
OPERATIONAL AMPLIFIERS
MC1533
MC1433

MONOLITHIC OPERATIONAL 
AMPLIFIER

OPERATIONAL AMPLIFIER 
MONOLITHIC SILICON 
INTEGRATED CIRCUIT

. .  . designed for use as a summing amplifier, in­
tegrator, or amplifier with operating character­
istics as a function of the external feedback 
components.

• High-Performance Open Loop Gain Characteristics
a V O L = 60,000 typical

• Low Temperature Drift — ±5  jLtV/°C

• Large Output Voltage Swing — 
±13 V typical @±15 V Supply

• Low Output Impedance — Z 0ut = 100 ohms typical

p S U F F IX
PLASTIC PACKAGE 

CASE 605 
TO-116

(M C 1 4 3 3 P  O n ly )

FIG U R E  1 -  C IR C U IT  SCH EM ATIC FIG U R E  2 -  EQ U IV A LEN T C IR C U IT

See P a cka ging In fo rm atio n  Se ctio n  for outlin e  d im ensions.



M C 1533, M C 1433 (continued)

E L E C T R IC A L CH A R A C TER IST ICS ( V + = + 1 5  V d c ,  V  = - 1 5  V d c ,  T A  =  + 2 5 ° C  u n le ss  o th e rw ise  n o te d )

Characteristic Symbol
M C1533 MC1433

UnitMin Typ Max Min Typ Max
O p e n  L o o p  V o lta g e  G a in a v o l -

<TA  =  + 2 5 ° C L 4 0 ,0 0 0 6 0 ,0 0 0 — 3 0 ,0 0 0 6 0 ,0 0 0 -

I T A  =  T , o w  ©  t 0  T h ig h  ©  ) 3 5 ,0 0 0 5 0 ,0 0 0 — 20,000 5 0 ,0 0 0 -

O u tp u t  Im p e d a n c e Z o u t a
(f  = 2 0  H z ) 100 1 5 0 - 100 1 5 0

In p u t  Im p e d a n c e Z jn ka
(f  = 2 0  H z ) 5 0 0 1000 - 3 0 0 6 0 0 -

O u tp u t  V o lt a g e  S w in g v 0 v p eak
(R L = 10 ka) ±12 ± 1 3 - ±12 ± 1 3 -
(R L = 2 ka) ± 1 1 ±1 2 ± 1 0 ±12 -

In p u t  C o m m o n  M o d e V o lt a g e  S w in g C M V jn + 9 .0 +10 - +8.0 + 9 .0 - V p e a k
-8 .0 - 9 . 0 - -8.0 - 9 . 0 -

C o m m o n  M o d e R e je c t io n  R a t io C M rej 9 0 100 - 8 0 100 - d B

In p u t  B ia s  C u rre n t 'b MA
( T a  =  + 2 5 ° C ) - 0 .5 1 . 0 - 0 .5 2.0
< T A  = T | 0W ) - - 3 .0 - - 4 .0

In p u t  O f fs e t  C u rre n t I' io l juA
( T A  =  + 2 5 ° C ) - 0 .0 3 0 .1 5 - 0 . 1 0 .5 0

<T A  = T|ow^ - - 0 .5 - - 0 .7 5

( t A  =  T high> - - 0.2 - - 0 .7 5

In p u t  O ffs e t  V o lt a g e  @ l v io l m V
( T a  = + 2 5 ° C ) - 1 . 0 5 .0 - 1 . 0 7 .5

( T A  = T | o w , T h jg h ) - - 6 . 0 - - 1 0

S te p  R e sp o n se  ( C 2  = 10  p F )
( G a in  = 1 0 0 , 1 0 %  o v e rsh o o t, ) t f - 0 .2 5 “ - 0 .2 5 - MS

]  R l  =  10  ka, r 2 = 1 . 0  M f l ,  > ł pd - 0 . 1 - - 0 . 1 - MS

( R 3 = 1 0 0  a , C-i = 0 .0 1  juF ) d V o u t /dt © - 6 . 2 - - 6 . 2 - V / ms

