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LINEAR INTEGRATED CIRCUITS

HA748

The mA 748 is a High Performance Operational Amplifier 
featuring high gain, short circuit immunity, offset voltage 
null capability, simplified compensation and excellent tem
perature stability.

MATURES
• SHORT CIRCUIT PROTECTION
• OFFSET VOLTAGE NULL CAPABILITY
• LARGE COMMON-MODE AND DIFFERENTIAL 

VOLTAGE RANGES
• LOW POWER CONSUMPTION
• NO LATCH UP

Supply Voltage 
)UA748 
MA748C

±22V
±18V

Internal Power Dissipation 
(Note 1)

Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature 

Range

500mW
+30V
±15V

-65°C to +150°C

Operating Temperature Range 
juA748 
MA748C

Lead Temperature 
Output Short Circuit Duration 

(Note 3)

-55°C to +125°C 
0°C to +70°C 

300°C

Indefinite

M S

A PACKAGE
(Top View)

1. NC

O R D E R  P A R T  NO S. 
JU A 7 4 8 A //IA 7 4 8 C A

2. NC
3 . F req . C o m p . A /O f fs e t  N u ll
4 . In v e r t in g  In p u t
5. N o n in v e r t in g  In p u t
6 . V -
7. NC
8. N C
9 . O ffs e t N u ll

10. O u tp u t
11. V +
12. F req . C o m p . B
13. NC
14. NC

T  PACKAGE
1. F re q . C o m p  A /O f fs e t  N u ll

9 \ 2. In v e r t in g  In p u t
3. N o n in v e r t in g  In p u t
4 . v -
5. O ffs e t N u ll

y 6. O u tp u t
7. V +

■ NOS.
8. F req . C o m p . B

jU A 7 4 8 T /ju A 7 4 8 C T

V PACKAGE

O R D E R  P A R T  N O . 
JUA748CV

1. F req . C o m p . A /  O ffs e t N u ll.
2. In v e rt in g  In p u t
3 . N o n in v e rt in g  In p u t
4 . V “
5. O ffs e t N u ll
6 . O u tp u t
7. V +
8. F req . C om p. B

i . i iSVAl.FNT CIRCUIT

VOLTAGE OFFSET 
NULL CIRCUIT

TRANSIENT RESPONSE 
TEST CIRCUIT

NOTES:
1. R a ting  a pp lies  fo r  case te m p e ra tu re s  to  +70°C .
2. F o r s u p p ly  vo ltages less th a n  ± 1 5 V , th e  a bso lu te  m a x im u m  in p u t  

vo lta g e  is equal to  th e  s u p p ly  vo ltage.
3 . S h o rt c ir c u it  m a y  be  to  g ro u n d  o r e ith e r s u p p ly . R a tin g  a pp lies  to  

+7 0  C a m b ie n t te m p e ra tu re .
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LINEAR INTEGRATED CIRCUITS ■ mA748/748C

E L E C T R I C A L  C H A R A C T E R I S T I C S :  (V §  -  ±15V, T a  = 25°C unless otherwise specified)

PARAMETER CONDITIONS JUA748C JUA748
MIN TYP MAX MIN TYP MAX UNITS

I n p u t  O f f s e t  V o l t a g e R g  < 1 0  k O 2 .0 6 .0 1 .0 5 .0 m V
I n p u t  O f f s e t  C u r r e n t 2 0 2 0 0 2 0 2 0 0 n A

I n p u t  B ia s  C u r r e n t 8 0 5 0 0 8 0 5 0 0 n A

I n p u t  R e s is ta n c e 0 . 3 2 .0 0 .3 2 .0 MS2

I n p u t  C a p a c ita n c e 1 .4 1 .4 P F
O f f s e t  V o l t a g e  A d ju s t m e n t  R a n g e ± 1 5 ± 1 5 m V

I n p u t  V o l t a g e  R a n g e ± 1 2 ± 1 3 ± 1 2 ± 1 3 V

L a rg e -S ig n a l V o l t a g e  G a in R l  >  2  k f 2 ,  V o u t  =  ± 1 0 V 5 0  K 2 0 0 K 5 0 K 2 0 0 K
O u t p u t  R e s is ta n c e 7 5 7 5 n ,

