
/  MC1535
OPERATIONAL AMPLIFIERS

MC1435

MONOLITHIC DUAL OPERATIONAL AM PLIF IERS

. . . designed for use as summing amplifiers, 
integrators, or amplifiers with operating char­
acteristics as a function of the external feed­
back components. Ideal for chopper stabilized 
applications where extremely high gain is 
required with excellent stability.

Typical Amplifier Features:

• High Open Loop Gain Characteristics — A ^ q |_= 7,000

• Low Temperature Drift — ±10 n V/°C

• Low Input Offset Voltage -  1.0mV

• Low Input Noise Voltage — 0.5//V

MONOLITHIC DUAL  
OPERATIONAL AM PLIF IERS  

INTEGRATED C IRCU IT

EPITAXIAL PASSIVATED

F SUFFIX
CERAM IC PACKAGE 

CASE 607 
TO -86 (bo ttom  view)

(top view) k

G SUFFIX
M E TA L PACKAGE 

CASE 602B

L SUFFIX
CER AM IC  PACKAGE 

CASE 632 
TO-116

HIG H Z in , D IF F E R E N T IA L  TO S IN G LE-ENDED A M P LIF IE R  LAR G E O UTPUT SWING C O N FIG U R A T IO N  (F L O A T IN G  LOAD)

10k 10k

V0 = 20 Vjn 
Vo =±10 

Vp.p max

See Packaging In fo rm ation  Section  for outline  dim ensions.



M C 1535, M C 1435  (continued)

C IR C U IT  S C HEM ATIC E Q U IV A L E N T  C IR C U IT

INPUT LA G I OUTPUT LAG 1
10 11 12(4) 14(6)

INPUT 
LAG 1
10 11 12(4)
0 < ? 0

OUTPUT 
LAG 1

o
4 3 2(8)

INPUT 
LAG 2

OUTPUT 
LAG 2

Number at end of terminal is pin number for ceramic packages.
Number in parenthesis is pin number for metal package. Input Lag available only in ceramic packages.

M A X IM U M  R A T IN G S (TA = +25°C unless otherwise noted)

R ating S ym b o l M C 1535 M C 1435 U n it

Power S upp ly  Voltage V + + 10 +9 .0 V dc
V " -1 0 -9 .0

D iffe re n tia l In p u t Signal Vin ± 5 .0 + 5 .0 V o lts

Com m on-M ode In p u t Sw ing C M V in +5.0  -4 .0 + 5 .0 -4 .0 V o lts

Load C urren t 'L 20 20 m A

O u tp u t S ho rt C irc u it D u ra tio n T SC C o ntin u ou s

Power D iss ipa tion  (Package L im ita t io n ) Pd
F la t Ceram ic Package M C 1535F , M C 1435F 500 mW

Derate above T ą  = + 2 5 °C 3.3 m W /°C
Metal Package M C 1535G , M C 1435G 680 mW

Derate above T ą  = + 2 5 °C 4.6 m W /°C
Ceram ic Dual In -L in e  Package M C 1435L 625 mW

Derate above T ą  = + 2 5 °C 5.0 m W /°C

O pera ting  Tem peratu re  Range t a -5 5  t o +125 0 to  +75 °C

Storage Tem peratu re  Range T stg -6 5  to  + 1 5 0 -6 5  to  +1 5 0 °c



M C 1535, M C 1435 (continued)

ELECT R IC A L  C H A R A C T ER IST IC S  (Each Amplifier) (V+ = +6.0 Vdct V~ = -6.0 Vdc, T ą  = +25°C unless otherwise noted)
M C 1535 M C 1435

C haracte ristics S ym bo l M in T y p M ax M in T y p M ax U n it

In p u t Bias C u rre n t >b
h  + l 2 T A  = + 2 5 °C 1.2 3 .0 - 1.2 5.0 p A d c

b 2 'T A = T lo w  to  T h ig h ( l ) : “ -  ; : 6 .0 - - 10

In p u t O ffse t C u rren t |l io I nA d c
T A  = + 2 5 °C 50 3 00 - 50 500
T a  = + 2 5 °C  to  Th igh - 300 - - 1500

T A - T lo w  to  + 2 5 °C - 9 00 - - 1500

In p u t O ffse t Voltage m V dc
T a  = + 2 5 °C — 1.0 3.0 - 1.0 5.0
T A  = T |0W to  Th jgh - - 5 .0 - - 7.5