( G a in  = 1 0 , no o v e rs h o o t, ) t f - 0 .3 : _ - 0 .3 - MS

| R 1 = 1 0  ka, r 2 -  1 0 0  ka, > tp d - 0 . 1 _ : - 0 . 1 - MS

I R3 = 10 a , C-j = 0.1 m F ) d V o u t /dt © 2 .9 - 2 .9 - V / ms

( G a in  = 1 , 5 %  o v e rs h o o t, ) tf - 0 . 2 - - 0 . 2 - MS

) R-i = 10 ka , r 2 = 10 ka , v tp d Q .1 - - 0 . 1 - MS

j R 3 = 1 0a, C t = 1 .0 /u F  \ d V o u t / d t  © - 2 . 0 “ - 2 . 0 - V / ms

A v e ra g e  T e m p e ra t u re  C o e ff ic ie n t
o f  In p u t  O f fs e t  V o lta g e 0>OtL

m V / ° c

(T a  = T ,ow to  + 2 5 ° C ) 8.0 - 1 0 -
(TA = + 2 5 ° C  to  T highl 5 .0 - - 8.0 -

A v e ra g e  T e m p e ra tu re  C o e ff ic ie n t
o f  In p u t  O f fs e t  C u r r e n t | T C , io l n A / ° C
< TA  -  T | 0W to  T h ig h ) - 0 . 1 - - 0 . 1 -
( T A = + 2 5 ° C t o T h ig h ) -  : 0 .0 5 " - 0 .0 5 -

D C  P o w e r D is s ip a t io n Pd mW
(P o w e r S u p p ly  = ± 1 5  V ,  V Q = 0) - 1 2 5 1 7 0 - 125 2 4 0

P o s it iv e  S u p p ly  S e n s it iv it y s + M V /V
( V  c o n sta n t) - 5 0 1 5 0 - 5 0 2 0 0

N e g a tiv e  S u p p ly  S e n s it iv it y S " M V /V
< V + c o n sta n t) - 5 0 1 5 0 - 5 0 2 0 0

0  T h ig h  =  + 7 5 ° C  fo r  M C 1 4 3 3 , T|OW = 0  fo r  M C 1 4 3 3  (5) I n p u t o ffs e t  v o lta ge  ( V j Q) m a y be ad ju ste d  to  z e r o .
+ 1 2 5 ° C  fo r  M C 1 5 3 3  - 5 5 ° C  fo r  M C 1 5 3 3  ®  d V o u t/d t =  S le w  R a te



M C 1533, M C 1433 (continued)

MAXIMUM RATINGS ( T A  = + 2 5 ° C  u n le ss  o th e rw ise  n ote d )

R a t in g S y m b o l V a lu e U n it

P o w e r S u p p ly  V o lta g e  M C 1 5 3 3 ,M C 1 4 3 3 V + +20 ,+ -18 V d c
M C 1 5 3 3 .M C 1 4 3 3 V - 2 0 , - 1 8 V d c

D if fe r e n t ia l  In p u t  S ig n a l V in ± 1 0 V o lt s

C o m m o n  M od e In p u t  S w in g C M V in ± V + V o lt s

L o a d  C u rre n t ' L 1 0 m A

O u tp u t  S h o r t  C ir c u it  D u ra t io n *S 1 . 0 s

P o w e r D is s ip a t io n  (P a c k a g e  L im it a t io n ) P d
M etal P a ck a g e 6 8 0 m W

D e ra te  ab o ve  T A  = + -2 5 °C 4 .6 m W / ° C
F la t  P a cka ge 5 0 0 mW

D era te  a b o ve  T A  = + -2 5 °C 3 .3 m W / ° C
D u a l In -L in e  C e ra m ic  P a ck a g e 6 2 5 m W

D era te  a b o ve  T A  = + -2 5 °C 5 .0 m W / °C
D u a l In -L in e  P la stic  P a ck a g e 4 0 0 m W

