
/  MC1537
O P E R A T IO N A L  A M P L IF IE R S

MC1437

HIGHLY MATCHED
MONOLITHIC DUAL OPERATIONAL AMPLIFIERS

. . . designed for use as summing amplifiers, integrators, or amplifiers 
with operating characteristics as a function of the external feedback 
components. Ideal for chopper stabilized applications where ex
tremely high gain is required with excellent stability.

DUAL MC1709
MONOLITHIC SILICON 

OPERATIONAL AMPLIFIERS 
INTEGRATED CIRCUIT

Typical Amplifier Features:
•  High-Performance Open Loop Gain Characteristics -

A \/O L = 45,000 typical
•  Low Temperature Drift — ± 3  jtiV/°C
•  Large Output Voltage Swing —

± 1 4  V typical @ ±  15 V Supply

M AXIM UM  RATINGS (T A = +25°C)

Rating Sym bol Value U n it

Power Supply Voltage V+ +18 Vdc

V -18 Vdc

D iffe rentia l Inpu t Signal V in ± 5 .0 V olts

Common Mode Inp u t Swing C M V in ± V + Volts

O u tp u t S hort C ircu it Duration ts 5.0 s

Power D issipation (Package L im ita tion ) Pd
Ceramic Package 750 mW

Derate above T / \  = +25°C 6.0 m W /°C
Plastic Package 625 mW

Derate above T / \  = +25°C 5.0 m W /°C

Operating Temperature Range T a °C
MC1537 -5 5  t o +125
MC1437 0 to  +75

Storage Temperature Range T stg -6 5  t o +150 °c

P S U F F IX
P L A S T IC  P A C K A G E  

CASE 6 0 5  
T O -1 1 6

(M C1437 only)

14

(to p  view) t

L S U F F IX
C E R A M IC  P A C K A G E  

CASE 63 2  
T O -1 1 6

See Packaging In fo rm a tio n  S ection fo r  o u tlin e  dim ensions.



M C 1537, M C 1437 (continued)
ELECTRICAL CHARACTERISTICS — Each A m p lif ie r  { V + = +15  V dc, V  = —15 V dc, = 2 5 °C  unless o th e rw ise  n o ted)

M C I 537 M C 1437
Characteristic Symbol M in T y p M ax M in Typ M ax U n it

Open Loop  V oltage  Gain a v o l _
(R L = 5 .0 k£7, V Q = ± 1 0  V , 25 ,000 45,000 70,000 15,000 45,000 _

T A  = T |0 w ©  tO T h ig h © )

O u tp u t Impedance Zo - 30 -  .. _ 30 _ n
(f = 20 Hz)

In p u t Impedance z in 150 400 50 150 _ k f t
(f = 20 Hz)

O u tp u t Voltage Sw ing v 0 Vpeak
(R|_ = 10 k t l ) ± 1 2 ± 1 4 - ± 1 2 ± 1 4 -
(R[_ = 2 .0  k f i ) ± 1 0 ± 1 3 - - - -

In p u t Com m on-M ode Voltage Swing C M V jn ± 8 .0 ± 1 0 - ± 8 .0 ± 1 0 - v peak
Com m on-M ode R ejection R atio CMrej 70 100 : - 65 100 - dB
In p u t Bias C u rren t 'b mA

/  h + l 2 \  (T a  = +25°C ) - 0.2 0.5 - 0.4 1.5

\ b ‘  2 f  (T A  = T |0 W © ) - 0.5 1.5 - - 2 .0

In p u t O ffse t C urren t r a mA
( l io  = l l  -  l2 ) 0.05 0.2 - 0.05 0.5

« io “ l l  - ' 2 .  T A  = T |o w © ) : 0.5 - - 0 .75
( l i o = l i - | 2 . T A  = T h ig h © ) 0,2 - - 0 .75

In p u t O ffse t Voltage W Q m V
(T A  = +25°C ) 1.0 5,0 - 1.0 7.5
(TA  = T |0 w ©  to  T h ig h © ) -r r : 6 .0 - - 10

Step Response
/G a in  = 100, 5% overshoot, \ t f 0.8 - 0.8 - MS
< R 1 = 1 k n ,  R 2 =  100 k n ,  ( tpd ■. - 0 .38 -  : - 0 .38 - MS
( r 3 = 1.5 k f i . C i  = 1 0 0 p F ,C 2  = 3 .0 p F ) d V o u t/d t  ® i 12 - - 12 - V / m s

/G a in  = 10, 10% overshoot, 1 t f n -  - ™ .. ; 0.6 - 0.6 MS
< R 1 = 1 k f i ,  R2 = 10 k f i ,  \ tpd - 0.34 - - 0.34 - MS

(  R3 = 1.5 k f i ,  C ! = 500 pF, C2 = 20 pF ) d V o u t/d t  ® - 1.7 - 1.7 - V / m s

/ Gain =  1 ,5 %  overshoot, j t f - 2.2 - - 2.2 _ MS

<R1 = 1 0 k f i ,  R 2 = 1 0 k n ,  > tpd - 1.3 _ 1.3 - MS

(  R3  = 1.5 k n .  ^  =  5000 pF, c 2 = 200 pFj d V o u t/d t  © - 0.25 - 0.25 - V / m s