D iffe re n tia l In p u t Im pedance (O pen -Loop , f  = 2 0  Hz)
Parallel In p u t Resistance R p 10 45 — 10 45 — kohm s
Parallel In p u t Capacitance Cp “ 6 .0 - - - pF

C om m on-M ode In p u t Im pedance (f = 20 Hz) Z (in) - 250 - 250 - Meg ohm s

C om m on-M ode In p u t V oltage Swing C M V jn +3.0 +3 .9 +3 .0 +3.9 - V p k
-2 .0 -2 .7 - . -2 .0 -2 .7 -

E qu iva le n t In p u t Noise Voltage en • : 45 - 45 - n V /(H z )1/2
(A \ /=  100, Rs = 10 kohm s, f=  1.0 kH z, B W = 1 .0 H z )

C om m on-M ode R e jec tion  R a tio  ( f = 100 Hz) C M rej -7 0 -9 0 - -7 0 -9 0 dB

Open L o o p  V oltage Gain a V O L 4 ,0 0 0 7 ,0 0 0 10,000 3 ,500 7 ,000 - V /V
(T A  = T |ow  to  Th jgh)

Pow er B an d w id th PBW -  . 40 - - 40 - kH z
(A V  = 1, R|_ = 2 .0  kohm s, T H D <  5%, V o = 20 V p-p)

U n ity  G ain  Crossover Frequency (open-loop) 1.0 -  : - 1.0 - M Hz

Phase M arg in  (open -loop, u n ity  gain) - 75 - - 75 - degrees

Gain M argin - 18 - - 18 - dB

Step Response
( G ain  = 100, 30% overshoot. t f . 0 .3 — _' - 0 .3 _ MS
JR 1  = 4 .7 k f t ,  R2 = 4 7 0 k H , tpd 0.1 - 0.1 - MS
( R3 = 150  n ,  C1 = 1 ,000  pF d V o u t /d t  © 0.167 - - 0 .167 - V /ps

( Gain = 1 0 , 10% overshoot, t f ■=- 1.9 - - 1.9 - MS

J R1 = 47 k f t ,  R2 = 4 7 0  k f i . tpd — - 0.3 - _ 0.3 — MS

j  R 3  = 47 a ,  C1 = 0.01 mF d V o Ut / d t  © 0,111 - - 0.111 - V /ms

( G ain = 1 ,5 %  overshoot, t f 27 _ 27 - MS

} R1 = 47 k a ,  R2 = 47  k f i . tpd 0.25 - - 0.25 - MS

| R 3 = 4 ,7  n ,  C1 = 0 .1  juF d V o Ut /d t  © 0 .0 1 3 - 0 .013 - V / jU S

O u tp u t Im pedance (f = 20  Hz) Z o u t 1.7 - 1.7 - kohm s

S h o rt-C irc u it  O u tp u t C u rre n t •sc - ± 1 7 - ± 1 7 - m A d c

O u tp u t V o ltage  S w ing (R|_ = 2 .0  kohm s) v 0 + 2.5 ± 2 . 8 ± 2 .3 ±2 .7 - Vp

Pow er S up p ly  S e n s itiv ity M V / V

V "  = constan t, Rs <  10 kohm s s+ ' ' — ■ 50 — — 50 —
V + = cons tan t, R s<  10 kohm s s- - 100 - - 100 -

Power S up p ly  C u rren t (T o ta l) 'D + -  ' 8 .3 12.5 - 8 .3 15 m A dc

! d : -  : 8 .3 12.5 - 8 .3 15

DC Q uiescent Power D iss ipa tion  (T o ta l) PD — . 100 150 - 100 180 mW
<Vo  = 0)

M A T C H IN G  C H A R A C T E R IS T IC S

Open L o o p  V oltage  Gain A V O L 1 -A V O L 2 - ± 1 .0 - ± 1 .0 - dB

In p u t Bias C u rre n t l b 1 - | b2 „  ; ± 0 .1 5 - - ± 0 .1 5 - m a

In p u t O ffse t C u rre n t l io 1 " l io2 ± 0 .0 2 _ - ± 0 .0 2 - ma

Average Tem pera tu re  C o e ffic ie n t ^ C | jo 1 -T C | j0 2 +0.1 - - ±0 .1 - n A /° C

