20 nA 

100 nA 

nV/$z 
nV/.JHz 
nV/$z 
pA/~ 
pAl "Hz 
pA/$z 
Mn 

V 

V/V 

dB 

10 J,LV/V 
V 
V 

n 

105 mW 

1.5 mV 

5.0 J,Lvtc 

J,Lvtc 

20 nA 
40 nA 

150 pAtC 

100 nA 
200 nA 

V/V 
V/V 

dB 

20 J,LV/V 
V 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • J.l.A725 

725E 
ELECTRICAL CHARACTERISTICS (VS = ±15 V, TA = 25°C unless otherwise specified) 

PARAMETER TEST CONDITIONS MIN. 

Input Offset Voltage (Without external trim) RS ~ 10 kn 

I nput Offset Current 

Input Bias Current 

fo = 10 Hz 

Input Noise Voltage fo = 100 Hz 

fo= 1 kHz 

fo = 10 Hz 

I nput Noise Current fo = 100 Hz 

fo= 1 kHz 

I nput Resistance 

Input Voltage Range ±13.5 

RL ~ 2 kn,vOUT = ±10 V 1,000,000 

Large Signal Voltage Gain RL ~ 500 n, VOUT = ±0.5 V 
100,000 

Vs = ±3 V 

Common Mode Rejection Ratio RS ~ 10 kn 120 

Power Supply Rejection Ratio RS ~ 10 kn 

RL ~ 10 kn ±12.5 
Output Voltage Swing 

RL ~ 2 kn ±10 

Output Resistance 

Power Consumption 
Vs = ±3 V 

The following specifications apply for 0° C ~ T A ~ +70° C unless otherwise specified: 

Input Offset Voltage (Without external trim) RS ~ 10 kn 

Average Input Offset Voltage Drift 
RS = 50 n 

(Without external trim) 

Average Input Offset Voltage Drift 
RS = 50 n 

(With external trim) 

TA = +70°C 
I nput Offset Current 

TA = O°C 

Average Input Offset Current Drift 

TA = +70°C 
I nput Bias Current 

TA = O°C 

R L ~ 2 kn, T A = + 70° C 1,000,000 
Large Signal Voltage 

. R L ~ 2 kn, T A = 0" C 500,000 

Common Mode Rejection Ratio RS ~ 10 kn 110 

Power Supply Rejection Ratio RS ~ 10 kn 

Output Voltage Swing RL ~ 2 kn ±10 

TYP. MAX. 

0.5 

5.0 

75 

15 

9.0 

7.5 

1.2 

0.6 

0.25 

1.5 

±14 

3,000,000 

2.0 5.0 

150 

80 150 

6.0 

0.75 

2.0 

1.0 

1.2 4.0 

4.0 18 

10 90 

70 

180 

8.0 

TYPICAL PERFORMANCE CURVES FOR 725E AND 725C 

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF TEMPER

ATURE FOR VARIOUS 
SUPPL Y VOLTAGES 

1~c::r::~~~VS~=7±~~vH===~ __ ~ 
Vs = ±15V 

1~ 1==t:=t:=t~vs~=±±w;lOvvic=-~t=-:j 
vs' ±5V 

100 1---+-+---+--1---1--+---1 

80 
Rll~2kQ 

60 I 

0 10 20 30 40 50 60 70 

TEMPERATURE - °c 

100 

50 

-50 

-100 

NULLED INPUT OFFSET 
VOL TAGE AS A FUNCTION 

OF TEMPERATURE 
VS=±15V 
v OS~5~V at 25°C 

-
-~ f.-f--10--

10 ~ 30 ~ ~ 60 ro 

TEMPERATURE - °c 
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1.0 

0.8 

0.6 

0.4 

0.2 

o 

UNNULLED INPUT OFFSET. 
VOL TAGE AS A FUNCTION 

OF TEMPERATURE 

Vs = ±15V 

~ - --I---~ 

o 10 ~ 30 ~ ~ 60 ro 
TEMPERATURE - °c 

UNITS 

mV 

nA 

nA 

nVI V Hz 

nV/..J Hz 

nV/..J Hz 

pAl oJ Hz 

pAI.J Hz 

pAI.J Hz 

Mn 

V 

V/V 

V/V 

dB 

IJ,V/V 

V 

V 

n 

mW 

mW 
I 

mV 

IJ,vl"'c 

IJ,V/oC 

nA· 

nA 

pA/oC 

nA 

nA 

V/V 

V/V 

dB 

IJ,V/V 

V 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. IlA725 

725C 

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

PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage (Without external trim) RS~ 10 kn 0.5 2.5 mV 

I nput Offset Current 2.0 35 nA 

Input Bias Current 42 125 nA 

fo = 10 Hz 15 nV/..jHZ 
Input Noise Voltage fo = 100 Hz 9.0 nV/v'HZ 

fo = 1 kHz 8.0 nV/v'HZ 

fo = 10 Hz 1.0 pA/$z" 
Input Noise Current fo = 100 Hz 0.3 pAl yHz 

fo = 1 kHz 0.15 pA/..jHZ 

Input Resistance 1.5 Mn 

Input Voltage Range ±13.5 ±14 V 

Large Signal Voltage Gain RL 2. 2 kn, VOUT = ±10 V 250,000 3,000,000 V/V 

Common Mode Rejection Ratio RS~ 10 kn 94 120 dB 

Power Supply Rejection Ratio RS~ 10 kn 2.0 35 IlV/V 

Output Voltage Swing 
RL2. 10 kn ±12 ±13.5 V 

RL2. 2 kn ±10 ±13.5 V 

Output Resistance 150 n 

Power Consumption 80 150 mW 

The following specifications apply for O°C ~ T A ~ +70°C unless otherwise specified: 

Input Offset Voltage (Without external trim) RS~10kn 3.5 mV 

Average Input Offset Voltage Drift RS= 50n 2.0 IlVtC 
(Without external trim) 

Average Input Offset Voltage Drift RS= 50n 0.6 IlVrC 
(With external trim) 

TA = +70°C 1.2 35 nA 
Input Offset Current 

TA = O°C 4.0 50 nA 

Average Input Offset Current Drift 10 pArC 

Input Bias Current 
TA = +70°C 125 nA 

TA =O°C 250 nA 

RL 2. 2 kn, T A = +70
0 125,000 V/V 

Large Signal Voltage RL2.2kn,TA=0"C 125,000 V/V 

Common Mode Rejection Ratio RS~ 10 kn 115 dB 

Power Sup'ply Rejection Ratio RS~ 10kn 20 IlV/V 

Output Voltage Swing RL2. 2 kn ±10 V 

3-34 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A725 

TYPICAL PERFORMANCE CURVES FOR ALL TYPES (Unless Otherwise Specified) 

INPUT OFFSET CURRENT 
AS A FUNCTION 

OF TEMPERATURE 
725A AND 725 

1\ vs' :!:15V 

\ 
\ 
\ 
I~ 
~ 

........... 
i'-

0 
-60 -20 20 60 100 

TEMPERATURE - °c 

INPUT BIAS CURRENT 
AS A FUNeTION 

OF TEMPERATURE 
725A AND 725 

100 

\ 

~ 
80 

\.\ ~ 
r-.,."\ ~ Vs 0 ±20V 

140 

v Vs 0 ±15V-----

=> 
z 

20 

~ ~ k:: 
r---.. ~ ~ ~ 
Vs °:!:lOvY' ~ 

v 0 ±5V 
I Sl I 

o 
-60 -20 20 60 

TEMPERATURE - ·c 

COMMON MODE REJECTION 
RATIO ASA FUNCTION OF 

TEMPERATURE 

120 -
Vs 0 ±15V 

100 I--+--+-+--t--+--+---+---t--t-___l 

~ ~ 
~ 

100 140 

10 

0 

100 

80 

Z 60 

u 

« 
0; 40 
=> 
Z 

20 

o 

SUPPLY VOLTAGE 
REJECTION RATIO 

AS A FUNCTION 
OF TEMPERATURE 

1 
Vs o± 15V 

I 

! 

I 

i 

l -I-K 

r-
I 

INPUT OFFSET CURRENT 
AS A FUNCTION 

OF TEMPERATURE 
725C AND 725E 

Vs' ±15V 

-- -........ ----
0 10 20 30 40 50 60 70 

TEMPERATURE _·c 

INPUT BIAS CURRENT 
AS A FUNCTION 

OF TEMPERATURE 
725C AND 725E 

t:-- Vs
o t20V 

r-.:::: ~ ~"- Vs 0 ±15V 

r--r-- I---.!. 
Vs 0 ±~OV 7 t--- -=:: 

Vs 0 t5V 

010203040506070 

TEMPERATURE - °c 

411 
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32 

28 

24 

20 

16 

12 

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 

TEMPERATURE 
Vs.· ±2OV 

I 

Vs .115V 

I 

Vs .Lov 

I 
Vs o:!:5V 

I 
RL~2kQ 

1 o 
-60 -20 20 60 100 140 

o 
-60 -20 20 60 100 140 

TEMPERATURE - ·C 

COMMON MODE REJECTION 
RATIO AS A FUNCTION 
OF SUPPL Y VOLTAGE 

120 ~=l:==F=--+-+-"""'''''''''''''=j 

lOOI---+----+-----t---+--~--___l 

801---+----+-----t---+--~--___l 

SUPPLY VOLTAGE - tV 

1.0 

0.1 

0.01 
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TEMPERATURE _·C 

D.C. CLOSED LOOP 
VOLTAGE GAIN ERROR 

AS A FUNCTION OF 
SOURCE RESISTANCE 

TA = 25·C I 
AVCL -10000 

AVCL-lOOO 

I 

l 
AVCL - 100 

I 

I 10 100 lk 10k lOOk 1M 

SOURCE RESISTA~CE - Q 
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TEMPERATURE _·C 

COMMON MODE INPUT 
VOL TAGE RANGE AS A 

FUNCTION OF 
SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A725 

TYPICAL PERFORMANCE CURVES FOR All TYPES (Unless Otherwise Specified) 
CHANGt:JNJNPU"'O~fSET 

INPUT OFFSET VOLTAGE 
DRIFT ASA 

FUNCTION OF TIME 

VS' ±15V ,I, 
VosS20~Vatt·0 
TA" 40°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A725 

TYPICAL PERFORMANCE CURVES FOR ALL TYPES 
OPEN LOOP VOLTAGE 

GAIN AS A FUNCTION OF 
FREQUENCY USING 
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COMPENSATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A725 

TYPICAL APPLICATIONS 

PRECISION AMPLIFIER - AVCL = 1000 

CHARACTERISTICS: 
AV = 1000= 60dB 
DC Gain Error = 0.05% 
Bandwidth = 1 kHz for -0.05% error 
Diff. I nput Res. = 1 MU 
Typical amplifying capability 

elN = 10J.,LV on VCMI = 1.0V 
Caution: Minimize Stray Capacitance 

ACTIVE FILTER - BANDPASS WITH 60 dB GAIN 

100 

80 

<XI 
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60 

;:§ ·OUT 

~ 40 
~ 

20 

ACTIVE FILTER 
FREQUENCY RESPONSE 

I I! 

~ )e+cy/e
X

) ( R3 ) AV • Av , DC -2 -. . 1 

, R3+ RS+ j211fDC
3

-

I_fl=~ 
! 0 2nRxCxVCy /Cx 

Rx ~ Ry !I\ I 
Q=1I2V9t;, 

/1\ 
,.;I i 

II DC GAIN Rx+Ry + R4 
Av DC=I+-R--I 
I' I ~ 

TA = 25°C 

NORMALIZED FREQUENCY 

OPEN LOOP VOLTAGE GAIN TEST CIRCUIT 
lOOk!! 

R2 
100!! 10 k!! 

el 

50n 

eO 

loon 

BANDPASS 
OSCI LLOSCOPE 

o 
V H 

PIN PHOTODIODE AMPLIFIER 

OCGAINS= 10,000; 1,000; l00;ANO 10 
BANDWIDTH = DETERMINED BY VALUE OF C, 

OUTPUT TO 
RECORDER 

NOTE: * Indicates ± 1% Metal film resistors recommended 
for temperature stability. 

R1 

R7 

R3 

R1 

Gain 

±100 V COMMON MODE RANGE 
INSTRUMENTATION AMPLIFIER 

R3 
R4 for best eM R R 

R4 

R6 = 10R3 

R7 

R6 
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AVO 

THERMOCOUPLE AMPLIFIER 

C,500pF 

R6 

R42DDn 

C, 
lOOpF 

I
C31OO0F 

510H DC GAIN' 1000 
BANDWIDTH", DC TO 540 Hz 

-=- eQUIVALENT INPUT 
NOISE'" 024pVrms 

NOTE: * Indicates ±1% metal film resistors recommended 
for temperature stability. 

INSTRUMENTATION AMPLIFIER WITH 
HIGH COMMON MODE REJECTION 

RS 
R7 for best CMR 

R1 = R4 

R2= R5 

R6 2R1 
Gain=- (1+ --) 

R2 R3 

R, 
l00kn 



uA727 
TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The IJA727 is a monolithic, fixed gain, Differential-Input Differential
Output Amplifier, 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 gauge transducers, and A to D conververs. 

• VERY LOW OFFSET DRIFTS 
• HIGH INPUT IMPEDANCE ... 300 Mn 
• WIDE COMMON MODE RANGE ... CMRR = 100 dB 

ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 
Military (727) 
Commercial (727C) 

Storage Temperature Range 
Lead Temperature (Soldering, 60 second time limit) 
Internal Power Dissipation 
Supply Voltage (Amplifier and Heater) 
Differential Input Voltage 
Common Mode Input Voltage 

EQUIVALENT CIRCUIT 

FREO.COMP.#I 
10 

3 
INPUT #1 

_55° C to +125° C 
-20°C to +85°C 

_65° C to +150° C 
300°C 

500mW 
±18 V 
±10V 
±15 V 

CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5U 

FREQ.COMP.#1 

INPUT #2 ~_--+----,II'" OUTPUT #2 

INPUT #1 

y-

ORDER INFORMATION 

TYPE 
727 
727C 

~-__ --o¥~ 
7 

R5 100 

PART NO. 
727HM 
721HC 

,
L-----------~--~--~~----------~--------~~-------+--~~--~---+--o5 

* Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA727 

727 
ELECTRICAL CHARACTERISTICS (-55°C";; T A";; +125°C, VH+ = V A+ = +15 V, V_ = -15 V, RADJ = 330 kn, unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS";; 50n 2.0 10 mV 

Input Offset Current 2.5 15 nA 

Input Bias Current 12 40 nA 

RS";; 50n, +25°C";; T A";; +125°C 0.6 1.5 /J-VrC 
Input Offset Voltage Drift 

RS";; 50n, -55°C";; T A";; +25°C 0.6 1.5 /J-VrC 

+25°C";; T A";; +125°C 2.0 pArC 
Input Offset Current Drift 

-55°C";; TA ..;; +25°C 2.0 pArC 

Input Bias Current Drift -55°C";; T~ ..;; +125°C 15 pArC 

Differential I nput Resistance 300 Mn 

Common Mode I nput Resistance 1000 Mn 

Input Voltage Range ±12 ±13 V 

Supply Voltage Rejection Ratio RS";; 100 kn 80 /J-V/v 

Common Mode Rejection Ratio RS";; 100 kn 80 100 dB 

Output Resistance 1.0 4.0 kn 

Output Common Mode Voltage -6.0 -5.0 -4.0 V 

Differential Output Voltage Swing ±5.0 ±7.0 ±10 V 

Output Sink Current 10 30 80 /J-A 

Differential Load Rejection 5.0 10 /J-V//J-A 

Differential Voltage Gain 60 100 250 

Low Frequency Noise BW = 10 Hz to 500 Hz, RS";; 50n 3.0 /J-V rms 
Long Term Drift RS";; 50n 5.0 /J-V/week 

Amplifier Supply Current TA = +25°C 1.0 2.0 rnA 

Heater Supply Current TA = +25°C 10 15 rnA 

727C 
ELECTRICAL CHARACTERISTICS (-20°C";; T A";; +85°C, VH+ = V A+ = +15 V, V_ = -15 V, RADJ = 1Mn, unless otherwise specified) 

PARAMETER CONDITONS MIN. TYP. MAX. UNITS 

I nput Offset Voltage RS";; 50n 2.0 10 mV 

Input Offset Current 2.5 25 nA 

Input Bias Current 12 75 nA 

Input Offset Voltage Drift RS";; 50n 0.6 3.0 /J-VrC 

I nput Offset Current Dr.ift 2.0 pArC 

Input Bias Current Drift 15 pArC 

Differential I nput Resistance 300 Mn 

Common Mode I nput Resistance 1000 Mn 

Input Voltage Range ±12 ±13 V 

Supp,ly Voltage Rejection Ratio RS";; 100 kn 80 /J-V/V 

Common Mode Rejection Ratio RS";; 100 kn 70 100 dB 

Output Resistance 1.0 4.0 kn 

Output Common Mode Voltage -7.0 -5.0 -4.0 V 

Differential Output Voltage Swing ±3.0 ±7.0 ±10 V 

Output Sink Current 10 30 80 /J-A 

Differential Load Rejection 5.0 15 /J-V//J-A 

Differential Voltage Gain 50 100 250 

Low Frequency Noise BW = 10 Hz to 500 Hz, RS";; 50n 3.0 /J-Vrms 
Long Term Drift RS";; 50n 5.0 /J-V/week 

Amplifier Supply Current TA = +25°C 1.0 2.0 rnA 

Heater Supply Current TA = +25°C 10 15 mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p,A727 

TYPICAL PERFORMANCE CURVES FOR 727 AND 727C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • pA727 

FREQUENCY COMPENSATION CIRCUIT 

C1 

TYPICAL X1000 CIRCUIT 

+15V 

50kf! 

