
smnDtiBs LINEAR FOUR-QUADRANT MULTIPLIER 5595
LINEAR INTEGRATED CIRCUITS

DESCRIPTION
The 5595 is a Monolithic Four-Quadrant Multiplier 
designed for uses where the output voltage is a linear 
product of two input voltages. The S5595F is a pin-for-pin 
replacement for the MC1595L and the N5595A replaces 
the MC1495L.

FEATURES
•  EXCELLENT LINEARITY -  1% MAX ERROR ON 

X-INPUT, 2% MAX ERROR ON Y-INPUT -  S5595F
•  EXCELLENT LINEARITY -  2% MAX ERROR ON 

X-INPUT, 4% MAX ERROR ON Y-INPUT -  N5595A
•  ADJUSTABLE SCALE FACTOR, K
•  EXCELLENT TEMPERATURE STABILITY
•  WIDE INPUT VOLTAGE R A N G E -±10 VOLTS

APPLICATIONS
ANALOG MULTIPLICATION AND DIVISION
SQUARE ROOT OPERATION
MEAN SQUARING
PHASE DETECTION
FREQUENCY DOUBLING
BALANCED MODULATION/DEMODULATION
ELECTRONIC GAIN CONTROL

ABSOLUTE MAXIMUM RATINGS
Applied Voltage 30V

(V2-V1, V14-V1, V-|-Vg, V-|-Vi2»
V1-V4, V i-  V8, V i2 -V 7< V9-V7,
V8-V7, V4-V7)

Differential Input Signal V12V9 ±(6 + l-|3Rx)V
V4-V3 ±(6 + I3RY) V

PIN CONFIGURATION
A AND F PACKAGE
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O R D E R  P A R T  NOS. S 5 5 9 5 F /N 5 5 9 5 A

ABSOLUTE MAXIMUM RATINGS (Cont'd.)
Maximum Bias Current |g

113
Power Dissipation (Note 1) 

Ceramic Package 
Operating Temperature Range 

S5595F 
N5595A

Storage Temperature Range

10mA
10mA

750mW

-55°C to +125°C 
0°C to +70° C 

-65°C to +150°C

N ote  1 : Derate linearly at 5 m W /°C  fo r am bient temperatures above 
+ 2 5 °C

EQUIVALENT CIRCUIT



SIGNETICS S/N5595 -  LINEAR INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS (V+ = +32V, V~ = -15V, TA = 25°C, I3 = l13 = 1 mA, Rx = Ry = 15 k t l ,  

RL = 11 k£2 unless otherwise noted)

CHARACTERISTICS SYMBOL

LIMITS

UNITS TEMPERATURE FIGUREMIN TYP MAX
S5595 N5595 S5595 N5595 S5595 N5595

L in e a rity :
O u tp u t E rro r in Percent o f F u ll Scale: % 1

-1 0  <  V X <  + 1 0 (V Y = ± 10 V ) e RX 0.5 1.0 1.0 2.0 +25°C
1.5 0°C to  +70°C

0 .75 -5 5 °  C to  +125° C

-1 0  <  V y  <  + 10 (V X = ± 10 V ) e RY 1.0 2 .0 2 .0 4 .0 +25°C
3.0 0°C  to  +70°C

1.5 -5 5 °  C to  +125°C
S quaring M ode E rro r:

A ccuracy  in P ercent o f F u ll Scale A fte r  O ffse t
and Scale Fac to r A d jus tm e n t e SQ 0.5 0 .75 % +25°C 1

1.0 0°C  to  +70°C
0 .75 -5 5 °  C to  + 1 25°C

Scale F a c to r (A d justab le )

„  2 R l K 0.1 0.1 +25°C 1
•3 Rx r y

In p u t Resistance
( f  = 20  Hz) Rin x 35 20 M f! +25°C 2

Rin y 35 20

D iffe re n tia l O u tp u t Resistance ( f  = 20 Hz) Ro 300 300 k n +25° C 3

In p u t Bias C u rren t

<>9 + • 12> < 4 + l8 ) 2.0 2.0 8.0 12 mA +25° 4
'b x  2 ■ 'b y  -  2

*by 2.0 2 .0 8 .0 12 mA

In p u t O ffse t C u rren t

H q - l l 2 l I l io x  I 0 .2 0 .4 1.0 2.0 mA +25 4

IU -  !8l I hoy I 0 .2 0.4 1.0 2.0

Average T e m p era tu re  C o e ffic ie n t o f In p u t
O ffse t C u rren t ITCnol 2.0 n A /°C 0°C  to  +70°C 4

2 .0 -5 5  to  +7U°C

O u tp u t O ffse t C u rren t

I *14 -  >2' I loo I 10 20 50 100 m A +25°C 4

Average Tem pera tu re  C o e ffic ie n t o f O u tp u t
O ffse t C u rre n t I T C lo o  I 20 n A /°C 0°C  to  +70°C 4

20 -5 5 °  C to  + 1 25°C

Frequency Response

3 .0  dB B an d w id th BW 3dB 3.0 3.0 M H z +25° C 5
3° Rela tive  Phase S h ift  between V X and V y f0 750 750 kH z
1 % A bso lu te  E rro r Due to  In p u t-O u tp u t Phase S h ift *0 30 30 kH z

C om m on  M ode In p u t S w ing (E ith e r In p u t) CM V ±11.5 ±10 .5 ±13 ±12 V +25°C 6

C om m on  Mode G ain  (E ith e r In p u t) a CM -5 0 -4 0 -6 0 -5 0 dB +25°C 6

C om m on  M ode Q uiescent O u tp u t V o ltage Vo1 21 21 V +25°C 1

V 0 2 21 21

D iffe re n tia l O u tp u t V o ltage  S w ing C a p a b ility V o u t ±14 ±14 V +25° C 1

Power S up p ly  S e n s itiv ity S+ 5.0 5.0 m V /V +25°C 7
S“ 10 10

Power S up p ly  C u rren t '7 6.0 6.0 7.0 7.0 m A +25° C 1

DC Power D iss ipa tion r D 135 135 170 170 mW +25°C 1

signotiEs


