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AS633, AS534 - 4-quadrant multiplier

FEATURES
e 4-quadrant multiplication AS633D, AS633*D AS534H
e Laser trimmed total error <1% SOIC-8 (150mil) TO5-12
]
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Multiplication, division, squaring
Modulation/demodulation, phase detection
Voltage-controlled amplifiers/attenuators/filters

Bandgap reference
Maximum supply voltage + 22V ‘.
> "" )
APPLICATIONS ’ A
For electronic music \

General Description

The AD633 is a functionally complete, four-quadrant, analog multiplier. It includes high impedance,
differential X and Y inputs, and a high impedance summing input (Z). The low impedance output voltage is a
nominal 10 V full scale provided by a laser trimmed bandgap reference.

The AS633 / AS534 is laser calibrated to a guaranteed total accuracy of 1 % of full scale. Nonlinearity for the
Y input is typically less than 0.1% and noise referred to the output is typically less than 100 yV rms in a 10 Hz
to 10 kHz bandwidth. A 1 MHz bandwidth, 35 V/us slew rate, and the ability to drive capacitive loads make the
AS633 useful in a wide variety of applications where simplicity is a key concern.

The versatility of the AS633 is not compromised by its simplicity.

The Z input provides access to the output buffer amplifier, enabling the user to sum the outputs of two or
more multipliers, increase the multiplier gain, convert the output voltage to a current, and configure a variety of
applications.

AS534 benefits from differential inputs (X, Y and Z) , high impedance for :

[ (X1-X3) (Y1~ Y2)/SF]—-(Z:-2;)
transfer function. AS534 is available in TO5-12 package.

Pin Information Block Diagram

AS633
SP%KI:\I-S Nzlr:e Description Y [I

1 Y1 | Y1 Multiplicand Noninverting input

2 Y2 | Y1 Multiplicand Inverting Input 2 [Z

3 -Vs | Negative Supply

4 Z | Summing Input Vs E

5 W Product Output Reference

6 +Vs | Positive Supply z E

7 X1 | X1 Multiplicand Noninverting Input

8 X2 | X2 Multiplicand Inverting Input

weX1-X2Y1-v2)

AS534 1ov
Tp?:Nloz Nzlnr"]ne Description :‘ Z: E,_m ;
1 X2 X2 Multiplicand Inverting Input i Tﬁi‘ff?fé[‘.‘é‘;“
2 SF Scale Factor Input Y107 ELEMENT
3 Y1 Y1 Multiplicand Noninverting Input Y207 w
4 Y2 Y1 Multiplicand Inverting Input Z,0—
0.75 ATTEN
6 -Vs Negative Supply 2,0
7 Z2 Summing Inverting Input
8 z1 Summing Noninverting Input sFo BANDGAR .
9 W Product Output
10 +Vs | Positive Supply W= A[lxrxz;gﬁ Y2 g, _22,]
12 X1 X1 Multiplicand Noninverting Input
511 NC Not connected
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Absolute Maximum Ratings
Voltage between +Vsand -Vs Pins 44V
Input voltage (X1, X2, Y1, Y2, Z) for AS633, AS633* + Vs
(X1, X2, Y1, Y2, Z1, Z2) for AS534 Vs
Typical Electrical Characteristics
Ta=20°C, Vs=+15V, -Vs = -15V, R =2 2kQ
Parameter Conditions Min Typ Max Units
TRANSFER FUNCTION AS633, AS633* W=(X1-X2)(Y1-Y2)/10V+Z
AS534 W=A[(X1-X2)(Y1-Y2)/10V-(Z1-22)]
MULTIPLIER PERFORMANCE
Total Error AS633* -I0VsXY<+10V -1 +0.5 1 % full scale
AS633, AS534 -0.5 + 0,25 0.5 % full scale
Scale Voltage Error AS633* SF=10.00 V nominal |-1 +0.5 1 % full scale
AS633, AS534 -0.5 +0.2 0.5 % full scale
AS534 SF =3.00 V nominal +0.5 % full scale
Supply Rejection Vs=+14Vto+16V |-0.1 +0.01 0.1 % full scale
Nonlinearity, X X=+10V,Y=+10V |-1 +0.2 1 % full scale
Nonlinearity, Y Y=+10V,X=+10V |-04 +0.1 0.4 % full scale
X Feedthrough Y1,Y2=0,X=+10V |-1 +0.3 1 % full scale
Y Feedthrough X1,X2=0,Y=x210V |-04 +0.1 0.4 % full scale
Output Offset Voltage -25 +5 25 mV
DYNAMICS
Small Signal Bandwidth Vo=0.1Vrms 1 MHz
Slew Rate Vo =20V p-p 35 50 V/us
Settling Time to 1% AVo =20V 0.4 2 us
OUTPUT NOISE
Spectral Density 0.8 WVAHz
Wideband Noise f=10 Hz to 5 MHz 1 mv rms
f =10 Hz to 10 kHz 90 WV rms
OUTPUT
Output Voltage Swing -11 11 \%
Short Circuit Current R.=0Q -60 +35 60 mA
INPUT AMPLIFIERS . .
Signal Voltage Range Differential -10 10 v
Common mode -10 10 Vv
Offset Voltage (X, Y) -25 5 25 mV
CMRR (X,Y) Vem=210V,f=50Hz | 79 80 dB
Bias Current (X, Y, Z) 0.7 2 MA
Differential Resistance 10 MQ
POWER SUPPLY
Supply Voltage
Rated Performance +15 \%
Operating Range . 8 +22 \%
Supply Current Quiescent 4 55 7 mA
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AS633
AS534

Package Information

SOIC-8 (150 mil)
Units: mm (inch)

Device type Package
AS633D SOIC-8 (150 mil)
AS633*D SOIC-8 (150 mil)
AS534H TO5-12

Outline dimensions
5.00 {0.1968)
320 (0.1890)

Ly

.20 (0.2441)

4.00 (0.1574)
3.80 (0.1297) ||} .|| 580(0.2283)
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o e
1.27 (0.0500) 0.50 (0.0136)
BsC 1.75 (0.0688) "l |'"_n15 {0.0099)
0.10 (0.0040) oy I
COPLANARITY 51 (0.0201) =] -
0.10 \ *”‘u 31 (0.0122) ﬂg;u oosg) 27 10.0500)
SEATING 0.25 (0.0038) 5 R G 6157)
FLANE 0.17 (0.0067)
TO5-12
Units: mm
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Revision history

Date Revision Changes
21-Nov-2023 1 Preliminary version 1
01-Dec-2023 2 Version 1
22-0Oct-2025 3 Version 2 AS534H included
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