+15V 

50n 

500 VOUT 

-15V -15V 

50kf! 
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IJA730 
DIFFERENTIAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The J.lA730 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 configura
tions 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. 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Differential Input Voltage 
Common Mode Input Voltage 
Internal Power Dissipation (Note 1) 
Operating Temperature Range 

Military (730) 
Commercial (730C) 

Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 

NOTE: 

15 V 
±5V 

2.5 to 5.5 V 
500mW 

-55°C to +125°C 
OoC to +700 C 

_65° C to +1500 C 
+300

0
C 

1. Rating applies for am~ient temperature to +70
o

C; derate linearly at 6.3 mW/C for ambient 

temperatures above +70 C. 

EQUIVALENT CIRCUIT ( 

10kn • 5.6kn 

HIGH Z HIGHZ 

°3 ~ 
OUTPUT OUTPUT 

"",1 2 -"" 

10kn 

LOWZ 
OUTPUT 1 0-- ° ......... 

1" 

INPUT INPUT 

l~ 1 2-

°5 
......... ,,-

2kn 

2.1kn 1.3kn 

( 

GND 

3-43 

CONNECTION DIAGRAM 
8-Lead Metal Can 

(TOP VIEW) 
PACKAGE OUTLINE 58 

LOWZ 
OUTPUT 2 

GND 

NOTE: Pin 4 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 
730 730HM 
730C 730HC 

*Planar is a patented Fairchild process. 

::... °4 

~ 

2kn 

LOWZ 
OUTPUT 2 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA730 

7-ae 

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

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS";; 5051 1.0 2.5 mV 

I nput Offset Current 0.5 1.5 JJ.A 

Input Bias Current 3.5 7.5 JJ.A 

Input Resistance 5.0 20 kn 

Differential Voltage Gain RL;;" 100 kn 100 145 160 

Differential Distortion RL;;" 100 kn 80 300 mVp-p 

Bandwidth 1.0 1.5 MHz 

Single-Ended Output Resistance 70 500 51 

Output Voltage Swing RL;;" 100 kn 5.0 8.0 Vp-p 

Supply Current RL;;" 100 kn 9.5 13 mA 

Power Consumption RL;;" 100 kn 114 156 mW 
.. The following specifications apply for -55°C";; T A ..;; 125°C: 

Input Offset Voltage RS ..;; 50ri 3.5 mV 

Input Offset Current 
T A = +125-u-C 0.2 1.5 JJ.A 

TA = -55°C 1.0 3.0 JJ.A 

Input Bias Current T A = -55-u-C 6.5 15 JJ.A 

Input Resistance 0.9 kn 

Input Voltage Range 3~5 5.2 V 

RS";; 5051 

Common Mode Rejection Ratio f..;; 1.0 kHz, 70 85 dB 
+3.5V ..;; V CM ..;; +5.2V 

Differential Voltage Gain RL;;" 100 kn 90 175 

Common Mode Output Voltage 5.5 7.0 7.75 V 

Output Resistance 600 51 

Output Voltage Swing 4.5 6.8 Vp-p 

TA = -55°C 10 15 mA 
Supply Current 

T A = 125°C 8.0 11 mA 

TA = -55°C 120 180 mW 
Power Consumption 

T A = 125°C 96 121 mW 

TYPICAL PERFORMANCE CURVES FOR 730 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA730 

730e 

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

PARAMETER CONDITIONS MIN. 

Input Offset Voltage RS ~ 50n 

Input Offset Current 

Input Bias Current 

Input Resistance 2.5 

Differential Voltage Gain RL;;;' 100 kn 100 

Differential Distortion RL;;;' 100 kn 

Bandwidth 1.0 

Single-Ended Output Resistance 

Output Voltage Swing RL;;;' 100 kn 5.0 

Supply Current RL;;;' 100 kn 

Power Consumption RL;;;' 100 kn 

The following specifications apply for O°C ~ T A ~ +70°C 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 

Differential Voltage Gain 

Common Mode Output Voltage 

Output Resistance 

Output Voltage Swing 

Supply Current 

Power Consumption 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 
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RS ~ 50n 

TA = +70oC 

TA =OoC 

TA =OoC 

1.8 

+3.5 

RS ~ 50n 

f ~ 1.0 kHz, 60 

+3.5V ~ V CM ~ +5.2V 

RL;;;' 100 kn 80 
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TA = +70°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA730 

TYPICAL PERFORMAI~tCECURVESFOR 73_0 
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TV~CALPERFORMANCECURVESFOR730C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA730 

TYPICAL PERFORMANCE CURVES FOR 730 AND 730C 
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IJA740 
FET INPUT OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The ~A740 is a high performance monolithic FET-Input Operational 
Amplifier constructed using the Fairchild Planar* epitaxial process. It is intended for a wide range of 
analog applications where very high input impedance is required and features very low input offset 
current and very low input bias current. High slew rate, high common mode voltage range and 
absence of "latch up" make the ~A740 ideal for use as a voltage follower. The high gain and wide 
range of operating voltages provide superior performance in active filters, integrators, summing 
amplifiers, sample and holds, transducer amplifiers, and other general feedback applications. The 
J,LA740 is short circuit protected and has the same pin configuration as the popular ~A741 operational 
amplifier. No external components for frequency compensation are required as the internal 6 dB/ 
octave roll-off insures stability in closed loop applications. 

• HIGH INPUT IMPEDANCE .•• 1,000,000 Mn 
• NO FREQUENCY COMPENSATION REQUIRED 
• SHORT-CIRCUIT PROTECTION 
• OFFSET VOLTAGE NULL CAPABILITY 
• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltage between Offset Null and V+ 
Storage Temperature Range 
Operating Temperature Range 

Military (740) 
Commercial (740C) 

Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration (Note 3) 

Notes on following pages. 
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±22V 
SOOmW 

±30V 
±1SV 

±o.SV 
-6SoC to +1S00C 

-SSoC to +12SoC 
OOC to +700C 

300°C 
Indefinite 

CONNECTION DIAGRAM 

8-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE S8 

NC 

INVERTING 
INPUT ... .r------. 

V-

OUTPUT 

NOTE: Pin 4 Connected to Case. 

ORDER INFORMATION 
TYPE PART NO. 
740 740 HM 
740C 740 HC 

OUTPUT 

*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p.A740 

740 

ELECTRICAL CHARACTERISTICS (VS = ±15V, TC = 250 C unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS::;;;;;100kn 10 20 mV 

Input Offset Current [Note 4] 40 150 pA 

I nput Current (either input) [Note 4] 100 200 pA 

I nput Resistance 1,000,000 Mn 

Large Signal Voltage Gain RL ~2kn, VOUT = ±10V 50,000 1,000,000 

Output Resistance 75 n 

Output Short-Circuit Current 20 rnA 

Common Mode Rejection Ratio 64 80 dB 

Supply Voltage Rejection Ratio 70 300 J,LV/V 

Supply Current 4.2 5.2 rnA 

Power Consumption 126 156 mW 

Slew Rate 6.0 V/J,Ls 

Unity Gain Bandwidth 3.0 MHz 

Transient Response Risetime 
CL ::;;;;;100pF, RL = 2kn, VIN = 100mV 

110 ns 
(Unity Gain) Overshoot 10 20 % 

The following specifications apply for TC = -55°C to +8SOC: 

Input Voltage Range ±10 ±12 V 

Large Signal Voltage Gain 25,000 

Output Voltage Swing RL~10kn ±12 ±14 V 

RL~2kn ±10 ±13 V 

Input Offset Voltage RS::;;;;; 100kn 15 30 mV 

I nput Offset Current 
TA =-55OC 30 pA 

TA =+85OC 185 pA 

I nput Current (either input) 
TA =- 55°C 200 pA 

TA = +85OC 2.5 4.0 nA 

VOL TAGE OFFSET TRANSI ENT RESPONSE 
NULL CIRCUIT TEST CIRCUIT 

Your rv+ 
~ 

K 2~6 ~CL RL 

2 5 ~ 

'/ 6 

V 1'" 
~ 

3 + -

~ 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p,A740 

740C 

ELECTRICAL CHARACTERISTICS (VS = ±15V, TC = 250 C unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ~100kn 30 110 mV 

Input Offset Current (Note 4) 60 300 pA 

Input Current (either input) [Note 4] 0.1 2.0 nA 

Input Resistance 1,000,000 Mn 

Large Signal Voltage Gain RL~2kn, VOUT =±1OV 20,000 1,000,000 

Output Resistance 75 n 

Output Short-Circuit Current 20 rnA 

Supply Current 4.2 8.0 rnA 

Power Consumption 126 240 mW 

Slew Rate 6.0 V/ILS 

Unity Gain Bandwidth 1.0 MHz 

Transient Response Risetime 
CL ~100pF, RL = 2kn, VIN = 100mV 

300 ns 
(Un~ity Gain) Overshoot 10 % 

The following specifications apply for OOC ~T A ~+70oC: 

I nput Voltage Range ±10 ±12 V 

Common Mode Rejection Ratio 55 80 dB • Supply Voltage Rejection Ratio 70 500 ,."V/V 

Large Signal Voltage Gain 500,000 

RL~10kn ±12 ±14 V 
Output Voltage Swing 

RL~2kn ±10 ±13 V 

Input Offset Voltage 30 mV 

Input Offset Current 60 pA 

I nput Current (either input) 1.1 10 nA 

NOTES: 

1. Rating applies for ambient temperature to +700 C; derate linearly at 6.3mW/oC for ambient temperatures above +700 C. 
2. For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage. 
3. Short circuit may be to ground or either supply. Rating applies to +1250 C case temperature or +750 C ambient temperature. 
4. Typically doubles for every 10°C increase in ambient temperature. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p,A740 

TYPICAL PERFORMANCE CURVES FOR 740 AND 740C 

INPUT BIAS CURRENT AS A 
FUNCTION OF AMBIENT 

TEMPERATURE 

Vs = ~15V 
I-TA = 25°C 
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OUTPUT VOLTAGE SWING AS A 
FUNCTION OF FREQUENCY 
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VOLTAGE FOLLOWER LARGE 
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I 1\ 
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/ 
v 1\ 
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OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF FREQUENCY 
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INPUT NOISE VOLTAGE ASA 
FUNCTION OF FREQUENCY 
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IJA741 
FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The JLA741 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 
JLA741 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. 

• 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 (741) 
Commercial (741 C) 

Internal 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 (741) 
Commercial (741C) 

Lead Temperature (Soldering) 
Metal Can, DIP, and Flatpak (60 seconds) 
Mini DIP (10 seconds) 

Output Short Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT 

±22 V 
±18 V 

500mW 
670mW 
310 mW 
570 mW 

±30 V 
±15 V 

-65°C to +150°C 
_55° C to +125° C 

-55°C to +125°C 
O°C to +70°C 

300°C 
260°C 

Indefinite 

r-~--------~----~------------~----------------~-ov+ 

OUTPUT 

Notes on follol/Ving pages. 
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CONNECTION DIAGRAMS 

a-LEAD METAL CAN 
(lOP VIEW) 

PACKAGE OUTLINE 58 

Note: Pin 4 connected to case 

ORDER INFORMAT~ON 
TYPE PART NO. 

741 741HM 
741C 741HC 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

OFFSET NULL 3 

NON· INVERT 5 
INPUT 

y- 6 

OUTPUT 

OFFSET 
NULL 

ORDER INFORMATION 
TYPE PART NO. 
741 741DM 
741C 741DC 

10-LEAD FLATPAK 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

INVERTING INPUT 
NQN·INVERTING 

INPUT 

y- OffSET 

ORDER INFORMATION 
TYPE PART NO. 
741 741FM 

a-LEAD MINIDIP 
(TOP VIEW) 

PACKAGE OUTLINE 9T 

OfFSETNUllE)8 NC 
INVERT INPUT .... 7 V+ 

2 6 
NON· INVERT + OUTPUT 

INPUT 3 -

v- 4 5 ~~Fl~ET 

ORDER INFORMATION 
TYPE PART NO. 
741C 741TC 

*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • ~A741 

741 

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

PARAMETERS (see definitions) CONDITIONS MIN. 

I nput Offset Voltage RS ..;;; 10 kn 

I nput Offset Current 

Input Bias Current 

Input Resistance 0.3 

I nput Capacitance 

Offset Voltage Adjustment Range 

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

,Output Resistance 

Output Short Circuit Current 

Supply Current 

Power Consumption 

Transient Response 
Risetime 

(Unity Gain) 
Overshoot 

VIN = 20 mY, RL = 2 kn,cL";;; 100 pF 

Slew Rate RL;;;' 2 kn 

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

Input Offset Voltage RS";;; 10 kn 

I nput Offset Current 
TA = +125°C 

TA = _55°C 

TA = +125°C 
I nputBias Current 

TA = -55°C 

I nput Voltage Range ±12 

Common Mode Rejection Ratio RS";;; 10 kn 70 

Supply Voltage Rejection Ratio RS";;; 10 kn 

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

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

RL;;;' 2 kn ±10 

Supply Current 
TA = +125°C 

TA = -55°C 

Power Consumption 
T A = +125°C 

TA = -55°C 

TYPICAL PERFORMANCE CURVES FOR 741 

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

115 
T~ • 25~C 

110 

105 

100 

// 
95 

90 

85 

/~ 
,,/ 

// 

12 

SUPPLY VOLTAGE-tV 

,,/ 
......... 

......-

16 zo 

«l 

36 

> 32 

~ 28 
~ 
~ 24 
~ 
§ 20 

~ 16 

~ 12 

~ 8 

o 

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

-55"1: <T A'; +125"1: 

RL~2kll / 
/ 

/V 

/ 
/ 

/ 
// 

V 

5 10 15 

SUPPLY VOLTAGE -!. V 
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20 

, TYP. MAX. UNITS 

1.0 5.0 mV 

20 200 nA 

80 500 nA 

2.0 Mn 

1.4 pF 

±15 mV 

200,000 

75 n 

25 mA 

1.7 2.8 mA 

50 85 mW 

0.3 /.Ls 

5.0 % 

0.5 V//.LS 

1.0 6.0 mV 

7.0 200 nA 

85 500 nA 

0.03 0.5 /.LA 

0.3 1.5 /.LA 

±13 V 

90 dB 

30 150 /.LV/V 

±14 V 

±13 V 

1.5 2.5 mA 

2.0 3.3 mA 

45 75 mW 

60 100 mW 

INPUT COMMON MODE 
VOLTAGE RANGE AS A 

FUNCTION OF SUPPLY VOLTAGE 
16 

14 

-55'C<TA~ +125'C ...,.--
/ 

/ 
/ 

/V 

/ 
/ 

o 
5 10 15 20 

SUPPLY VOLTAGE - 10 V 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • J.lA741 

741C 

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

PARAMETERS (see definitions) CONDITIONS MIN. 