In p u t O ffs e t Voltage V io 1 -V io 2 ±0.1 -  : - ±0 .1 - m V

Average T em pera tu re  C o e ffic ie n t T C v io 1 -T C V io 2 ± 0 .5 — „ ±0 .5 - M V /°C

Channel Separation  (See Fig. 10) 
(f = 10 kH z)

eo u t 1 

eo u t 2
-6 0 - -6 0 -

dB

© T lo w : 0 ° C  fo r  M C 1 4 3 5  ©  d V o u t /d t  = S le w  Rate
- 5 5 ° C  fo r  M C 1 5 3 5  

T h ig h : + 7 5 ° C  fo r  M C 1 4 3 5  
+ 1 2 5 ° C  fo r  M C 1 5 3 5
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M C 1535, M C 1435 (continued)

TYP ICA L OUTPUT C H A R A C T ER IST IC S
(V+ = +6.0 Vdc, V" = -6.0 Vdc, T a  = +25°C

F IG U R E  1 -  TE S T  C IR C U IT

FIGURE
NO.

CURVE
NO.

VOLTAGE
GAIN

TEST CONDITIONS OUTPUT 
NOISE 

(mV rms)R^U) R2(52) C^pF) R3{£2) C2(pF)

2 3 I  1 47 k 47 k 100,000 4.7 0 0.12
3A l or 1 47 k 47 k 0 OO 50,000 0.46

3 ] j 100 4.7 k 470 k 1,000 150 0 1.7
|or 100 4.7 k 470 k 0 OO 510 2.1

2 I 10 47 k 470 k 10,000 47 0 1.0
|or 10 47 k 470 k 0 OO 5,000 2.1

3 I 1 47 k 47 k 100,000 .  4.7 0 0.12
1 or 1 47 k 47 k 0 oo 50,000 0.46

4 1 I a v o l 100 00 1,000 150 0 8.1
lor AyOL 100 00 0 OO 510 8.1

2 I a v o l 100 OO 10,000 47 0 5.5
lor a v o l 100 00 0 00 5,000 5.5

3 1 a v o l 100 OO 100,000 4.7 0 4.4
lor a v o l 100 OO 0 00 50,000 4.4

F IG U R E  2 -  L A R G E  S IG N A L  SW ING 
versus FR E Q U E N C Y

100 1.0 k 10 k 100 k 1.0 M

f, FREQUENCY (Hz)

F IG U R E  4 -  O PEN LOOP V O L T A G E  G A IN  
versus F R E Q U E N C Y

100 1.0k 10k 100k 1.0 M 10 M

F IG U R E  3 -  V O L T A G E  G A IN  versus FR E Q U E N C Y

1

\

2

s

3 \
100 1.0 k 10 k 100 k 1.0 M 10 M

f, FREQUENCY (Hz)

F IG U R E  5 -  IN P U T  O F F S E T  V O L T A G E  
versus T E M P E R A T U R E

-6 0  -4 0  -2 0  0 +20 +40 +60 +80 +100 +120 +140

f, FREQUENCY (Hz) Ta , AMBIENT TEMPERATURE CC)



M C 1535r M C 1435 (continued)

F IG U R E  6 -  V O L T A G E  G A IN  versus 
POWER S UPPLY V O L T A G E

F IG U R E  8 -  POW ER D IS S IP A T IO N  versus 
POW ER SU P PLY  V O L T A G E

FIG U R E  7 -  C O M M O N  M O D E  SW ING

V+ and V". POWER SUPPLY VOLTAGE (VOLTS)
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F IG U R E  9 -  O U TP U T  W ID E B A N D  NO ISE V O L T A G E  
versus SOURCE R E S IS TA N C E

Rs, SOURCE RESISTANCE (OHMS)

F IG U R E  10 -  IN D U C E D  IN P U T  S IG N A L  
(C H A N N E L  S E P A R A T IO N ) versus FR E Q U E N C Y

Induced input signal [fiV of induced input signal in amplifier =2 
per volt of output signal at amplifier ^1)

Rp
e' out2 = e'in2 where e'0ut2 is the component of 

eQUt2 due only to lack of perfect separation between the 

two amplifiers.