D era te  ab o ve  T A  = + 2 5 ° C 3 .3 m W / ° C

O p e ra t in g  T e m p e ra tu re  R a n g e t a ° C
M C 1 5 3 3 - 5 5  to  + 1 2 5
M C 1 4 3 3 0  to  + 7 5

S to ra g e  T e m p e ra tu re  R a n g e T stg ° C
M etal an d  C e ra m ic  P a ck a g e s - 6 5  to  + 1 5 0

P la s t ic  P a cka g e - 6 5  t o + 1 2 5

TY P IC A L CH A RA CTER ISTICS
F I G U R E  3  -  T E S T  C I R C U I T

V + = + 1 5  V d c ,  V  = - 1 5  V d c ,  T a  = + 2 5 ° C

V+

F ig .
N o .

C u rv e
N o .

T e s t  C o n d it io n s

R 1 ( f t ) R 2  ( n > R 3  ( f t ) C t (mF ) C 2  (p F )

4 1 1 0  k 1 0 k 1 0 1 . 0 1 0

2 1 0 k 1 0 0  k 1 0 0 . 1 1 0

3 1 0 k 1 .0  M 1 0 0 0 . 0 1 1 0

3 1 .0 k 1 .0  M 3 9 0 0 . 0 0 2 1 0

5 1 1 0 k 1 0  k 1 0 1 . 0 1 0

2 1 0  k 1 0 0  k 1 0 0 . 1 1 0

3 1 0 k 1 .0  M 1 0 0 0 . 0 1 1 0

4 1 . 0  k 1 .0  M 3 9 0 0 . 0 0 2 1 0

6 1 0 oo 1 0 1 . 0 1 0

2 0 oo 1 0 0 . 1 1 0

3 0 oo 1 0 0 0 . 0 1 1 0

4 0 OO 3 9 0 0 . 0 0 2 1 0



PE
AK

-T
O-

PE
AK

 V
OL

TA
GE

 (V
OL

TS
)

MC 1533, MC 1433 (continued)

TY P IC A L CH A RA C TER IST ICS (continued)
( V + = + 1 5  V d c ,  V  =  - 1 5  V d c ,  T ą  =  +  2 5 ° C  u n le ss o th e rw ise  n o te d )

F IG U R E  4 -  L A R G E -S IG N A L  SWING versus F R E Q U E N C Y

10 100 1.0 k 10 k 100 k 1.0 M
f, FREQUENCY (Hz)

F IG U R E  6 -  O F F S E T  A D JU S T  C IR C U IT
F IG U R E  7 -  OPEN LO O P V O L T A G E  G A IN  versus F R E Q U E N C Y  

(H IG H  G A IN  C O N F IG U R A T IO N )

\ ,
4

CURVE 1 ' s, 2' 3'
s

X .
V s

v _

ol— — — I—L-l— — — I—LI— — L_m— — LLLI__ >  II10 100 1.0 k 10 k 100 k 1.0 M

f, FREQUENCY (Hz)

____________________PIN CONNECTIONS___________________ _
Schemat.c A B C D E E G H J  K
"G " Package_________1 2 3 4 5 6 7 8 9  10
"F "  Package_________ 10 1 2 3 4 5 6 7 8  9
" L "  & "P " Packages 4 5 6 7 11 12 13 14 2 3
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M C 153 3, M C 1433 (continued)

TY P IC A L CH A RA CTER ISTICS (continued)

F IG U R E  8 -  POW ER D ISS IP A TIO N  F IG U R E  9 -  V O L T A G E  G A IN
versus POWER S U P P LY  V O L T A G E  versus POW ER SU P P LY  V O L T A G E

V+ AND V-, POWER SUPPLY VOLTAGES (VOLTS)

F IG U R E  10 -  COMMON M ODE SWING  
versus POW ER SU P P LY  V O L T A G E

F IG U R E  11 -  IN PU T N O ISE V O L T A G E  
versus S O U R C E  R E S IS T A N C E