Input Offset Voltage RS:S;; 10 kn 

I nput Offset Current 

Input Bias Current 

Input Resistance 0.3 

I nput Capacitance 

Offset Voltage Adjustment Range 

I nput Voltage Range ±12 

Common Mode Rejection Ratio RS:S;; 10 kn 70 

Supply Voltage Rejection Ratio RS:S;; 10 kn 

Large Signal Voltage Gain RL;;;' 2 kn, VOUT = ±10 V 20,000 

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

RL;;;' 2 kn ±10 

Output Resistance 

Output Short Circuit Current 

Supply Current 

Power Consumption 

Transient Response 
Risetime 

(Unity Gain) V IN = 20 mV, R L = 2 kn, C L :s;; 100 pF 
Overshoot 

Slew Rate RL;;;' 2 kn 

The following specifications apply for O°C :s;; T A :s;; +70°C: 

Input Offset Voltage 

I nput Offset Current 

Input Bias Current 

Large Signal Voltage Gain R L ;;;. 2 kn, VOUT = ± 1 0 V 15,000 

Output Voltage Swing RL;;;' 2 kn ±10 

TYPICAL PERFORMANCE CURVES FOR 741C 

105 

100 

95 

90 

85 

80 

75 

70 

NOTES: 

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

TA • we 

........ V ~ 

/' 
V 

/ 
V 

02468101214161820 

SUPPLY VOLTAGE -±v 

40 

36 

o 

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

ooe<TA$-f{Ooe 

RL~2k" 
/ 

/ 
// 

V 
/ 

./ 
/' 

V 

5 10 15 

SUPPLY VOLTAGE -!. V 

20 

TYP. MAX. UNITS 

2.0 6.0 mV 

20 200 nA 

80 500 nA 

2.0 Mn 

1.4 pF 

±15 mV 

±13 V 

90 dB 

30 150 J.l,V/V 

200,000 

±14 V 

±13 V 

75 n 

25 mA 

1.7 2.8 mA 

50 85 mW 

0.3 J.l,s 

5.0 % 

0.5 V/J.I,s 

7.5 mV 

300 nA 

800 nA 

±13 V 

INPUT COMMON MODE 
VOLTAGE RANGE AS A 

FUNCTION OF SUPPLY VOLTAGE 
-16 

oOe <T A <+70oe 

--/ 
14 

/ 
/ 

/V 

/ 
/ 

o 
5 10 15 20 

SUPPLY VOLTAGE - tV 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/oC for the Metal Can, 8.3 mW/oC for 
the DIP, 5.6 mW/0C for the Mini DIP and 7.1 mW/oC for the Flatpak. 

2. For supply voltages less than ±15 V, the absolute maximum input volta~e 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 LINEAR INTEGRATED CIRCUITS • MA741 
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OUTPUT SHORT-CIRCUIT CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • JLA741 

TYPICAL PERFORMANCE CURVES FOR 741 AND 741C (Cant'd) 
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OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF 

FREQUENCY 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • ~A741 
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TYPICAL APPLICATIONS 
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1 
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~ 
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1 kn 
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:~. 0 
OUTPUT 
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ROUT < < 1 n 

B.W. = 1 MHz 

INVERTING AMPLIFIER 
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. NON·INVERTING AMPLIFIER 

~ C 0 :A741~ 
OUTPUT 

INPUT R1R2 

Rl+R2 

GAIN R1 R2 B.W. RIN 

10 1 kn 9 kn 100 kHz 400 Mn 
100 100 n 9.9 kn 10 kHz 280 Mn 

1000 100 n 99.9 kn 1 kHz 80 Mn 

CLIPPING AMPLIFIER 

OUTPUT 

EOUT R2 
--=-if 1 EOUT I.;;; Vz + 0.7 V 

EIN R1 

where V Z = Zener breakdown voltage 



INPUT 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • JLA741 

TYPICAL APPLICATIONS (Cont'd) 

SIMPLE INTEGRATOR SIMPLE DIFFERENTIATOR 

Cl 0.1 ~F lID ~VV li± "A± ~ 
f= 1 kHz INPUT f = 1 kHz 

Rl 10 kfl 

OUTPUT 

R3 9.1 kfl 

LOW DRIFT LOW NOISE AMPLIFIER 

+15V 

OUTPUT 

Voltage Gain = 103 

Input Offset Vol'tage Drift = 0.6 p,V/oC 
I nput Offset Current Drift = 2.0 pAlo C 

~Cl0.l~F 
2 

OUTPUT 

R3 10kfl 

HIGH SLEW RATE POWER AMPLIFIER 

5.1 kfl 

INPUT 

+15V 

RL 
15fl 

OUTPUT 1 
-15V 

NOTCH FILTER USING THE p,A741 AS A GYRATOR 

OUTPUT Trim R3 such that 

RI R3 
R; = 2 R4 
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NOTCH FREQUENCY AS A 
FUNCTION OF C1 
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• 



IJA741A • IJA741E 
FREQUENCY COMPENSATED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The ~A741A and E are high performance monolithic Operation·al 
Amplifiers constructed using the Fairchild Planar* epitaxi~1 process. They a~e intended for a wide 
range of analog applications. High common mode voltage range and absence of "latch-up" tendencies 
make the ~A741 A and E ideal for use as voltage followers. The high gain and wide range of 
operating voltage provides superior performance in integrator, summing amplifier, and general feed
back applications. Electrical characteristics are identical to MI L-M-38510/1 0101. 

• NO FREQUENCY COMPENSATION REQUIRED 
• SHORT-CIRCUIT PROTECTION 
• OFFSET VOLTAGE NULL CAPABILITY 
• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
• LOWPOWER CONSUMPTION 
• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Internal Power Dissipation (Note 1) 

Metal Can 
DIP 
Flatpak 

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

Military (741 A) 
Commercial (741 E) 

Lead Temperature (Soldering, 60 seconds) 
Output Short Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT 

INV. INPUT 

±22V 

500mW 
670mW 
570mW 

±30V 
±15V 

-65°C to +150°C 

_55° C to +125° C 
O°C to +70°C 

300°C 
Indefinite 

~----+---"----"-----"'-"""'--------"""'-O+Vcc 

NON-INV. 
INPUT 

OFFSET 
NULL 

OUTPUT 

Rl R3 R2 
lkfl 50kfl lkfl 

~-~-4--+--~---~-~--~~~-~--~-4--~~-Vcc 

Notes on following pages. 

OFFSET 
NULL 
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CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 58 

N C 

ORDER INFORMATION 

TYPE 
741A 
741EC 

PART NO. 
741AHM 
741EHC 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

OFFSET NUll 3 

NON INVERT 5 
INPUT 

y- 6 

NC 

OUTPUT 

OFFSET 
NULL 

-.... __ ---1, 

ORDER INFORMATION 

TYPE PART NO. 
741A 741ADM 
741EC 741EDC 

10-LEAD FLATPAK 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

INVERTING INPUT 
NON INVERTING 

INPUT 

ORDER INFORMATION 

TYPE 
741A 

PART NO. 
741AFM 

·Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. ~A741A. ~A741E 

741A 

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

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS'" 50n 0.8 3.0 mV 

Average Input Offset Voltage Drift 15 j.tV/oC 

Input Offset Current 3.0 30 nA 

Average Input Offset Current Drift 0.5 nA/oC 

Input Bias Current 30 80 nA 

Power Supply Rejection Ratio Vs = +10, -20; Vs = +20, -10V, RS = 50n 15 50 j.tV/V 

Output Short Circuit Current 10 25 35 mA 

Power Dissipation Vs = ±20V 80 150 mW 

I nput Impedance Vs = ±20V 1.0 6.0 Mn. 

Large Signal Voltage Gain Vs = ±20V, RL = 2kn, VOUT = ±15V 50 V/mV 

Transient Response I Rise Time 0.25 0.8 j.tS 

(Unity Gain) I Overshoot 6.0 20 % 

Bandwidth (Note 4) .437 1.5 MHz 

Slew Rate (Unity Gain) VIN = ±10V 0.3 0.7 V/j.ts 

The following specifications apply for -55°C'" T A'" +125°C 

Input Offset Voltage 4.0 mV 

Input Offset Current 70 nA 

Input Bias Current 210 nA • Common Mode Rejection Ratio Vs = ±20V, VIN = ±15V, RS = 50n 80 95 dB 

Adjustment For Input Offset Voltage Vs = ±20V 10 mV 

Output Short Circuit Current 10 40 mA 

I-55°C 165 mW 
Power Dissipation Vs = ±20V I 

135 mW +125°C 

I nput Impedance Vs = ±20V 0.5 Mn 

I RL = 10kn ±16 V 
Output Voltage Swing Vs = ±20V, I 

±15 V RL = 2kn. 

Vs = ±20V, RL = 2kn., VOUT = ±15V 32 V/mV 
Large Signal Voltage Gain 

Vs = ±5V, RL = 2kn., VOUT = ±2 V 10 V/mV 

NOTES 
1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3mW/oC for the Metal Can, 8.3mWfOC for 

the DIP and 7.1 mW/o C for the Flatpak. 
2. For supply voltages less than ±15V. 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° Cambient temperature. 

4. Calculated value from: BW(MHz) = . 0.35 
Rise Time (j.ts) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. ~A741A. ~A741E 

741E 

ELECTRICAL CHARACTERISTICS.(VS = ±15V, TA = 25°C unless otherwise specified) 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS =E;;; 50n 0.8 3.0 mV 

Average Input Offset Voltage Drift 15 ILV/oC 

Input Offset Current 3.0 30 nA 

Average Input Offset Current Drift 0.5 nA/oC 

Input Bias Current 30 80 nA 

Power Supply Rejection Ratio Vs = +10, -20; Vs = +20, -10V, RS = 50n 15 50 ILV/V 

Output Short Circuit Current 10 25 35 mA 

Power Dissipation Vs = ±20V 80 150 mW 

Input Impedance Vs = ±20V 1.0 6.0 Mn 

Large Signal Voltage Gain Vs = ±20V, RL = 2kn, VOUT = ±15V 50 V/mV 

Transient Response I Rise Time 0.25 0.8 ILS 

(Unity Gain) I Overshoot 6.0 20 % 

Bandwidth (Note 4) .437 1.5 MHz 

Slew Rate (Unity Gain) VIN = ±10V 0.3 0.7 V/lLs 

The following specifications apply for 0° C =E;;; T A =E;;; 70° C 

Input Offset Voltage 4.0 mV 

Input Offset Current 70 nA 

Input Bias Current 210 nA 

Common Mode Rejection Ratio Vs = ±20V, VIN = ±15V, RS = 50n 80 95 dB 

Adjustment For Input Offset Voltage Vs = ±20V 10 mV 

Output Short Circuit Current 10 40 mA 

Power Dissipation Vs = ±20V 150 mW 

Input Impedance Vs = ±20V 0.5 Mn 

_ + I RL = 10kn ±16 V 
Output Voltage Swing Vs - -20V, I 

±15 V RL = 2kn 

Vs = ±20V, RL = 2kn, VOUT = ±15V 32 V/mV 
Large Signal Voltage Gain 

Vs = ±5V, RL = 2kn, VOUT = ±2 V 10 V/mV 

VOLTAGE OFFSET TRANSI ENT RESPONSE 
NULL CIRCUIT TEST CIRCUIT 

~~ ~b' I'A741 A 6 

1 
VOUT 

0--2- + 5 

1 10kf! 
Vin =~ CL RL 

V- ~ -=-
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FAIRCHILD .LINEAR INTEGRATED CIRCUITS. ~A741A. ~A741 E 

TYPICAL PERFORMANCE CURVES FOR 741AAND 741E 
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10k lOOk 

OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF 

FREQUENCY 
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FAIRC'HILD LINEAR INTEGRATED CIRCUITS. MA741 A • MA741E 

TYPICAL PERFORMANCE CURVES FOR 741A 
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pA747 
DUAL FREQUENCY COMPENSATED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The IlA747 is a pair of high performance monolithic Operational 
Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide 
range of analog applications where board space or weight are important. High common mode voltage 
range and absence of "latch-up" make the IlA747 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. The IlA747 is short-circuit protected and requires no external 
components for frequency compensation. The internal 6 dB/octave roll-off insures stability in closed 
loop applications. For single amplifier performance, see IlA741 data sheet. 

• 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 (747) 
Commercial (747C) 

Internal Power Dissipation (Note 1) 
Metal Can 
DIP 

Differential Input Voltage 
Input Voltage (Note 2) 
Voltage between Offset N411 and V_ 
Storage Temperature Range 
Operating Temperature Range 

Military (747) 
Commercial (747C) 

Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT (Each Side) 

±22 V 
±18 V 

500mW 
670mW 

±30V 
±15 V 

±O.5 V 
-65°C to +150°C 

-55° C to +125°C 
O°C to 70°C 

300°C 
Indefinite 

~~------~~--~~----------~--------------~--ov+ 

Rg 
25Q 

OUTPUT 

RIO 
50Q 

OFFSET 

NULL Q20 
RI R3 R2 R4 Rl2 Rll 

lk!l 50k(1 lk!l 5k(1 50kQ 50Q 
v-

Notes on following pages. 
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CONNECTION DIAGRAMS 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 7A 

INV OFFSET 
INPUT A NULL A 

NON·INV 
INPUT A V+ A 

OFFSET OUTPUT A 
NULL A 

V-
NO 
CONNECT 

OFFSET OUTPUT B 
NULL B 

NON·INV V+ B 
INPUT B 

INV OFFSET 
INPUT B NULL B 

ORDER INFORMATION 
TYPE PART NO. 
747 747DM 
747C 747 DC 

10-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 5F 

INVERTING 
INPUT A 

NC 

INVERTING 
INPUT B 

ORDER INFORMATION 
TYPE PART NO. 
747 747HM 
747C 747HC 

·Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA747 

ELECTRICAL CHARACTERISTICS FOR 747 - Each Amplifier (VS = ±15 V, TA = 25°C unless otherwise specified) 
~ ~ 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ..;;10 kn 1.0 5.0 

Input Offset Current 20 200 

I nput Bias Current 80 500 

I nput Resistance 0.3 2.0 

I nput Capacitance 1.4 

Offset Voltage Adjustment Range ±15 

Large Signal Voltage Gain Rt ~2 kn, VOUT = ±10 V 50,000 200,000 

Output Resistance 75 

Output Short-Circuit Current 25 

Supply Current 1.7 2.8 

Power Consumption 50 85 

Transient Response II Risetime VIN. = 20 mV, RL = 2 kn, 0.3 
(Unity Gain) I Overshoot CL";; 100 pF 5.0 

Slew Rate RL ~2 kn 0.5 

Channel Separation 120 

The following specifications apply for -55°C";; T A ..;; +125°C. 