O u t p u t  S h o r t - C i r c u i t  C u r r e n t 2 5 2 5 m A

S u p p ly  V o l t a g e  R e je c t io n  R a t io R g  <  1 0  k n 3 0 1 5 0 3 0 1 5 0 ju V /V

C o m m o n  M o d e  R e je c t io n  R a t io R g  <  1 0  k f l 7 0 9 0 7 0 9 0 d B
S u p p ly  C u r r e n t 1 .7 2 .8 1 .7 2 .8 m A

P o w e r  C o n s u m p t io n 5 0 8 5 5 0 8 5 m W

T r a n s ie n t  R e s p o n s e  ( u n i t y  g a in ) V in  =  2 0 m V ,  R L  =  2  k S I ,  C L  <  1 0 0  p F
R is e t im e O II CO o ■o *n 0 . 3 0 . 3 n s

O v e r s h o o t 5 .0 5 .0 %
S le w  R a te H [ _ >  2  k f i  C l  =  3 ( J p F 0 . 5 0 .5 V / p s

The Following Specifications Apply Over the Operating Temperature Ranges

I n p u t  O f f s e t  V o l t a g e R g  <  1 0  k « 7 .5 6 .0 m V
I n p u t  O f f s e t  C u r r e n t T a  m a x 9 . 0 3 0 0 7 .0 2 0 0 n A

T"a  m in 3 5 3 0 0 8 5 5 0 0 n A
I n p u t  B ia s  C u r r e n t T a  m a x 0 . 0 4 0 .8 0 . 0 3 0 .5 m A

T A  m in 0 . 1 3 0 .8 0 .3 1 .5 m A
I n p u t  V o l t a g e  R a n g e ± 1 2 ± 1 3 ± 1 2 ± 1 3 V
C o m m o n  M o d e  R e je c t io n  R a t io R g  < 1 0  k O 7 0 9 0 7 0 9 0 d B
S u p p ly  V o l t a g e  R e je c t io n  R a t io R g  <  1 0  k f i 3 0 1 5 0 3 0 1 5 0 m V / v

L a rg e -S ig n a l V o l t a g e  G a in H \ _ > 2  k n ,  V o u t  =  ± 1 0 V 2 5 2 5 V / m V
O u t p u t  V o l t a g e  S w in g Rl > io kn ± 1 2 ± 1 4 ± 1 2 ± 1 4 V

R l  >  2  k n ± 1 0 ± 1 3 ± 1 0 ± 1 3 V
S u p p ly  C u r r e n t T a  m a x 1 .6 3 .3 1 .5 2 .5 m A

A  m in 1 .8 3 .3 2 .0 3 .3 m A
P o w e r  C o n s u m p t io n ^ A  m a x 4 8 1 0 0 4 5 7 5 m W

T a  m in 5 4 1 0 0 6 0 1 0 0 m W

1 v p J C A L  C H A R A C T E R I S T I C  C U R V E S

6-125



LINEAR INTEGRATED CIRCUITS ■ mA748/748C

TYPICAL CHARACTERISTIC CURVES (Cont'd.)

INPUT OFFSET CURRENT 
A S A  FUNCTION OF 
SUPPLY VOLTAGE

INPUT OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE

V i T3V

ol— ______ ___ ___ i l l  C
- 6 0 - 2 0  20 60 TOO MO

TEMPERATURE -  *C

POWER CONSUMPTION 
AS A FUNCTION OF 

AMBIENT TEMPERATURE

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE

OUTPUT SHORT-CIRCUIT CURRENT ABSOLUTE MAXIMUM POWER
AS A FUNCTION OF DISSIPATION AS A FUNCTION

AMBIENT TEMPERATURE OF AMBIENT TEMPERATURE

INPUT NOISE CURRENT 
AS A FUNCTION OF 

FREQUENCY

INPUT NOISE VOLTAGE 
A S A  FUNCTION OF 

FREQUENCY

BROADBAND NOISE 
AS A FUNCTION OF 

SOURCE RESISTANCE

OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 

FREQUENCY

OPEN LOOP PHASE RESPONSE 
AS A FUNCTION OF 

FREQUENCY

OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 

FREQUENCY
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LINEAR INTEGRATED CIRCUITS ■ mA748/748C
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