For Immediate Assistance, Contact Your Local Salesperson

BURR - BROWN®

% o

Precision
ANALOG MULTIPLIER

MPY534

www.burr-brown.com/databook/MPY534.himi

FEATURES DESCRIPTION

® 10.25% max 4-QUADRANT ACCURACY The MPY534 is a high accuracy, general purpose
® WIDE BANDWIDTH: 1MHz min, four-quadrant analog multiplier. Its accurately laser

3MHz typ ‘ trimmed transfer characteristics make it easy to use in
@ ADJUSTABLE SCALE FACTOR a wide variety of applications with a minimum of

external parts and trimming circuitry. Its differential

® STABLE AND RELIABLE MONOLITHIC X, Y and Z inputs allow configuration as multiplier,
CONSTRUCTION squarer, divider, square-rooter and other functions

® LOW COST ) while maintaining high accuracy.

The wide bandwidth of this new design allows accu-

rate signal processing at higher frequencies suitable

APPLICATIONS for video signal processing. It is capable of performing

1F and RF frequency mixing, modulation and demodu-
* i:ggESIS%?NéNALOG SIGNAL lation with excellent carrier rejection and very simple

: feedthrough adjustment.
@ VIDEO SIGNAL PROCESSING . .
An accurate internal voltage reference provides pre-

@ VOLTAGE CONTROLLED FILTERS AND cise setting of the scale factor. The differential Z input
OSCILLATORS . allows user selected scale factors from 0.1 to 10 using -
© MODULATION AND DEMODULATION external feedback resistors.

® RATIO AND PERCENTAGE COMPUTATION

Voltage F—————————0 Vg

SF O - Reference
and Bias F——————— 0 v,
l Transter Function

(X=X3) (Y1—Y3)
VWT=A[%—(Z‘—ZZ>}

Multiplier
Core
VOUT
Precision
zZ, 0— + Qutput
vl 0.75 Attenuator Op Amp
Z 0~ -
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Or, Eall Gustomer Service at 1-800-548-6132 (USA Only)
SPECIFICATIONS

ELECTRICAL
Al T, = +25°C and Vg = £15VDC, unless otherwise specified.
MPYS34d MPY534K MPYS34L MPYS34S MPY534T
PARAMETER MIN | TYP [ MAX | MIN [ TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX JUNITS
MULTIPLIER
PERFORMANCE -
Transter Function & MZM +2, %) * ES
iov
Totat Error" - -

10V < X, Y £ +10V) +1.0 +0.5 +0.25 EARY * " %
T, = Min to max 115 £1.0 0.5 2.0 0| %
Total Error vs Temperature 10.022 +0.015 +0.00 10.02 £0.01 | %f
Scale Factor Error

{SF = 10.000V Nomina!)@ $0.25 101 ¥ 10.25 £ %
Temperature Cosfficient of -

Scaling Voltage +0.02 *0.01 10.005; +0.02 +0.005 %/°C
Supply Rejection (£15V £1V) * +0.01 * * # %
Noniinearity:

X (X = 20Vp-p, Y = 10V) 104 02 | $03 +0.10 | #0.12 104 Ed N Y
Y (Y= 20Vpsp, X = 10V) * +0.01 ] 041 +0.005( >k kS ES S %
Feedthrought®

X (Y Nulled; ¥ = 20Vp-p ] 3 .

50Hz} 103 +0.15 | $0.3 +0.05 | £0.12 +0.3 * * %

Y (X Nulled, Y = 20Vp-p

50Hz) * . . +0.01 | $0.1 +0.003( - % & %k * %
Output Offset Voltage 15 +30 2 15 * +10 15 +30 * * mvV
Output Offset Vohage Drift 200 100 * 500 300 | pvreC
DYNAMICS .
Small Signal BW,

(Voyr = 0.1Vrms) i LS 1 3 & Ed £ ES £ sk MHz
1% Amplitude Error -

(CLoap = 1000pF) * 50 * * # KMz
Slew Rate (Vour = 20Vp-p) * 20 * * ' S Vips
Settling Time

{to 1%, AVgyp = 20V) #* 2 # * s us
NOISE
Noise Spectral Density:

SF = 10V ’ * 0.8 ES ES * uvAHZ
Wideband Noise: .

f = 10Hz to 5SMHz * 1 ES S * mVrms

f = 10Hz to 10kHz s 90 ES kS & uvrms
OUTPUT
Output Voltage Swing * M * * = v
Qutput Impedance (f < 1kHz) # 0.1 £ Ed Q
Output Short Circuit Current

{R_ =0, Tp = min to max} £ 3¢ . * * * mA
Ampiifier Open Loop Gain

(f = 50Hz) * i n * * * a8
INPUT AMPLIRIERS
(X, Y and Z)

Input Voltage Range .