Input Offset Voltage RS ..;;10 kn 1.0 6.0 

T A = +125°C 7.0 200 
Input Offset Current 

TA = -55°C 85 500 

TA = +125°C 0.03 0.5 
Input Bias Current 

TA = -55°C 0.3 1.5 

Input Voltage Range ±12 ±13 

Common Mode Rejection Ratio RS ..;;10 kn 70 90 

Supply Voltage Rejection Ratio RS ..;;10 kn 30 150 

Large Signal Voltage Gain RL ~2 kn, VOUT = ±10 V 25,000 

RL ~10 kn ±12 ±14 
Output Voltage Swing 

RL ~2 kn ±10 ±13 

T A = +125°C 1.5 2.5 
Supply Current 

TA =-55°C 2.0 3.3 

T A = +125°C 45 75 
Power Consumption TA = -55°C 60 100 

TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR 747 AND 747C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • IlA747 

ELECTRICAL CHARACTERISTICS FOR 747C - Each Amplifier (VS = ±15 V, T A = 25°C unless otherwise specified) 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ..;;10 kn 1.0 6.0 mV 

Input Offset Current 20 200 nA 

Input Bias Current 80 500 nA 

Input Resistance 0.3 2.0 Mn 

I nput Capacitance 1.4 pF 

Offset Voltage Adjustment Range ±15 mV 

Large-Signal Voltage Gain RL ~2 kn, VOUT = ±10 V 25,000 200,000 V/V 

Output Resistance 75 n 

Output Short-Circuit Current 25 mA 

Supply Current 1.7 2.8 mA 

Power Consumption 50 85 mW 

Transient Response I Risetime VIN = 20 mV, RL = 2 kn, 0.3 J.Ls 

(Unity Gain) I Overshoot CL";; 100 pF 5.0 % 

Slew Rate RL ~2 kn 0.5 V/J.LS 

Channel Separation 120 dB 

The following specifications apply for O°C ..;; T A";; +70°C. 

Input Offset Voltage RS";; 10 kn 1.0 7.5 mV 

Input Offset Current 7.0 300 nA 

Input Bias Current 0.03 0.8 J.LA 

Input Voltage Range ±12 ±13 V 

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

Supply Voltage Rejection Ratio RS ..;;10 kn 30 150 J.LV/V 

Large Signal Voltage Gain RL ~2 kn, VOUT = ±10 V 15,000 V/V 

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

Supply Current 2.0 3.3 mA 

Power Consumption 60 100 mW 

NOTES 
1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/oC for the Metal Can and 8.3 mW/oC 

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. Military rating applies to +125°C case temperature or +60

o
C ambient temperature for 

each side. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p,A747 

TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR 747 AND 747C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A747 

TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR 747 AND 747C 
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R2 
180 k.l1 
1% 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • J.lA747 

TYPICAL APPLICATIONS 

QUADRATURE OSCILLATOR 

C2 
820 pF 

1% 

SINE 
OUTPUT C3 

820pF 
1% 

Rl 
190 k.l1 
1% 

Cl 

I 
820pF 
1% 

COMPRESSOR/EXPANDER AMPLIFIERS 
Dl 

R2 
10 k.l1 

CURRENT SOURCE 

R2 

R3 
20 k.l1 
1% 

20 k.l1 
1% 

R4 
15 k.l1 

1% 

R5 
5 k.l1 
1% 

'Matched to 0.1% 

EOUT = 100 EINl X EIN2 

ANALOG MULTIPLIER 

IN963B 

Rll 
12 k.l1* 
1% 

RlO 
150 k.l1 

+15 V 

R13 
1.5 k.l1 

MULTIPLIER 
2N2920 

OR 
I'A726 

-15V 

R12 
12 k.l1* 
1% 

ZERO ADJUST 

R15 

AMPLIFIER 
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1% 
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1% 

R7 
150 k.l1 
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D3 lkn 
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Rl 

INPUT 
1 k.l1 

R3 
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-= 

EXPANDER 
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fa 

EXPANDER 

EXPANDER 
OUTPUT 

MAXIMUM COMPRESSION EXPANSION RATIO = RllR (10 kn >R ;;;'0) 

NOTE: DIODES 0 1 THROUGH 04 ARE MATCHED FD6666 OR EQUIVALENT 

POSITIVE OUTPUT = VOl X Rl + R2 

R2 

NEGATIVE 
REGULATED 
OUTPUT 
-12V 
IL,,5mA 
SOURCE OR 
SINK 

NEGATIVE OUTPUT = -POSITIVE OUTPUT X R6 -

R5 
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7.5 kn 

7.5 kn 
C2 

3-70 

10k 

NOTCH FREQUENCY AS A 
FUNCTION OF C1 

1" .... 
........1-.., 

I'.. 
I ........... 

r'-.. ...... 

" 
10 

0.0001 0.001 0.01 0.1 

CAPACITOR C
I 

- ~F 

LO 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A747 

TYPI CAL APPLI CATIONS 

UNITY-GAIN VOLTAGE FOLLOWER 

INPUT 

>--..... -0 OUTPUT 

RIN = 400 Mn 

CIN = 1 pF 

ROUT< < 1 n 
B W = 1 MHz 

INVERTING AMPLIFIER 

INPUT o---\,N\,---<~ 

>---+--0 OUTPUT 

GAIN RI R2 BW RIN 
1 10 kn 10 kn 1 MHz 10 kg 

10 1 kn 10 kn 100 kHz 1 kg 
100 1 kn 100 kn 10 kHz 1 kg 

1000 lOOn 100 kg 1 kHz 100 n 

3-71 

NON-INVERTING AMPLIFIER 

;>--+--o OUTPUT 

GAIN RI R2 B.W. RIN 
10 1 kg 9 kg 100 kHz 400 Mg 

100 100 g 9.9 kg 10 kHz 280 Mg 
1000 100 g 99.9 kn 1 kHz 80 Mn 

WEIGHTED AVERAGING AMPLIFIER 

Rl Rf 

EINl 

R2 

EIN2 

R3 

EIN3 

">----I~_o OUTPUT 

I 



JJA747AeIJA747E 
D-UALFREQUENCY COMPENSATED OPE-RATIONAL AMPLIFIER 

FAIRCH ILD LINEAR INTEGRATED C IRCU ITS 

GENERAL DESCRIPTION - The J.LA747 A and E are pairs of high performance monolithic 
Operational Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended 
for a wide range of analog applications where board space or weight are important. High common 
mode voltage range and absence of "latch-up" make the J.LA747A and E ideal for use as voltage 
followers. The accuracy of long interval integrators, timers and sample and hold circuits is improved 
due to the low drift and low bias currents. The J.LA747 A and E are short-circuit protected and require 
no external components for frequency compensation. The internal 6 dB/octave roll-off insures 
stability in closed loop applications. Electrical characteristics are identical to MI L-M-38510/10102. 

• NO FREQUENCY COMPENSATION REQUIRED 
• SHORT-CIRCUIT PROTECTION 
• OFFSET VOL TAGE NULL CAPABILITY 
• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
• LOW POWE R CONSUMPTION 

• OFFSET VOLTAGE . 3.0 mV MAX 
• OFFSET CURRENT ... 30 nA MAX 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 

Metal Can 
DIP 

Differential I nput Voltage 
Input Voltage (Note 2) 
Voltage between Offset Null and V_ 
Storage Temperature Range 
Operating Temperature Range 

Military (747 A) 
Commercial (747E) 

Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT (Each Side) 
INV INPUT 

±22 V 

500mW 
670mW 

±30 V 
±15 V 

±0.5 V 
-65°C to +150°C 

-55°C to +125°C 
O°C to +70°C 

300°C 
Indefinite 

,......---+---+----...----_-........ ----------1~+VCC 

NON-INV. 
INPUT 

OFFSET 
NULL 

Rl R3 R2 
lkU 50kU lkU 

OFFSET 
NULL 

3-72 

OUTPUT 

CONNECTION DIAGRAMS 
14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 7A 

INV OFFSET 

INPUT A NULL A 

NON·INV V+A 
INPUT A 

OFFSET 
NULL A 

OUTPUT A 

V- NO 
CONNECT 

OFFSET 
NULL 8 

OUTPUT 8 

NON·INV V+ 8 
INPUT 8 

INV OFFSET 
INPUT 8 NULL 8 

ORDER INFORMATION 
TYPE PART NO. 
747A 747ADM 
747E 747EDC 

10-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 5F 

NC 

V-

ORDER INFORMATION 
TYPE PART NO. 
747A 
747E 

747AHM 
747EHC 

*Planar is a patented Fairchild Process_ 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. IlA747A • IlA747E 

747A 

ELECTRICAL CHARACTERISTICS ±5 V ~ Vs ~ ±20 V, TA = 25°C unless otherwise specified) 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ~ 50n 0.8 3.0 mV 

Average Input Offset 

Voltage Drift 15 JLvtc 

Input Offset Current 3.0 30 nA 

Average Input Offset 

Current Drift 0.5 nA/oC 

I nput Bias Current 30 80 nA 

Power Supply Rejection Ratio 
Vs = +10, -20; Vs = 20, -10 V 

15 50 JLV/V 
RS = 50 n 

Output Short Circuit Current 10 25 35 rnA 

Power Dissipation Vs = ±20 V 80 150 mW 

Input Impedance Vs = ±20 V 1.0 6 Mil 

Large Signal Voltage Gain 
VS=±20V,RL=2kil 

VOUT = ±15 V 
50 V/mV 

Transient Response I Rise Time 0.25 0.8 JLS 

(Unity Gain) I Overshoot 6.0 20 % 

Bandwidth (Note 4) 0.437 1.5 MHz 

Slew Rate (Unity Gain) VIN = ±10 V 0.3 0.7 V/JLS 

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

Input Offset Voltage 4.0 mV 

Input Offset Current 70 nA 

Input Bias Current 210 nA 

Common Mode Rejection Ratio 
V S = ±20 V, V IN = ± 15 V 

80 95 dB 
RS = 50 n 

Adjustment for Input Offset Voltage Vs = ±20 V 10 mV 

Output Short Circuit Current 10 40 rnA 

Power Dissipation I -55°C 165 mW 
Vs = ±20 V 

J -f:125°C 135 mW 

I nput Impedance Vs = ±20 V 0.5 Mn 

Output Voltage Swing 
V S = ±20 V, R L = 10 kil ±16 V 

RL = 2 kn ±15 V 

Large Signal Voltage Gain 
Vs = ±20 V, RL = 2 kil, VOUT = ±15 V 32 V/mV 

VS=± 5V,RL=2kil,VOUT=± 2V 10 V/mV 

Channel Separation Vs = ±20 V 100 dB 

NOTES: 

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

0.35 
4. Calculated value from: BW (MHz) = 

RISETIME (JLs) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /JA747A • #1A747E 

747E 

ELECTRICAL CHARACTERISTICS (±5 V ~ Vs ~ ±20 V, T A = 25°C unless otherwise specified) 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ~ 50n 0.8 3.0 mV 

Average I nput Offset 

Voltage Drift 15 J,tV/oC 

I nput Offset Current 3 30 nA 

Average Input Offset 

Current Drift 0.5 nArC 

I nput Bias Current 30 80 nA 

Power Supply Rejection Ratio 
Vs = +10, -20; Vs = 20, -10 V 

15 50 INN 
RS = 50 n 

Output Short Ci.rcuit Current 10 25 35 mA 

Power Dissipation Vs = ±20 V 80 150 mW 

I nput Impedance Vs = ±20 V 1.0 6 Mn 

Large Signal Voltage Gain Vs = ±20 V, RL = 2 kn, VOUT = ±15 V 50 V/mV 

Transient Response I Rise Time 0.25 0.8 J,ts 

(Unity Gain) I Overshoot 6 20 % 

Bandwidth (Note 4) 0.45 1.5 MHz 

Slew Rate (Unity Gain) VIN = ±10 V 0.3 0.7 V/J,ts 

The following specifications apply for O°C ~ T A ~ 70°C 

Input Offset Voltage 4.0 mV 

I nput Offset Current 70 nA 

Input Bias Current 210 nA 

Common Mode Rejection Ratio 
Vs = ±20 V, VIN = ±15 V 

80 95 dB 
RS = 50 n 

Adjustment for Input Offset Voltage Vs = ±20 V 10 mV 

Output Short Circuit Current 10 40 mA 

Power Dissipation Vs = ±20 V 165 mW 

I nput Impedance Vs = ±20 V 0.5 Mn 

Output Voltage Swing 
Vs = ±20 V, RL = 10 kn ±16 V 

RL = 2kn ±15 V 

Large Signal Voltage Gain 
Vs = ±20 V, RL = 2 kn, VOUT = ±15 V 32 V/mV 

VS=± 5V,RL=2kn,VOUT=± 2V 10 V/mV 

Channel Separation Vs = ±20 V 100 dB 

VOLTAGE OFFSET TRANSI ENT RESPONSE 
NULL CI RCUIT TEST CIRCUIT 

~~ l~" jlA741A 6 VOUT 

0--2- + 5 3;/ 1 

1 10kU 
Vin =;:CL RL 

V- ~ -= 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p,A747A • p,A747E 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A747A • p.A747E 

TYPICAL PERFORMANCE CURVES FOR 747A AND 747E 
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IJA748 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The J.LA748 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 J.LA 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 appl ications. The J.LA 748 is short-circuit protected and has the same pin configuration as the 
popular J.LA 741 operational amplifier. Unity gain frequency compensation is achieved by means of a 
single 30 pF capacitor. For superior performance, see J.LA 777 data sheet. 

• SHORT-CIRCUIT PROTECTION 
• OFFSET VOL TAGE NULL CAPABILITY 
• LARGE COMMON-MODE 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 (748) 
Commercial (748C) 

Lead Temperature (Soldering, 60 Seconds) 
Metal Can, DIP and Flatpak 
Mini DIP 

Output Short Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT 

±22 V 

500mW 
670mW 
310mW 
570mW 

±30 V 
±15 V 

-65°C to +150°C 
-55°C to +125°C 

-55°C to +125°C 
O°C to +70°C 

300°C 
260°C 

Indefinite 

~~--------~----~------------~--------------~--~v+ 

Notes on following pages. 
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CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 58 

NOTE: Pin 4 connected to case 

ORDER INFORMATION 
TYPE PART NO. 
748 748HM 
748C 748HC 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

N C 

OffSET 
NUll 

(COMP) 

INVERT 
INPUT 

NON· 
iNVERT 

INPUT 
v-

NC 

FREQ 
COMP 

OUTPUT 

OFFSET 
NULL 

NC 

ORDER INFORMATION 
TYPE PART NO. 

748 748DM 
748C 748DC 

8-LEAD MINI DIP 
(TOP VIEW) 

PACKAGE OUTLINE 9T 

OffS[lO- FREQ NULL I 8 COMP 

!~~~5t 2 7 V+ 

IN~E~~ 3 6 OUTPU1 

INPU: 4 5 ~0aET 

ORDER INFORMATION 
TYPE PART NO. 
748C 748TC 

1~LEAD FLATPAk:f 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

NC 

6FRF~~TC~~~ 
INVERTING 

INPUT 
NON INVERT 

INPUT 
v- ----,L..;.... __ ...;..J 

FREQ COMP 

:fAvailable on special request 

ORDER INFORMATION 
TYPE PART NO. 

748 748FM 

*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /lA748 

748 

ELECTRICAL CHARACTERISTICS (VS = ±15 V, T A = 25°C, Cc = 30 pF unless otherwise specified) 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS' 

I nput Offset Voltage RS';;;10 kn 1.0 5.0 mV 

I nput 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 50,000 150,000 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, V I N = 20 mV, Cc = 30 p F , R L = 2 kn, 

Gain of 1) Risetime CL .;;;100 pF 0.3 J,Ls 
Overshoot 5.0 % 

Slew Rate RL;;;;:'2 kn 0.5 V/J,Ls 
(Voltage Follower, Gain of 1) 

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

Gain of 10) Risetime CL .;;;100 pF 0.2 J,Ls 
Overshoot 5.0 % 

Slew Rate RL;;;;:'2 kn, Cc = 3.5 pF 5.5 V/J,LS 
(Voltage Follower, Gain of 10) 

The following specifications apply for -55° C .;;;T A';;; +125° C: 

Input Offset Voltage RS ';;;10 kn 1.0 6.0 mV 

I nput Offset Current 
TA = +125°C 10 200 nA 
TA - -55°C 50 500 nA 

I nput Bias Current 
TA = +125°C 0.03 0.5 J,LA 
TA = -55

v
C 0.3 1.5 J,LA 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio RS';;;lO kn 70 90 dB 

Supply Voltage Rejection Ratio RS';;;lO kn 30 150 J,LVN 

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

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

TA = +125°C 1.5 2.5 mA 
Supply Current TA = -55

v
C 2.0 3.3 rnA 

TA = +125°C 45 75 mW 
Power Consumption TA = -55

v
C 60 100 ·mW 

VOL TAGE OFFSET 
NULL CIRCUIT 

v+ v-

J 
c 

2 .... 