Average Tem peratu re  C o e ffic ie n t o f iT C v io i Mv /° c
In p u t O ffse t Voltage
(R g =  50 f i ,  T ą  = T |0W ( j )  to  Tj-,igh ©  ) 1.5 1.5
IR S g 1 0 k f 2 . T A  =  T |o w © t o  Th igh  © ) - 3 .0 _ 3.0 -

Average Tem peratu re  C o e ffic ie n t o f iT C iio l n A /°C
In p u t O ffse t Voltage

IT A  =  T |o w  ©  to  +2 5 °C ) - 0.7 - - 0.7 -

(T A  =  + 2 5 °C  to  T h i g h © 0.7 ; - - 0.7 -

DC Power D issipation (T o ta l) P d - 160 225 - 160 225 mW
(Power S upp ly  = ± 1 5  V , V 0 = 0)

Positive S upp ly  S en s itiv ity s+ : 10 150 - 10 200 M V/V
(V -  constant)

Negative S upp ly  S en s itiv ity s~ _ 10 150 _ 10 200 m V / v

(V + constant)

©  T low  = 0 ° C  fo r  M C 1 4 3 7  © T hjgh = + 7 5 ° C  fo r  M C 1 4 3 7  © d V o u t/d t  = S le w  R ate
= - 5 5 ° C  fo r  M C 1 5 3 7  = +1 2 5 ° C  fo r  M C1 5 3 7

M ATCHING CHARACTERISTICS
Open Loop Voltage  Gain a V O L 1 -A V O L2 - ± 1 .0 - _ ± 1 .0 - dB

In p u t Bias Curren t l b1 ’ l b2 - ± 0 .1 5 _ - ± 0 .1 5 - m a

In p u t O ffset C u rren t I’ io l  M* io2 l - ± 0 .0 2 - - ± 0 .0 2 - mA

Average Tem peratu re  C o e ffic ie n t |TC | jo  11~ |TC| io 2 1 - ± 0 ,2 - _ ± 0 .2 - n A /°C

In p u t O ffse t Voltage IV io l l - IV io 2 l - ± 0 .2 - - ± 0 .2 - m V

Average Tem peratu re  C o e ffic ie n t |TC \/jo1  M T C \/io 2 l - ± 0 .5 __ ■ - ±0 .5 _ M V /°C

Channel Separation 
(f = 10 kHz) eo u t 1 

eo u t 2
- 90 ' " : - T - 90 - dB
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M C 1537, M C1437 (continued)

TY P IC A L OUTPUT C HARACTERISTICS

FIGURE 3 -  TEST CIRCUIT 
V+ = +15 Vdc, V  = 15 Vdc, TA = 25°C

FIGURE CURVE VOLTAGE TEST CONDITIONS OUTPUT
NOISE

NO. NO. GAIN Rl(ft) R2(fi) R3M C^pF) C2(pF) (mV(rms))

4 1 1 10k 10k 1.5 k 5.0 k 200 0.10
2 10 10k 100 k 1.5 k 500 20 0.14
3 100 10k 1.0 M 1.5 k 100 3.0 0.7
4 1000 1.0 k 1.0 M 0 10 3.0 5.2

5 1 1 10k 10k 1.5 k 5.0 k 200 0.10
2 10 10k 100 k 1.5 k 500 20 0.14
3 100 10k 1.0 M 1.5 k 100 3.0 0.7
4 1000 1.0 k 1.0 M 0 10 3.0 5.2

6 1 a vo l 0 CO 1.5 k 5.0 k 200 5.5
2 a vo l 0 CD 1.5 k 500 20 10.5
3 a v o l 0 CO 1.5 k 100 3.0 21.0
4 a vo l 0 00 0 10 3.0 39.0
5 a vo l 0 00 00 0 3.0 —

FIGURE 4 -  LARGE SIGNAL SWING
versus FREQUENCY FIGURE 5 -  VOLTAGE GAIN versus FREQUENCY

f, FREQUENCY (Hz) f, FREQUENCY (Hz)

FIGURE 6 -  OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY

FIGURE 7 -  TOTAL POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE

10 100 1.0 k 2.0 k 5.0 k 10 k 100 k 1.0 M 4.0 6.0 8.0 10 12 14 16 18

f, FREQUENCY (Hz) V+ AND V,“  POWER SUPPLY (Vdc)



M C 1537, M C 1437 (continued)

TY P IC A L C HA R ACTERISTICS (continued)
FIGURE 8 -  VOLTAGE GAIN versus FIGURE 9 -  COMMON INPUT SWING

0 5.0 10 15 20

V+ AND V“ , POWER SUPPLY VOLTAGE (VOLTS) V+ AND V ,  POWER SUPPLY VOLTAGE (VOLTS)

FIGURE 10 -  INPUT OFFSET VOLTAGE

Ta , AMBIENT TEMPERATURE (°C)

FIGURE 11 -  OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE

FIGURE 12 -  INDUCED OUTPUT SIGNAL 
(CHANNEL SEPARATION) versus FREQUENCY

In d u ced  o u tp u t  signal ( / iV  o f induced o u tp u t signal in 
a m p lif ie r  # 2  per v o lt o f o u tp u t signal a t a m p lif ie r  W 1 ).

f, FREQUENCY (Hz)