Differential Vi (Vo = 0) * $12 * * * v
Common-Mode Viy * £10 * * * v
{Vpier = 0) (see Typical ’

Performance Curves)
Offset Voltage X, Y 5 +20 12 10 * * 5 +20 Ed my
Offset Voltage Drift X, ¥ 100 50 ¥ . 100 # uvrC
Offset Voltage Z 5 +30 12 £15 Ed +10 +5 230 ik N mv
Offset Voltage Drift 2 200 100 * . . .| 500 300 | uvreC
CMRR 60 80 70 90 & * ] 80 *, % dB
Bias Current ¥* #* 0.8 20 * & S ES £ % PA
Offset Current * 0.1 0.05 | .02 * 20 . 2.0 A
Differential Rasistance % |- 10 ki * ® MQ
DIVIDER PERFORMANCE T
Transter Function (X, > X,) * | gov Z2-2Z) oy
X=X}
Total Errort!
(X =10V, ~10VsZ
< +10V) +0.75 +0.35 H0e +0.75 & %

X~1v,-tvs2Z .

SH+1V) 2.0 +1.0 038 20 * %

@1V < X< 10V,

—10V < Z < 10V) 125 £1.0 0.8 125 # %
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SPECIAL FUNCTIONS
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SPECIFICATIONS (conm)

ELECTRICAL
At T, = +25°C and Vg = +15VDC, uniess otherwise specified.

MPY534J MPYS534K MPYS34AL MPY534S MPY534T
PARAMETER M [ rve Twax | son T vve [wax [ e [rve Joax [ wim T rve [ amax [ v ] 1ve Jeaxjumars
SQUARE PERFORMANCE ! ! j
Transfer Function * X - xz)z+ z * * *
10v 2
Total Emmor (-10V < X < 10V) 0.6 EO(LL 0.2 0.6 * %
SQUARE-ROOTER | |
PERFORMANCE N
Transfer Function {Z, < Z,) * 1oz, - 2+ X, * * *
Total Errort) (1V < Z < 10V) +1.0 05 025 3.0 0.5 %
POWER SUPPLY
Supply. Voltage:
Rated Performance * +15 * * * vbC
Operating * * 18 118 * * * 120 * 20 | vDC
Supply Current, Quiescent * * 4 6 * * * * £ * mA
TEMPERATURE RANGE
Operating * * 0 +70 * * -55 +125| -55 +125 °C
Storage * * | 65 +150 | * * * * * * °C
* Spedifications same as MPY534K. .
NOTES: (1) Figures given are percent of full scale, 110V (i.e., 0.01% =.1mV). (2) May be reduced to 3V using ! resistor ~Vs and SF. (3} Imeducible
component due to nonlinearity; excludes effect of offsets. ' .
PIN CONFIGURATIONS
Top View TO-100 Top View DWP
_ \J/ |
X1 14| +Vg
%[ 2 13| ne
NCY 3 ; Qut
sr (4] 1]z
NC| s 10|z,
Y, |6 | 9 |NC
Y2 | 7] 8 |-vg
ABSOLUTE MAXIMUM RATINGS
PARAMETER MPY5344, K, L MPY534S, T
Power Supply Vollage 18 120 PACKAGE/ORDERING INFORMATION
Power Dissipation 500mwW *
Output Short-Circuit to Ground indefinite * PACKAGE
Input Voltage (all X, Y and Z) 1V * DRAWING | TEMPERATURE
Operating Temperature Range 0°G to +70°C | -55°C to +125°C PRODUCT PACKAGE NUMBER(" RANGE
1 *
f;‘::i;;:‘fm'fe“{e ",“"ﬂ?; 108) B a0C . MPY534JD Ceramic DIP 160 0°C 10 +70°C
. MPY534JH Metal TO-100 007 0°C 10 +70°C
* Specification same as for MPY534K. MPYS534KD Ceramic DIP 169 0°C lo +70°C
MPYS534KH WMetat TO-100 007 °C 10 +70°C
’ ELECTROSTATIC MPY534LD Ceramic DIP 169 0°C to +70°C
P MPY534LH Meta! TO-100 007 ®C 10 +70°C
‘l ¥|“ DISCHARGE SENSITIVITY MPY534SD Ceramic DIP 169 -55°C to +125°C
MPY534SH Metal TO-100 007 —55°C 1o +125°C
. L MPY534TD Ceramic DIP 169 -55°C o +125°C
This integrated circuit can be damaged by ESD. Burr-Brown MPY534TH Metal TO-100 007 ~55°C to +125°C

recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling
and installation procedures can cause damage.

ESD damage can range from subtle performance degradation
to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric
changes could cause the device not to meet its published
specifications.
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NOTE: (1) For #ed drawing and di ion table, please sea end of data
sheet, or Appendix C of Burr-Brown IC Data Book.

The information provided herein is believed to be reliable; however, BURR-
BROWN assumes no responsibility for inaccuracies or omissions. BURR-
BROWN assumes no responsibility for the use of this information, and ali use
of such information shall be entirely at the users own risk. Prices and
specifications are subject to change without notice. No patent rights or licenses
10 any of the circuits described herein are implied or granted to any third party.
BURR-BROWN does not authorize or warrant any BURR-BROWN produet for
use in life support devices and/or systems.
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