'~' - J~6 ,.. + 5 

';~ 1 3 +/s 

~ 
10Mll 5.1 Mll 

~.,~ 
v-

25kll 

~ 

'SUGGESTED ALTERNATE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /JA748 

748C 

ELECTRICAL CHARACTI;RISTICS (VS = ±15 V, TA = 25°C, Cc = 30 pF unless otherwise specified) 

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ~10 kn 2.0 6.0 mV 

I nput Offset Current 20 200 nA 

I nput 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 kn, 

Gain of 1) Risetime CL ~100 pF 0.3 J.LS 
Overshoot 5.0 % 

Slew Rate RL;;;'2 kn 0.5 V/J.LS 
(Voltage Follower, Gain of 1) 

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

Gain of 10) Risetime CL ~100 pF 0.2 J.LS 
Overshoot 5.0 % 

Slew Rate RL;;;'2 kn 5.5 V/J.LS 
(Voltage Follower, Gain of 10) 

The following specifications apply for O°C ~ T A ~ +70°C: 

Input Offset Voltage RS ~ 10 kn 7.5 mV 

I nput Offset Current 300 nA 

Input Bias Current 800 nA 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio RS ~10 kn 70 90 dB 

Supply Voltage Rejection Ratio RS ~ 10 kn 30 150 J.LV/V 

Large Signal Voltage Gain RL ~2 kn, VOUT = ±10 V 15,000 V/V 

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

Power Consumption 60 100 mW 

GAIN TEST CIRCUIT 

-20V +20V 
C ) 

SOkn 
~2 j 100n 

lkn 6~~1: VOUT"'" 

DIGITAL J:: 0.47 p.F 1 + 3 
son son 

"'VIN 
VOLTMETER I 

yJ:.5PF 
000" t D.C. INPUT 

SOkn (±10V) 
0.01% 

50n 30 PF:rh 
0.1% 

son ~i+~ 6 TOLERANCE OF ALL UNMARKED 
0.1% 2~ RESISTORS IS 1% .. 

! 2kn 

VIN x 103 10 X 103 

AVO = ---= -- FOR VIN SPECIFIED 
~ * VOUT VOUT 

) 
-15V +15V 
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FAIRCHILD LINEAR INTEGRATED CIRCUllS • p.A748 
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OUTPUT SHORT-CIRCUIT CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /lA748 

TYPICAL PERFORMANCE CURVES FOR 748 AND 748C 

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • JlA748 

TYPICAL PERFORMANCE CURVES FOR 748 AND 748C 

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
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VIN 
±SV 

'::' 

VIN 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • MA748 

TYPICAL PERFORMANCE CURVES FOR 748 AND 748C 

FEED-FORWARD COMPENSATION 

LARGE SIGNAL FEED-FORWARD 
TRANSI ENT RESPONSE 

10kn 

10 
Vs - ±ISV 
Rl - 00 F~f 

7.5 
Cl -lOff 

TA ' 25 °c 
VI 

F~~OO 

S.O 

f 1\ 
I 1\ 

2.5 

\ 
\ 

0 

-

N 
10kn 

1 
31 ~A748~6""'-_-0 VOUT 

.-----+-3.0-k-n-I..:!.I~ • t_ ~~PF 
150pF 

-2.S 
0 1.0 2.0 3.0 4.0 S.O 6.0 

RESPONSE TI ME - IJS 

TYPICAL APPLICATIONS 

PULSE WIDTH MODULATOR PRACTICAL DIFFERENTIATOR 
CIRCUIT FOR OPERATING THE ,uA748 

WITHOUT A NEGATIVE SUPPLY 

Rl R2 
C2 l00kn l00kn Rl R2 

:r" R2 

VOUT :rl
' 

+~V 

,,~.I R3 

~6 10kn 

'''~ft:. 
VIN 0.47~F~ 3 + 

,1 1 
-VOUT 1: R4 fc = 21T R2 Cl ~A748 

l00kn + 8 

I~ 1 I R3 

~~~.~V 
fn = 

21T Rl Cl R3 l _ 30pF -:;:-30pF 
RS 

-::' II-loon "Iii 7 02 
1 -

";:F-<6.2V = 21T R2 C2 

~ ~ fc < fn < funity gain 

NOTES 

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/oC for the Metal Can, 8.3 mW/oC 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. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C case temperature or +75°C ambient 

temperature. 
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IJA776 
MULTI-PURPOSE PROGRAMMABLE OPERATIONAL AM PLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 

DESCRIPTION - The /J-A776 Programmable Operational Amplifier is constructed using the Fairchild 
Planar* epitaxial process. High input impedance, low supply currents, and low input noise over a wide 
range of operating supply voltages coupled with programmable electrical characteristics result in an 
extremely versatile amplifier for use in high accuracy, low power consumption analog applications. 
Input noise voltage and current, power consumption, and input current can be optimized by a single 
resistor or current source that sets the chip quiescent current for nano-watt power consumption or for 
characteristics similar to the /J-A 741. Internal frequency compensation, absence of latch up, high slew 
rate and short circuit current protection assure ease of use in long time integrators, active filters, and 
sample and hold circuits. 

• MICROPOWER CONSUMPTION 
• ±1.2V to ±18V OPERATION 
• NO FREQUENCY COMPENSATION REQUIRED 
• LOW INPUT BIAS CURRENTS 
• WIDE PROGRAMMING RANGE 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 

Metal Can 
DIP 
Mini DIP 

Differential Input Voltage 
Input Voltage (Note 2) 
Voltage Between Offset Null and V
ISET (Maximum Current at ISET) 
VSET (Maximum Voltage to Ground at ISET) 

Storage Temperature Range 
Metal Can, DIP 
Mini DIP 

Operating Temperature Range 
Military (776) 
Commercial (776C) 

Lead Temperature (Soldering, 60 seconds) 
Metal Can, DIP 
Mini DIP 

Output Short-Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT 

• HIGH SLEW RATE 
• LOW NOISE 
• SHORT CIRCUIT PROTECTION 
• OFFSET NULL CAPABILITY 
• NO LATCH UP 

±18 V 

SOOmW 
670mW 
310mW 

±30V 
±15 V 
±O.S V 

500/J-A 
(V+ -2.0V)';;;;VSET';;;;V+ 

-6S0C to +1S0°C 
-S5°C to +125°C 

-SSOC to +125°C 
O°C to +70°C 

300°C 
260°C 

Indefinite 

r---------~--1_-+-n~~~--~--------~r_~v+ 

OUTPUT 

~--~----~--~--~~------~--------~~~v-
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CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 

V-

ORDER INFORMATION 
TYPE PART NO. 
776 776HM 
776C 776HC 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

N.C. N.C. 

N.C. N.C. 

OFFSET NULL ISET 

INVERT INPUT V+ 

NON· INVERT 
INPUT 

OUTPUT 

V- OFFSET NULL 

N.C. N.C. 

ORDER INFORMATION 
TYPE PART NO. 
776 776DM 
776C 776DC 

8-LEAD MINI DIP 
(TOP VIEW) 

PACKAGE OUTLINE 9T 

OFfSET NULLD8 ISET 

INVERT INPUT 2 7 V+ 

NON.I~~~~i 3 6 OUTPUT 

v- 4 5 OFFSET NULL 

ORDER INFORMATION 
TYPE PART NO. 
776C 776TC 

·Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. J.LA776 

±15 VOLT OPERATION FOR 776 

ELECTRICAL CHARACTERISTICS (T A = 25°C, Unless Otherwise Specified) 

ISET = 1.5/.LA ISET = 15/.LA 

PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

Input Offset Voltage RS~10kn 2.0 5.0 2.0 5.0 mV 

Input Offset Current R~10kn 0.7 3.0 2.0 15 nA 

Input Bias Current 2.0 7.5 15 50 nA 

I nput Resistance 50 5.0 Mn 

Input Capacitance 2.0 2.0 pF 

Offset Voltage Adjustment Range 9.0 18 mV 

RL~75kn, VOUT =±10V 200k 400k V/V 
Large Signal Voltage Gain 

RL~5kn, VOUT =±10V 100k 400k V/V 

Output Resistance 5.0k 1.0k n 

Output Short-Circuit Current 3.0 12 mA 

Supply Current 20 25 160 180 /.LA 

Power Consumption 0.75 5.4 mW 

Transient Response VIN = 20mV, RL ~ 5kn, 
(unity gain) Risetime 1.6 0.35 /.LS 

CL = 100pF 
Overshoot 0 10 % 

Slew Rate RL~5kn 0.1 0.8 V//.LS • RL~75kn ±12 ±14 V 
Output Voltage Swing 

RL~5kn ±10 ±13 V 

The following specifications apply -55°C~T A~ +125°C 

Input Offset Voltage RS~10kn 6.0 6.0 mV 

TA = +125°C 5.0 15 nA 
I nput Offset Current 

TA = -55°C 10 40 nA 

TA = +125°C 7.5 50 nA 
Input Bias Current 

TA = -55°C 20 120 nA 

Input Voltage Range ±10 ±10 V 

Common Mode Rejection Ratio RS~10kn 70 90 70 90 dB 

Supply Voltage Rejection Ratio RS~10kn 25 150 25 150 /.LV/V 

Large Signal Voltage Gain RL~75kn, VOUT=±10V 100k 75k V/V 

Output Voltage Swing RL~75kn ±10 ±10 V 

Supply Current 30 200 /.LA 

Power Consumption 0.9 6.0 mW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • JJ.A776 

±3 VOLT OPERATION FOR 776 

ELECTRICAL CHARACTERISTICS (T A = 25° C, Unless Otherwise Specified) 

ISET = 1.5~A ISET = 15~A 
\ 

PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

Input Offset Voltage RSE;;10kn 2.0 5.0 2.0 5.0 mV 

Input Offset Current 0.7 3.0 2.0 15 nA 

Inp4t Bias Current 2.0 7.5 15 50 nA 

Input ReSistance 50 5.0 ·Mn 

Input Capacitance 2.0 2.0 pF 

Offset Voltage Adjustment Range 9.0 18 mV 

RL~75kn, VOUT=±1V 50k 200k V/V' 
Large Signal Voltage Gain 

V/V RL~5kn, VOUT=±1V 50k 200k 

Output Resistance 5k 1k n 

Output Short-Circuit Current 3.0 5.0 mA 

Supply Current 13 20 130 160 p,A 

Power Consumption 78 120 780 960 ~W 

Transient Response 
Risetime 

VIN = 20mV, RL ~ 5kn, 
(unity gain) 

3.0 0.6 ~s 
CL E;; 100pF 

Overshoot 0 5 % 

Slew Rate RL~5kn 0.03 0.35 V/~s 
.. ° The following specifications apply for -55 C Et; T A Et; +125°C 

I nput Offset Voltage RSEt;10kn 6.0 6.0 mV 

T A = +125°C 5.0 15 nA 
Input Offset Current 

TA = -55°C 10 40 nA 

Input Bias Current 
TA = +125°C 7.5 50 nA 

TA = -55°C 20 120 nA 

Input Voltage Range ±1.0 ±1.0 V 

Common Mode Rejection Ratio RSE;;10kn .70 86 70 86 dB 

Supply Voltage Rejection Ratio RSEt;10kn 25 150 25 150 ~V/V 

RL~75kn,VOUT=±1V 25k V/V 
Large Signal Voltage Gain 

V/V RL~5kn, VOUT=±1V 25k 

RL~75kn ±2.0 ±2.4 V 
Output Voltage Swing 

RL~5kn ±1.9 ±2.1 V 

Supply Current 25 180 ~A 

Power Consumption 150 1080 ~W 

NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW!OC for Metal Can, 8.3 mW!OC for the 

DIP, and 5.6 mW!8C for the Mini 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 +12SoC case temperature or +7SoC ambient temperature for 

'SET Et; 30 ~A. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. J-LA776 

±15 VOLT OPERATION FOR 776C 

ELECTRICAL CHARACTERISTICS (T A = 25°C, Unless Otherwise Specified) 

ISET = 1.51lA ISET = 151lA 

PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

Input Offset Voltage RS~10kn 2.0 6.0 2.0 6.0 mV 

Input Offset Cl!rrent 0.7 6.0 2.0 25 nA 

Input Bias Current 2.0 10 15 50 nA 

Input Resistance 50 5.0 Mn 

Input Capacitance 2.0 2.0 pF 

Offset Voltage Adjustment Range 9.0 18 mV 

RL~75kn, VOUT=±10V 50k 400k V/V 
Large Signal Voltage Gain 

RL~5kn, VOUT=±10V 50k 400k V/V 

Output Resistance 5.0 1.0 kn 

Output Short-Circuit Current 3.0 12 mA 

Supply Current 20 30 160 190 IlA 

Power Consumption 0.9 5.7 mW 

Transient Response VIN = 20mV, RL ~ 5kn, 
1.6 0.35 

(unity gain) 
Risetime 

CL ~ 100pF 
IlS 

Overshoot 0 10 % • Slew Rate RL~5kn 0.1 0.8 V/IlS 

RL~75kn ±12 ±14 V 
Output Voltage Swing 

RL~5kn ±10 ±13 V 

The following specifications apply to O°C~T A~ +70°C 

Input Offset Voltage RS~10kn 7.5 7.5 mV 

TA = +70°C 6.0 25 nA 
I nput Offset Current 

TA =O°C 10 40 nA 

TA=+70°C 10 50 nA 
Input Bias Current 

TA = O°C 20 100 nA 

Input Voltage Range ±10 ±10 V 

Common Mode Rejection Ratio RS~10kn 70 90 70 90 dB 

Supply Voltage Rejection Ratio RS~10kn 25 200 25 200 IlV/V 

Large Signal Voltage Gain RL~75kn, VOUT=±10V 50k 50k V/V 

Output Voltage Swing RL~75kn ±10 ±10 V 

Supply Current 35 200 IlA 

Power Consumption 1.05 6.0 mW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • J.LA776 

±3 VOLT OPERATION FOR 776C 

ELECTRICAL CHARACTERISTICS (T A = 25°C, Unless Otherwise Specified) 

ISET = 1.5J,LA ISET = 15J,LA 

PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

I nput Offset Voltage RS';;;10kn 2.0 6.0 2.0 6.0 mV 

I n put Offset Cu rrent 0.7 6.0 2.0 25 nA 

Input Bias Current 2.0 10 15 50 nA 

Input Resistance 50 5.0 Mn 

Input Capacitance 2.0 2.0 pF 

Offset Voltage Adjustment Range 9.0 18 mV 

RL~75kn, VOUT=±1V 25k 200k V/V 
Large Signal Voltage Gain 

RL~5kn, VOUT=±1V 25 k 200k V/V 

Output Resistance 5.0 1.0 kn 

Output Short-Circuit Current 3.0 5.0 mA 

Supply Current 13 20 130 170 J,LA 

Power Consumption 78 120 780 1020 J,LW 

Transient Response 
Risetime 

VIN = 20mV, RL;;;;' 5kn, 
(unity gain) 

3.0 0.6 J,LS 
CL = 100pF 

Overshoot 0 5 % 

Slew Rate RL~5kn 0.03 0.35 V/J,LS 

The following specifications apply for O°C';;;T A';;;+70°C 

Input Offset Voltage RS';;;10kn 7.5 7.5 mV 

TA = +70°C 6.0 25 nA 
I nput Offset Current 

TA = O°C 10 40 nA 

TA = +70°C 10 50 nA 
Input Bias Current 

TA = O°C 20 100 nA 

Input Voltage Range ±1.0 ±1.0 V 

Common Mode Rejection Ratio RS';;;10kn 70 86 70 86 dB 

Supply Voltage Rejection Ratio RS';;;10kn 25 200 25 200 J,LV/V 

Large Signal Voltage Gain 
RL~75kn,VOUT=±1V 25k V/V 

RL~5kn, VOUT=±1V 25k V/V 

RL~75kn ±2.0 ±2.4 V 
Output Voltage Swing 

RL~5kn ±2.0 ±2.1 V 

Supply Current 25 180 J,LA 

Power Consumption 150 1080 J,LW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • llA776 

TYPICAL PERFORMANCE CURVES FOR 776 AND 776C 

> 

100 

10 

I 

INPUT BIAS CURRENT 
AS 'A FUNCTION OF 

SET CURRENT 

II I 
f-T "zsoc 
f- A 
f- ±3.OV SVSS ±ISV 

/ 
V 

/ 
/ 

,/ 
V 

0.1 
0.01 0.1 10 100 

500 

ISET - SET CURRENT - ~A 

CHANGE IN INPUT OFFSET 
VOLTAGE 'AS A FUNCTION 

OF SET CURRENT 

I 
TA" 2SOC 

;'-300 ±3.0V S Vss±ISV f--
(!) 

~ 
> 100 

~ 
15 
5 
~ -100 
z 

(!) 
z 5 -300 

-S 

~ 
> 

~ 10-15 

~ 
bj 

~ 

30 

24 

18 

12 

" ..... 
I'-.. 

.......... 
I"-

"r-...... 

10 

ISET - SET CURRENT - JJA 

, 
100 

INPUT NOISE VOLTAGE AND 
CURREIl.IT AS A FUNCTION 

OF FREQUENCY 

f-- f-- en 2 USET " I.5JJAI 

I I I I 

I ±3.0Vs VSs ±lSV 
TA"ZSoC -

21 1 

~ 
~ 

'=::::::-
en USET "15JJAI 

10 

"-
~ 

I'-... 
'" '" r..... 

100 

I 

I _ 
in

2 USET -ISiJAI 

2 1 1_ 
in USET " I.SiJAI _ 

I 
Ik 10k 

FREQUENCY - Hz 

r--

r--
r--

10-27 

lOOk 

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 

TA" zsOc L..---- L......H"" 
~ ...... 1-' 

" JS'!15~+ f--

/V ISET" ISIlA 
>-

A, 
I 

Vs" ± 15V 
ISET" I.SJJA 

V 
, " 

~,"\r-- -

-~- I.SIlAS ISET slS1lA _ 

o 
lk 

I I 'I III 
lOOk 1M 

LOAD RESI STANCE - Q 

::::> 

z 

30 

24 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

±3
1
.0V S ~ S S ±isv 

"'-, 

"-
"- ISET "ISiJA 

"'-, 

"-
"-

-- i "I"--- r--
o 
-60 -20 20 

~A 
60 100 140 

TEMPERATURE - °c 

CHANGE IN INPUT OFFSET 
VOLTAGE AS A FUNCTION 

OF AMBIENT TEMPERATURE 

SOO 

400 
~ 

~ 300 

~ 
~ 200 

~ 100 

~ 0 
z 

\@ -100 

5 

-300 

(UNNULLED) 
-~------""-

I I I 
Vs" ±15V -

1 SET "l5IIA 

/' 
/v 

V~ 

./ 
V 

L 
./ i 

-60 -20 20 60 100 140 

TEMPERATURE - °c 

INPUT NOISE CURRENT 
AS A FUNCTION OF 

SET CURRENT 

10-30 L-J....J....U---L.-l..-L...LJ....--'--...l..-U..J..111--,--,1-l.1..J..J 11--1 
0.01 0.1 10 100 

32 

28 

24 

20 

16 

12 

o 

1 SET - SET CURRENT - JJA 

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

TA"2SoC 1 I 
1.5JJA 5 ISETSI5~A 
RL • 7SkQ 

I ~~ 
ISET "15JJA y /'" 
RL "5kQ 

/ ~ 
g V---- ISET "l.SiJA 

.,f ~ 
RL"5kQ -

~V 
V 
o ±3 ±6 !</ ±12 ±15 ±IS 

SUPPLY VOLTAGE - V 

3-89 

:I: 

't 

o 
-60 

INPU.T OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

±3.0V SVSS ±18V 

\ 
\ 
\ 
"\ ISET "ISiJA 

"'JI 
'i--
I I - -- ISET "l.SJJA 

-t--+ 
-20 20 60 100 

TEMPERATURE - °c 

INPUT NOISE VOLTAGE 
AS A FUNCTION OF 

SET CURRENT 

140 

(!) 1O-14 1-+-+H-+-+-f+
i
' f"o.:-I-++++-+--+-f-++--l 

~ 
~ 1O-

IS t-+-++t--+--+-H+--+-++t+-'l"-d-++H 
~ 
:z 
<C 

:l! 1O-161-+-+H-+-+-I-tt--+-++I+-+--i-f+f-I 

. I-- f-

ISET - SET CURRENT - ~A 

OPTIMUM SOURCE RESISTOR 
FOR MINIMUM NOISE AS A 

FUNCTION OF SET CUR.RENT 
100 

10 

I 

0.1 

10M 

1M 

lOOk 

10k 

f-

r\ 
'\. 

"'-
r-.. 

" '" " 
.001 0.1 10 100 

1 SET -SET CURRENT 1lA 

GAl N-BANDWI DTH 
PRODUCT AS A FUNCTION 

OF SET CURRENT 

TAI"~ob I 

...... 1'" ~ 

Vs "!15V 
./ ....... 1"'" 

..... 1"" 1/ 
Vs -t3.0\1 - I--

V 
./ 

I 
V 

'--r-
Ik 

0.1 10 

ISET - SET CURRENT - j.IA 

100 

• 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. IlA776 

TYPICAL PERFORMANCE CURVES FOR 776 AND 776C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • J.lA776 

RESISTOR BIASING 

v+ 

v-

RSET CONNECTED TO GROUND 

v+ 

v-

RSET CONNECTED TO V-

* Recommended for 
supply voltages less than ±6V. 

SET CURRENT AS A 
FUNCTION OF SET RESISTOR 

....... 
lOOk I---+-+-++--+---+-+-i-+--+---'f"'+-H""' ........ :-I 

f:._RSETIOV-

~ ......... RSET 10 GND.-t-+++--+--+-I-t-I---I 
10k IITI I 

1.0 I 10 100 

BIASING CIRCUITS 

TRANSISTOR CURRENT 
SOURCE BIASING 

v-

FET CURRENT SOURCE 
BIASING 

v-

QUIESCENT CURRENT SETTING RESISTOR 
(lSET TO V-) 

ISET 
Vs 

1.5p,A 15p,A 

±1.5 V 1.7Mn 170kn 

±3.0V 3.6Mn 360kn 

±6.0 V 7.5Mn 750kn 

±15 V 20Mn 2.0Mn 

Note: The p,A776 may be operated with 
RSET connected to ground or V-. 
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VOLTAGE OFFSET 
NULL CIRCUIT 

lOOkn 
v-

TRANSIENT RESPONSE 
TEST CIRCUIT 

ISET EQUATIONS: 

V+ -0.7 - V-
ISET = RSET 

where RSET is connected to V-

V+ - 0.7 

ISET = RSET 

where RSET is connected to ground. 

• 



FAIRCHILD LINEAR INTE.GRATED CIRCUITS • IJ,A776 

TYPICAL APPLICATIONS 

HIGH ACCURACY SAMPLE AND HOLD 

SAMPLE 

+15TI 

-15V 
HOLD 

SAMP.LE~ 

HOLD~ 

82k!1 

'HOLD CAPACITOR 

+15V 

MULTIPLEXING AND SIGNAL CONDITIONING 
WITHOUT FET'S 

YIN 
+15V o-J>..I\tv----...... -15V 

Slo--"Atv-...... --£ 

+15V O-';";O"I'y----..... -15V 

+15V -15V 
"IN 

S3 

-= 
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l000pF 

NANO-WATT AMPLIFIER 

lM!1 

+1.2V 

Rl 

l00kn 

R3 
-1.2V 

91k!1 22M!1 
PD =600nW 

":' ":' 

HIGH INPUT IMPEDANCE 
AMPLIFIER 

50Mn 

+15V 90k!1 

500kn 
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500kn 
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VOUT 

10kn 

":' 

·OUT 



JJA777 
PRECISION OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The }1A777 is a monolithic Precision Operational Amplifier constructed 
using a low noise Fairchild Planar* epitaxial process. It is an excellent choice when performance versus 
cost trade-offs are possible between super beta or FET input operational amplifiers and low cost 
general purpose operational amplifiers. Low offset and bias currents improve system accuracy when 
used in applications such as long term integrators, sample and hold circuits and high source impedance 
summing amplifiers. Even though the input bias current is extremely low, the }1A777 maintains full 
±30 V differential voltage range. The internal construction utilizes isothermal layout and special 
electrical design to maintain system performance despite variations in temperature or output load. 
High common mode input voltage range, latch-up protection, short circuit protection and simple 
frequency compensation make the device versatile and easily used. 

• LOW OFFSET VOLTAGE AND OFFSET CURRENT 
• LOW OFFSET VOLTAGE AND CURRENT DRIFT 
• LOW INPUT BIAS CURRENT 
• LOW INPUT NOISE VOLTAGE 
• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal 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 (777) 
Commercial (777C) 

Lead Temperature 
Metal Can, DIP and Flatpak (Soldering, 60 seconds) 
Mini DIP (Soldering, 10 seconds) 

Output Short-Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT 
INVERTING INPUT COMP OFFSET NULL COMPo 

±22 V 

500mW 
670mW 
310mW 
570mW 

±30 V 
±15 V 

-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 

r-------~+_~----~----+_~_,------------~~V+ 

Notes on following pages.· 
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CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGEOUTLINE 58 

OUTPUT 

v-
NOTE: Pin 4 connected to case 

N.C 
FREQ. COMPo 

OFFSET NULL 
INVERTING 

INPUT 
NON· INVERT. 

INPUT 
V-

ORDER INFORMATION 
TYPE PART NO. 
777 777 HM 
777C 777 HC 

l4-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

INVERT 
INPUT 

NON 

t~~~~i 
v-

ORDER INFORMATION 

TYPE 
777 
777C 

PART NO. 
777DM 
777DC 

8-LEAD MINI DIP 
(TOP VIEW) 

PACKAGE OUTLINE 9T 

COMPOFfSETDFREQ NULL 1 8 COMP 

'7~~t 2 7 V+ 

IN:E~~ 3 6 OUTPUT 

INPUJ 4 5 2~~lET 

ORDER INFORMATION 

TYPE PART NO. 
77]C 777TC 

lO-LEAD FLATPAKt 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

N.C 

FREQ. COMPo 

V+ 

OUTPUT 

OFFSET NULL 

t Available on special request 

ORDER INFORMATION 

TYPE 
777 

PART NO. 
777FM 

* Planar is a patented Fairch ild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p.A777 

ELECTRICAL CHARACTERISTICS FOR 777 (VS = ± 15 V, T A = 25°C, Cc = 30 pF unless otherwise specified) 

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ~ 50 kn 0.5 2.0 mV 

Input Offset Current 0.25 3.0 nA 

Input Bias Current 8.0 25 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 kil, VOUT = ±10V 50,000 250,000 V/V 

Output Resistance 100 il 

Output Short-Circuit Current ±25 rnA 

Supply Current 1.9 2:8 mA 

Power Consumption 60 85 mW 

Transient Response VIN = 20 mY, Cc = 30 pF, 
(Voltage Follower, Risetime RL = 2 kil, CL ~ 100 pF 0.3 JJ,s 
Gain of 1) 

5.0 % Overshoot 

Slew Rate RL ~ 2kil 0.5 V/JJ,s 

(Voltage, Follower, Gain of 1) 

Transient Response VIN = 20 mY, Cc = 3.5 pF, 
(Voltage Follower, 

Risetime RL = 2 kil, CL ~ 100 pF 0.2 JJ,s 
Gain of 10) 

Overshoot 5.0 % 

Slew Rate R L ~ 2 kil, Cc = 3.5 pF 5.5 V/JJ,s 

(Voltage Follower, Gain of 10) 

The following specifications apply for _55° C ~ T A ~ +125° C: 

Input Offset Voltage RS ~ 50 kn 0.5 3.0 mV 

Average Input Offset Voltage Drift RS ~ 50 kn 2.5 15 JJ,VrC 

Input Offset Current 10 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 75 nA 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio RS ~ 50 kil 80 95 dB 

Supply Voltage Rejection Ratio RS ~ 50 kn 13 100 JJ,vtv 

Large Signal Voltage Gain RL ~ 2 kil, VOUT = ± 10 V 25,000 V/V 

RL ~ 10 kn ±12 ±14 V 
Output Voltage Swing 

RL ~ 2 kil ±10 ±13 V 

Supply Current 
TA = +125°C 1.5 2.5 rnA 

TA = -55°C 2.0 3.3 rnA 

Power Consumption T A = +125°C 40 75 mW 

TA = -55°C 60 100 mW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ellA777 

ELECTRICAL CHARACTERISTICS FOR 777C (VS = ±15 V, TA = 25°C, Cc = 30 pF unless otherwise specified) 

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS';;;; 50 kU 0.7 5.0 mV 

Input Offset Current 0.7 20.0 nA 

Input Bias Current 25 100 nA 

I nput Resistance 1.0 2.0 Mn 

Input Capacitance 3.0 pF 

Offs~t Voltage Adjustment Range ±25 mV 

Large\Signal Voltage Gain RL ~ 2 kn, VOUT = ±10V 25,000 250,000 V/V 

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 = 20 mV, Cc = 30 pF, 

(Voltage Follower, 
Gain of 1) Risetime RL = 2 kn, CL .;;;; 100 pF 0.3 /J.S 

Overshoot 5.0 % 
Slew Rate RL ~ 2 kn 0.5 V//J.s 

(Voltage Follower, Gain of 1) 

Transient Response VIN = 20 mV, Cc = 3.5 pF, 
(Voltage Follower, 
Gain of 10) Risetime RL = 2 kU, CL .;;;; 100 pF 0.2 /J.S 

Overshoot 5.0 % 

Slew Rate RL ~ 2 kU 5.5 V//J.s 
(Voltage Follower, Gain of 10) 

The following specifications apply for 0° C .;;;; T A .;;;; + 70° C 

Input Offset Voltage RS';;;; 50 kU 0.8 5.0 mV 

Average Input Offset Voltage Drift RS';;;; 50 kU 4.0 30 /J.VrC 

Input Offset Current 40 nA 

25°C';;;; T A ';;;;+70°C 0.01 0.3 nArC 
Average I nput Offset Current Drift 

O°C.;;;; TA ';;;;+25°C 0.02 0.6 nArC 

Input Bias Current 200 nA 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio RS';;;; 50 kn 70 95 dB 

Supply Voltage Rejection Ratio RS';;;; 50 kU 15 150 /J.V/V 

Large Signal Voltage Gain RL~ 2kn,VOUT=±10V 15,000 V/V 

RL ~ 10 kU ±12 ±14 V 
Output Voltage Swing 

RL ~ 2 kU ±10 ±13 V 

Power Consumption 60 100 mW 

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 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 LINEAR INTEGRATED CIRCUITS. p,A777 

TYPICAL PER FORMANCE CURVES FOR 777 AND 777C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS,. IJA777 

TYPICAL PERFORMANCE CURVES FOR 777 AND 777C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. p,A777 

TYPICAL PERFORMANCE CURVES FOR 777 AND 777C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • p,A777 

TYPICAL APPLICATIONS 
BIAS COMPENSATED LONG TIME INTEGRATOR SAMPLE AND HOLD 

>--+---0 OUTPUT 

30pF 

* Adjust R3 for minimum integrator drift 

CAPACITANCE MULTIPLIER 

lOMO 

~LATERALCURRENTSOURCE 

INPUTo--""""'~ 

lOOkQ OUTPUT 

± 100 V COMMON MODE RANGE 
INSTRUMENTATION AMPLIFIER 

R3 

R1 == R3 for best CMRR 
R7 R4 

R3 = R4 >-~-<lOUTPUT 

R1 = RS = 10R3 

Gain = R7 

RS 

V+ 

AMPLIFIER FOR CAPACITANCE TRANSDUCERS 

Low Frequency Cutoff R1 x C 1 

3-99 

HIGH SLEW RATE POWER AMPLIFIER 

...-----.-0 +15V 

OUTPUT 
51kQ 

1RL 

-:-15Q 

INPUT O--'VV'v-+-t 

51kQ 3pF 
2N6124 

I80Q 

'-----+--0 -I5V 

INSTRUMENTATION AMPLIFIER WITH 
HIGH COMMON MODE REJECTION 

30pF 

lOOkQ 

>--+--<l OUTPUT 

30pF 

R 2 == RS for best CMRR 
RS R7 

R1 = R4 

R2 = RS 

Gain = RS (1 + 2R1 ) 

R2 R3 
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IJA791 
POWER OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The ~A791 is a high performance Monolithic Operational Amplifier 
constructed using the Fairchild Planar* Epitaxial process with input characteristics similar to the 
~A741 operational amplifier and 1 amp available output current. It is intended for use in a wide 
variety of applications including audio amplifiers, servo amplifiers, and power supplies. The high gain 
and high output power capability provide superior performance wherever an operational amplifier/ 
power booster combination is required. The ~A791 is thermal and short circuit protected. 

• CURRENT OUTPUT TO 1 AMP 

• SHORT CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• NO LATCH-UP 

• LARGE COMMON-MODE AND DIFFERENTIAL MODE RANGES 

• THERMAL OVERLOAD PROTECTION 

EQUIVALENT CIRCUIT 

NON-INVERTING 
INPUT 

COMPENSATION 

THERMAL SHUTDOWN 

CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLI N,E 5H 

V
(SHORTED 

TO CASE) 

OUTPUT 

INVERT 
INPUT 

5 NON-INVERT 
INPUT 

CURRENT SENSE 

ORDER INFORMATION 
TYPE PART NO. 
791 791KM 
791C 791KC 

V+ 

CURRENT 
SENSE 

~----+--<l 3 

/' 10 

COMPENSATION v-

*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • MA791 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Note 3) 

Military (791) 

Commercial (791 C) 

Peak Output Current (Note 3) 

Continuous I nternal Power Dissipation (Total Package) (Note 1) 

Continuous Internal Power Dissipation (Per Output Transistor) (Note 1) 

Peak Internal Power Dissipation (Per Output Transistor for t .s;;; 5 seconds) 

Differential I nput Voltage 

Input Voltage (Note 2) 

Voltages between offset Null and V_ 

Operating Temperature Range 

Military (791) 

Commercial (791 C) 

Storage Temperature Range 

Lead Temperature (Soldering, 60 seconds max.) 

NOTES 

±22 V 
±18 V 

1.25 A 

15W 

10W 

15W 

±30V 

±15 V 

±0.5 V 

-55°C to +125°C 

O°C to +70°C 

-65°C to +150°C 

+280°C 

1. Rating applies for 25°C case temperature, maximum power dissipation and safe area limitations must be observed for case temperatures 
above 25°C. 

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

3. Under short circuit conditions, the safe operating area and de power dissipation limitations must be observed. 

±15 VOLT OPERATION FOR 791 

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

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS.s;;; 10 kn 1.0 5.0 mV 

I nput Offset Current 20 200 nA 

I nput Bias Current 80 500 nA 

I nput Resistance 0.3 2.0 Mn 

Offset Voltage Adjustment Range ±15 mV 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio 70 dB 

Power Supply Rejection Ratio 150 INN 

RL = 1 kn 50,000 VN 
Large Signal Voltage Gain 

RL = 11 n 50,000 V/V 

RSC = 0, RL = 1 kn ±12 ±14 V 
Output Voltage Swing 

RSC = 0, RL = 11 n ±12 ±12.2 V 

RSC = O.7n 1000 mA 
Output Short Circuit Current 

RSC = 1.5n 500 mA 

Supply Current (Zero Signal) 25 mA 

The following specifications apply for -55°C .s;;; TC .s;;; +125°C 

I nput Offset Voltage RS.s;;; 10 kn 6 mV 

I nput Offset Cu rrent 500 nA 

Input Bias Current 1.5 IlA 

Common Mode Rejection Ratio 70 dB 

Power Supply Rejection Ratio 150 IlVN 

RL = 1 kn 25,000 V/V 
Large Signal Voltage Gain 

RL = 11 n 25,000 V/V 

RSC = 0, R L = 1 kn ±11.5 V 
Output Voltage Swing 

RSC = 0, RL = 11 n ±11.5 V 

Supply Current (Zero Signal) 30 mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. MA791 

FREQUENCY COMPENSATION 

+15 V 
) 

I ~OllD TANTALUM GAIN Cc 

~ 
OUTPVT COMPENSATION 1 100 pF 

2 
4 .0033 ~F 5 pF NON-INVERTING 10 

- INPUT 
5 

RSC 100 Not. Req. 
1 _OUTPUT 

3 
INVERTING 4 

6 
- INPUT 9 

RSC ISC 10 

-~ 
7 

Cc 
0.6n 1.0 A 

20 k 

~ 10 ~F SOLID TANTALUM 
1.5n 500mA 

OFFSET ADJUST 
3.on 250mA (OPTIONAL) 

-15 V 

NOTE 
1. Power supply decoupling capacitors and compensation networks must have short leads and must be located at the amplifier pins. 

±15 VOLT OPERATION FOR 791C 

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

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS';;;; 10 kn 2.0 6.0 mV 

I nput Offset Cu rrent 20 200 nA 

Input Bias Current 80 500 nA 

Input Resistance 0.3 1.0 Mn 

Offset Voltage Adjustment Range ±15 mV 

Input Voltage Range ±12 ±13 V 

Common Mode Rejection Ratio 70 dB 

Power Supply Rejection Ratio 150 IlVN 

RL = 1 kn 20k V/V 
Large Signal Voltage Gain 

RL = 11 n 20k V/V 

RSC = 0, R L = 1 kn ±11.5 ±14 V 
Output Voltage Swing 

RSC = 0, R L = 11 n ±11.5 ±12.2 V 

RSC = 0.7n 1000 mA 
Output Short Circuit Current 

RSC = 1.5n 500 mA 

Supply Current (Zero Signal) 25 mA 

The followtng specifications apply for OoC < TC < 70°C 

Input Offset Voltage RS';;;; 10 kn 7.5 mV 

I nput Offset Current 300 nA 

I nput Bias Current 800 nA 

Common Mode Rejection Ratio 70 dB 

Power Supply Rejection Ratio 150 IlVN 

RL = 1 kn 15k V/V 
Large Signal Voltage Gain 

RL = 11n 15k V/V 

RSC = 0, RL = 1. kn ±11.0 V 
Output Voltage Swing 

RSC = 0, R L = 11 n ±11.0 V 

Supply Current (Zero signal) 30 mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • JLA791 

TYPICAL PERFORMANCE CURVES FOR 791 AND 791C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. tLA791 

TYPICAL PERFORMANCE CURVES FOR 791 AND 791C (Cont'd) 

MAXIMUM POWER 
DISSIPATION PER OUTPUT 

TRANSISTOR AS A FUNCTION 
OF CASE TEMPERATURE 

25 

20 

15 

10 
6°CIW 

'\ 

'\. 

o 
-50 -25 25 50 75 100 125 

TC - CASE TEMPERATURE - C 

SHORT CIRCUIT CURRENT 
AS A FUNCTION OF 

CASE TEMPERATURE 
1250 

............. I 
........ 

OUTPUT SAFE OPERATING AREA 
PER OUTPUT TRANSISTOR 

~ 
o 
> 

15 

I 7.5 

~ 
o 
> 
f
::> 
f
::> 
o 
I -7.5 
f-
::> 
o 
> 

-15 

i1 
1,J<2'2.:.,/ 

II deN 

/ / / 
/ / 

V' "de II 
J. 

/ / ';;-<20 s 

-1.0 -O.S O.S 1.0 

lOUT - OUTPUT CURRENT - AMP 

POWER BANDWIDTH AS A FUNCTION 
OF CLOSED LOOP GAIN 

1M 
I I I 

VS=±15V _ 
RL=lln _ 

SHORT CIRCUIT CURRENT 
AS A FUNCTION OF CURRENT 

SENSE RESISTOR, RSC 
1500 

1250 
< 
E 
I 

~ 1000 

U 
~ 750 

a: 
a: 
::> 

~ 500 

~ 
250 

o 

100 

\ 

'" ~ ............ 
o O.S 1.0 1.5 2.0 2.S 3.0 

RSC - CURRENT SENSE RESISTOR - Q 

SLEW RATE AS A FUNCTION 
OF CLOSED LOOP GAIN 

J
S

=I±lISV_ 
TC=2SoC -

1 1000 ............ I 
................... 1/

1 

TC=25°C -

I 
f-
Z 
w 
a: 
a: 
::> 
u 
f-
::> 
u 
a: 
U 
f-
a: 

~ 

7S0 
~~ 
J ~ 

500 ----r-- -~ 
250 

'"'"- RS~=3.0J-
c I T-

o I 
-50 -25 2S SO 75 100 125 

TC - CASE TEMPERATURE - °c 

VOLTAGE GAIN 
AS A FUNCTION OF 

lOOk 

10k 

lk 

V 

/ 
/ 

/" 

1 10 

CLOSEO LOOP GAIN 

100 

~ 10 

I 
w 

S 
~ v, 1.0 

o. 1 

V 
L/ 

,/ 

./ 
V 

10 100 

CLOSED LOOP GAIN 

OPEN LOOP FREQUENCY RESPONSE 

OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF 

FREQUENCY 
FREQUENCY RESPONSE FOR 

CLOSED LOOP GAINS 
160 

140 I-

120 

100 

80 
~ 

60 

40 

20 

o 
10 

IJU1U 

RL= 11 n 
TC = 25°C 

~~ Ce = 0 

" ~~ 
...... 

Ce = 100 pF 

IIII 
100 

Ce = 5pF 

t:::~ 
...... ~~ 

"" ~ 
10 k 100 k 1 M 

80 

40 

~ 
-40 

-80 

-120 

-160 

-200 

-240 
10 

FREQUENCY - Hz 

TYPICAL OFFSET VOLTAGE 
UN-NULLED AS A FUNCTION OF 

CASE TEMPE RATURE 

v = 115 v 

1\ 

" ............. r--r--"-

o 
-60 -20 20 60 100 140 180 

TC - CASE TEMPERATURE - °C 

vI = I±Wv 
RL = 11 n 
Tc = 25°C 

Ce = 5 pF 

~d}I=O r-.;: J I~ I 

Ce = loopF i" 

\ 

60 

z « 
" 40 

" ; 
o 
> 
...J 20 
;) 

~ 

UJ~ IJI= 11~J 

IIII 'r-.. 
RL = 11 n -
TC = 2SoC 

LIJb 

1111 ~r\ 

UJl PF 

IIII 1\ 
LIJ 100lpF 

_Ull 
100 lk 10 k 100 k 1 M 100 10 k 100 k 1 M 10 M 

FREQUENCY - Hz 

3-104 

FREQUENCY - Hz 

TYPICAL OFFSET VOL TAGE NULLED 
AS A FUNCTION OF 

CASE TEMPERATURE 

v = ±'15 V 

+0.5 

V 
I~~ V 

-0.5 

-60 -20 20 60 100 140 180 

TC - CASE TEMPERATURE - °C 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • ",A791 

TYPICAL APPLICATIONS 

POSITIVE VOLTAGE REGULATOR 

+30 V 

10 k 

20k 20k 

NOTES: 
a to 27 V regulator 
500 rnA output current 

5 k 

C 5 k 

DC SERVO AMPLIFIER 

50 k 

+15 V 

AC SERVO AMPLIFIER 
BRIDGE TYPE 

50 k 
VIN ~ t---..'VY---.----..""'----__. 

+28 V 10 k 

SIZE 8 OR 9 12 ,,-de 
SERVOMOTGIlI 

o 
5 k ,SERVOMOTOfil 

1.50 

10 k 
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101· 201 
GENERAL PURPOSE OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The 101 and 201 are General Purpose monolithic Operational Ampli
fiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide range of 
analog applications where tailoring of frequency characteristics is desirable. The 101 and 201 
compensate easily with a single external component. High common mode voltage range and absence 
of "latch-up" make the 101 and 201 ideal for use as voltage followers. The high gain and wide range 
of operating voltages provide superior performance in integrator, summing amplifier, and general 
feedback applications. The 101 and 201 are short-circuit protected and have the same pin con
figuration as the popular /-LA 741, /-LA 748 and /-LA 709. 

• SHORT-CIRCUIT PROTECTION 
• OFFSET VOLTAGE NULL CAPABI LlTY 
• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 

Metal Can 
DIP 

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

Metal Can, DIP 
Operating Temperature Range 

Military (101) 
Commercial (201) 

Lead Temperature (Soldering, 60 seconds) 

EOUIVALENT CIRCUIT 

CaMP NULL CaMP 

±22V 

500mW 
670mW 

±30V 
±15V 

-55°C to +125°C 
O°C to +70°C 

300°C 

CONNECTION DIAGRAMS 

8-LEAD METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 58 

NOTE: Pin 4 connected to case. 

ORDER INFORMATION 

TYPE 
101 
201 

PART NO. 
LM101H 
LM201H 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLIN E 6A 

NC NC 

NC NC 

OFFSET NULL FREQ. COMPo 
(COMP) 

INVERT INPUT V+ 

NON INVERTING OUTPUT 

OUTPUT 

Notes on following pages 
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INPUT 

V- OFFSET NULL 

NC NC 

ORDER INFORMATION 

TYPE 
101 
201 

PART NO. 
LM101D 
LM201D 

*Planar is a~patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101 • 201 

ELECTRICAL CHARACTERISTICS FOR 101 (±5.0V';;;; Vs .;;;; ±20V, T A = 25°C, C1 = 30pF unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS';;;; 10kn 1.0 5.0 mV 

Input Offset Current 40 200 nA 

Input Bias Current 120 500 nA 

Input Resistance 300 800 kn 

Supply Current Vs = ±20V 1.8 3.0 rnA 

Large Signal Voltage Gain 
VS=±15V 

VOUT = ±10V, RL;;;' 2kn 
50 160 V/mV 

The following specifications apply for -55°C';;;; T A';;;; +125°C: 

Input Offset Voltage RS';;;; 10kn 6.0 mV 

Average Temperature Coefficient RS';;;; 50n. 3.0 pV/oC 
of Input Offset Voltage RS';;;; 10kn 6.0 pV/oC 

TA =+125°C 10 200 nA 
Input Offset Current 

TA = -55°C 100 500 nA 

Average Temperature Coefficient +25° C .;;;; T A .;;;; +125° C 0.01 0.1 nA/oC 
of Input Offset Current -55°C';;;; TA';;;; +25°C 0.02 0.2 nA/oC 

Input Bias Current TA = -55°C 6.28 1.5 /.LA 

Supply Current T A = +125°C, Vs = ±20V 1.2 2.5 rnA 

Large Signal Voltage Gain 
Vs = ±15V, VOUT = ±10V 

25 V/mV 
RL;;;' 2kn 

I RL = 10kn ±12 ±14 V 
Output Voltage Swing Vs = ±15V I RL = 2kn ±10 ±13 V 

Input Voltage Range VS=±15V ±12 V 

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

Supply Voltage Rejection Ratio RS';;;;10kn 70 90 dB 

NOTES 

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3mW/oC for the Metal Can and 8.3mW/oC 
for the DIP. 

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

3. Short circuit may be to ground or either supply. The 101 ratings apply to +125°C case temperature or +75°C ambient temperature. The 
201 ratings apply to ,case temperatures up to +70

0
C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101 • 201 

ELECTRICAL CHARACTERISTICS FOR 201 (±5.0V ~ Vs ~ ±15V, T A = 25°C, Cl = 30pF unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Input Offset Voltage RS ~ 10kn 2.0 7.5 mV 

Input Offset Current 100 500 nA 

Input Bias Current 0.25 1.5 Jl.A 

Input Resistance 100 400 kn 

Supply Current VS=±15V 1.8 3.0 mA 

Large Signal Voltage Gain 
VS=±15V 

20 150 V/mV 
VOUT = ±10V, RL > 2kn 

The following specifications apply for O°C ~ T A ~ 70°C: 

Input Offset Voltage RS ~ 10kn 10 mV 

Average Temperature Coefficient RS ~ 50n 6.0 Jl.V/oC 
of Input Offset Voltage RS ~ 10kn 10.0 Jl.V/oC 

TA = 70°C 50 400 nA 
Input Offset Current 

TA = O°C 150 750 nA 

Average Temperature Coefficient 25° C ~ T A ~ 70° C 0.01 0.3 nA/oC 
of Input Offset Current 0° C ~ T A ~ 25° C 0.02 0.6 nA/oC 

Input Bias Current TA = O°C 0.32 2.0 Jl.A 

Large Signal Voltage Gain 
Vs = ±15V, VOUT = ±10V 

15 V/mV 
RL> 2kn 

_ I RL = 10kn ±12 ±14 V 
Output Voltage Swing VS-±15V IRL=2kn ±10 ±13 V 

Input Voltage Range Vs = ±15V ±12 V 

Common Mode Rejection Ratio. RS ~ 10kn 65 90 dB 

Supply Voltage Rejection Ratio RS ~ 10kn 70 90 dB 
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lOlA · 20lA · 30lA 
GENERAL PURPOSE OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The 101A, 201A and 301A are General Purpose monolithic Operational 
Amplifiers constructed using the Fairchild Planar* epitaxial process. These integrated circuits are 
intended for applications requiring low input offset voltage or low input offset current. The accuracy 
of long interval integrators, timers and sample and hold circuits is improved due to the low drift and 
low bias currents of the 101 A, 201 A, or 301 A. Frequency response may be matched to the individual 
circuit need with one external capacitor. The absence of "latch-up" coupled with internal short circuit 
protection make the 101 A, 201 A and 301 A virtually foolproof. The 101 A, 201 A and 301 A are pin 
compatible with the popular J.LA709, J.LA741, J.LA748 and J.LA777. 

• LOW OFFSET CURRENT AND VOLTAGE 
• LOW OFFSET CURRENT DRI FT 

• LOW BIAS CURRENT 
• SHORT CIRCUIT PROTECTED 
• LOW POWER CONSUMPTION 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Military and Instrument (101A and 201A) 
Commercial (301 A) 

Internal Power Dissipation (Note 1) 
Metal Can 
DIP 
Flatpak 
Mini DIP 

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

Metal Can, DIP, and Flatpak 
Mini DIP 

Operating Temperature Range 
Military (101A) 
Instrument (201A) 
Commercial (301 A) 

Lead Temperature (Soldering) 
Metal Can, DIP and Flatpak (60 seconds) 
Mini DIP (10 seconds) 

Output Short Circuit Duration (Note 3) 

EQUIVALENT CIRCUIT 

Notes on page 3 

COMP NULL COMP 
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±22V 
±18V 

500mW 

670mW 
570mW 
310mW 

±30V 
±15V 

-65°C to +150°C 
_55° C to +125° C 

_55° C to +125° C 
_25° C to +85° C 

O°C to +70°C 

OUTPUT 

300°C 
260°C 

Indefinite 

CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 58 

v-

NOTE: PIN CONNECTED TO CASE 

ORDER INFORMATION 
TYPE PART NO. 
lOlA LM101AH 
201A LM201AH 
lOlA LMlO1AH 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 

NON INVERTING 
INPUT 

ORDER INFORMATION 
TYPE PART NO. 
lOlA LM101AD 
lOlA LM201AD 
lOlA LM301AD 

10-LEAD FLATPACK 
(TOP VIEW) 

PACKAGE OUTLINE 3F 

N.C 
OFFSET NULL 

FREQ COMP 

INVERTING INPUT'-----";'--''
NON·INVERTING 

INPUT L...-.....r--..:I' 

N.C 

FREQ. COMP 

V+ 

OUTPUT 

OFFSET 
NULL 

Available on special request 

ORDER INFORMATION 
TYPE PART NO. 
lOlA LM101AF 
201A LM201AF 

8-LEAD MINIDIP 
(TOP VIEW) 

PACKAGE OUTLINE 9T 
OFFSET NULL 

(COMP.) 

INVERT INPUT 

NON· INVERT 
INPUT 

V-

ORDER INFORMATION 
TYPE PART NO. 
lOlA LMlO1AN 

FREQ. 
COMP 

V+ 

OUTPUT 

OFFSET 
NULL 

*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101A. 201A. 301A 

ELECTRICAL CHARACTERISTICS FOR 101A and 201A (±5.0V ~ Vs ~ ±20V, TA = 25°C, C1 = 30pF unless otherwise specified) 

PARAMETER CONDITIONS MIN TYP MAX 

Input Offset Voltage RS ~ 10k!2 0.7 2.0 

Input Offset Current 1.5 10 

Input Bias Current 30 75 

Input Resistance 1.5 4.0 

Supply Current Vs = ±20V 1.8 3.0 

Large Signal Voltage Gain 
VS=±15V 

50 160 
VOUT = ±10V, RL;;;;' 2k!2 

The following specifications apply for -55°C ~ T A ~ +125°C: (Note 4) 

Input Offset Voltage RS ~ 10k!2 3.0 

Average Temperature Coefficient 
3.0 15 of Input Offset Voltage 

Input Offset Current 20 

Average Temperature Coefficient +25°C ~ TA ~ +125°C 0.01 0.1 
of I nput Offset Current -55°C ~ TA ~ +25°C 0.02 0.2 

Input Bias Current 100 

Supply Current TA = +125°C, Vs = ±20V 1.2 2.5 

Large Signal Voltage Gain 
Vs = ±15V, VOUT = ±10V 

25 
RL;;;;' 2k!2 

RL = 10k!2 ±12 ±14 
Output Voltage Swing VS=±15V 

RL = 2k!2 ±10 ±13 

Input Voltage Range Vs = ±20V ±15 

Common Mode Rejection Ratio RS ~ 10k!2 80 96 

Supply Voltage Rejection Ratio RS ~ 10k!2 80 96 

GUARANTEED PERFORMANCE CURVES FOR lOlA AND 201A 
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UNITS 

mV 

nA 

nA 

Mn 

mA 

V/mV 

mV 

p,V/oC 

nA 

nA/oC 

nA/oC 

nA 

mA 

V/mV 

V 

V 

V 

dB 

dB 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101A. 201A. 301A 

ELECTRICAL CHARACTERISTICS FOR 301A (±5.0V';;;; VS';;;; ±15V, T A = 25°C, C1 = 30pF unless otherwise specified) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Input Offset Voltage RS';;;; 10kS1 2.0 7.5 mV 

Input Offset Current 3 50 nA 

Input Bias Current 70 250 nA 

Input Resistance 0.5 2 MS1 

Supply Current VS=±15V 1.8 3.0 mA 

Large Signal Voltage Gain 
Vs = ±15V 

25 160 V/mV 
VOUT = ±10V, RL;;;;" 2kS1 

The following specifications apply for O°C.;;;; T A';;;; 70°C: 

Input Offset Voltage RS';;;; 10kS1 10 mV 

Average Temperature Coefficient 
6.0 30 J.LV/oC of Input Offset Voltage 

Input Offset Current 70 nA 

Average Temperature Coefficient 25° C .;;;; T A .;;;; 70° C 0.01 0.3 nA/oC 
of I nput Offset Current 0° C .;;;; T A .;;;; 25° C 0.02 0.6 nA/oC 

Input Bias Current 300 nA 

Large Signal Voltage Gain 
Vs = ±15V, VOUT = ±10V 

15 V/mV 
RL;;;;" 2kS1 

RL = 10kS1 ±12 ±14 V 
Output Voltage Swing Vs = ±15V, RL = 2kS1 ±10 ±13 V 

Input Voltage Range Vs = ±15V ±12 V 

Common Mode Rejection Ratio RS';;;; 10kS1 70 90 dB 

Supply Voltage Rejection Ratio RS';;;; 10kS1 70 90 dB 

NOTES: 
(1) Rating applies to ambient temperature up to 70° C. Above 70° C ambient derate linearly at 6.3 mW/oC for the Metal Can, 8.3 mWr 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) Short circuit may be to ground or either supply.101A and 201A ratings apply to +125°C case temperature or +75°C ambient temperature. 

301 A ratings apply for case temperatures to 70° C. . 

(4) All 201A specifications apply for -25°C ~ T A ~ +85 0 C unless otherwise specified. 

GUARANTEED PERFORMANCE CURVES FOR 301A 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101A. 201A. 301A 

TYPICAL PERFORMANCE CURVES FOR 101A, 201A AND 301A (Unless Otherwise Specified) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101A. 201A. 301A 

TYPICAL PERFORMANCE CURVES FOR 101A, 201A AND 301A 

120 

100 

80 

60 

40 

16 

IZ 

OPEN LOOP FREQUENCY 
RESPONSE 

225 

180 

135 

80 

45 

10 100 lk 10k lOOk 1M 10M 

FREQUENCY - Hz 

LARGE'SIGNAL FREQUENCY 
RESPONSE 

- ---_.-

TA " 25°C 
vs" ±15V 

1\ 

1\ 
1\ \ cl "31~ 

1\ 
, 

1 
cl "30 pF , 1\ SINGlE POlE 

~ 1\ 

o 
Ik ,10k 

~ 
lOOk 

FREQUENCY - Hz 

~ 
1M 10M 

10 

-Z 

-4 

-6 

-8 

-10 

VOLTAGE FOLLOWER PULSE 
RESPONSE· 
-----

- r- Ir- -
\ INPUT \ I / 
\ ': /'\, 
\ 1/ OUTPUT 

\ r 
f- ). I 

SI~GL£ ~OLE 
TA -25°C_ 

Vr' ±~V 
01020 30 40 ~ 60 ro 80 

TIME-lIS 

120 

100 

80 

60 

40 

20 

-20 

OPEN LOOP FREQUENCY 
RESPONSE 

TWO POlE 

\ PHr 

\ ~ J 
" 1\ 

~ 

GAIN r\ 
TA " 25°C 

I'" VS" t15V 
I-Cl "30pf 

'" Cz ",300 pF 

225 

180 

135 

90 

45 

1 10 100 lk 10k lOOk 1M 10M 

FREQUENCY - Hz 

LARGE SIGNAL FREQUENCY 
RESPONS-e 

16 

IZ 

o 
10k 

1\ 
\ 
\ 

1\ 
1\ 

Vs" t15V 
TlI -25°C 
Cl "30pF-
Cz "300 pF 

TWO POlE 

" 
t--

lOOk 1M 

FREQUENCY - Hz 

VOLTAGE FOLLOWER PULSE 
RESPONSE 

10 

I-- 4 
1\ OUTPUT 

\ INPUT ~" 
\ TWO POlE 

-Z 

- IV T! -25 C._ 
VS'±15V ' 

-4 

-6 

-8 CI -30pF_ 

-10 
C? =300pF 

01020 30 40 ~ 60 ro 80 

TIME -lIS 

COMPENSATION CIRCUITS 

120 

100 

80 

60 

40 

20 

-20 

OPEN LOOP FREQUENCY 
RESPONSE 

I--r-..... 
TA -'25°C 

" 
Vs"±15V_ 

~ 
'~PH~\ 

~ 

'\, ), rvV -
GAIN~ 

" .... FEED FIRWARD 

225 

180 

135 

90 

45 

10 100 Ik 10k lOOk 1M 10M 100M 

FREQUENCY - Hz 

LARGE SIGNAL FREQUENCY 
RESPONSE 

16 

IZ 

o 
lOOk 

\ 
1\ 

f\ 
1\ 

-

VS" +15V 
TA " 25°C 

FEED FORWARD 

f'\. 
~ 1-1-

1M 

FREQUENCY - Hz 

10M 

INVERTER PULSE RESPONSE 
10 

~ 

-Z 

-4 

-6 

-8 

-10 

OUT~UT 
- f7 - I 

INPUT I 
I 

II 

- --
FEE9FOR~ARD 

TA = 25°C 
Vs - ±15V 

IZ34~678 

TIME-lIS 

(All pin numbers shown refer to 8 pin TO-5 packc;tge) 

SINGLE POLE COMPENSATION TWO POLE COMPENSATION FEEDFORWARD COMPENSATION 

Cl;?: Rl Cs 
Rl + R2 

C.= 30pF 

Cs = 30 pF 

C2=10Cl 

Vour 

3-113 

RI 
V IN D----''oAA._ ......... =I 

C, 
150pF 

Your 

C2= __ 1_ 

27TfoR2 

fo = 3 MHz 

I 



VIN 

FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101A. 201A., 301A 

TYPICAL APPLICATIONS 
(All pin numbers shown refer to 8 pin TO-5 package) 

FAST VOLTAGE FOLLOWER 

Power Bandwidth: 15 kHz 

Slew Rate: 1V/IJs 

VOLTAGE COMPARATOR FOR 
DRIVING DTL OR TTL 
INTEGRATED CIRCUITS 

°1 

°2 

°3 

OUTPUT 

MULTIPLE APERTURE 
WINDOW DISCRIMINATOR 

VIN > V4 

V4 

V3 < VIN < V4 

V2<VIN <V3 

VIN>VI 

3-114 

INVERTING AMPLIFIER 
-WITH BALANCING CIRCUIT 

INPUT o---w..-'--~Wv-----, 

">"---+---0 OUTPUT 

t May be zero'or equal to parallel combination 
of R1 and R2 for minimum offset. 

FAST SUMMING AMPLIFIER 

RI 
30kil 

VI N C>--''VV\r-+-4--=-! 

CI 
150pF 

C2 
3pF 

Power Bandwidth: 250 kHz 

Small Signal Bandwidth: 3.5 MHz 

Slew Rate: 10V/lls 

BILATERAL CURRENT SOURCE 

RI 
100kil 
0.1% 

VI N o---'l/II\r---=-t 

R2 
100kil 

R3 
50kil 
0.1% 

R5 
500il 
1% 

0.1% 
..---"\M--4----'l.J\IIr-~__o lOUT 

R4 
49.5kil 
0.1% 

iOUT= R3 VIN 
R1 R5 

R3 = R4 + R5 

R1 = R2" 



FAIRCHILD LINEAR INTEGRATED CIRCUITS. lOlA. 201A. 301A 

TYPICAL APPLICATIONS (CONtO) 
(All pin numbers shown refer to 8 pin TO-5 package) 

LOW FREQUENCY SQUARE WAVE 
GENERATOR 

RI 
1M 

...-----.-..1f--- LOW IMPEDANCE 
OUTPUT 

>=----.,IVv-......... ~- CLAMPED 
OUTPUT 

DI,6.2V 

D2,6.2V 

* Adjust C1 for frequency 

PRACTICAL DIFFERENTIATOR 

DOUBLE ENDED LIMIT DETECTOR 

v+ 

VOUT = 4.6V FOR VLo;;;; VIN o;;;;Vu 

VOUT = OV FOR VIN < VL OR VIN < Vu 

CIRCUIT FOR OPERATING 
WITHOUT A NEGATIVE SUPPLY 

f =_1_ 
c 21TR2C1 

fh=_1~ 
21TR1 C1 

=_1_ 

FREE-RUNNING MUL TIVIBRATOR 

RI 
160k.o. 

* Chosen for oscillation at 100 Hz 

VOUT O--_'VV\r-+-~~ 

DIGITAL 
VOLTMETER 

SOk.o. 
0.01% 

SO.o. 
0.1% 

+ 10V 6-----4--------0 

PULSE WIDTH MODULATOR 

RI R2 
VIN 100k.o. 100k.o. 

:!:SV 

CI 
VOUT 

0.47JLF * R3 
10k.o. 

RS DI,6.2V 
lOon D2,6.2V 

-::-

GAIN TEST CIRCUIT 

S± O.SpF 

6 

3-115 

SO.o. 

D.C. INPUT 
(±IOV FOR 
VS=±15V) 

TOL.ERANCE OF AL.L. UNMARKED 
RESISTORS IS 1% 

V I N X 1 03 1 0 X 1 0 3 

AVO = FOR ±10V INPUT 

2k.o. VOUT 

• 


