Philips Semiconductors Linear Products Product specification

Balanced modulator/demodulator MC1496/MC1596
—

DESCRIPTION FEATURES PIN CONFIGURATION
The MC1496is a monolithic double-balanced o gxcgllent carrier suppression F, N Packages
modulator/demodulator designed for use 65dB typ @ 0.5MHz
where the output voltage is a product of an PoSITIVE [T 14
. : ! . 50dB typ @ 10MHz S 4] vec
input voltage (signal) and a switched function i ] ) ) SIGNAL INPU 3 &
(cartier). The MC1596 will operate over the ® Adjustable gain and signal handling GAN ADJUST 2] :‘E: .
full military temperature range of -55 to ® Balanced inputs and outputs GAIN ADJUST [ 3] 2] REGATIVE
+125°C. The MC1496 is intended for o o SIGhACAE [4] 7] Ne
applications within the range of 0 to +70°C. High common-mode rejection—85dB typ Bias 5 | 10] A NPUT
POSITIVE 5 3] ne
TPUT
APPLICATIONS o Ne[7] 3] posimve
. . CARRIER INPUT
® Suppressed carrier and amplitude
modulation

® Synchronous detection
® FM detection

® Phase detection

® Sampling

® Single sideband

® Frequency doubling

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Ceramic Dual In-Line Package Cerdip) 0to +70°C MC1496F 0581B
14-Pin Plastic Dual In-Line Package (DIP) 0 to +70°C MC1496N 0405B
14-Pin Ceramic Dual In-Line Package Cerdip) -5510 +125°C MC1596F 0581B
14-Pin Plastic Dual In-Line Package (DIP) -55t0 +125°C MC1596N 04058

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Applied voltage 30 \
Vg-Vio Differential input signal 5.0 v
VsV Differential input signal (5tls Re) Vv
Va-Vy, .
Va-V, Input signal 50 v
ls Bias current 10 mA
Maximum power dissipation, Tp=25°C (still-air)'
Po F package 1190 mwW
N package 1420 mwW
Ta Operating temperature range
MC1496 010 +70 °C
MC1596 -5651t0 +125 °C
Tstg Storage temperature range -65to +150 °C
NOTES:
1. Derate above 25°C, at the following rates:
F package at 9.5mW/°C

N package at 11.4mW/C
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Balanced modulator/demodulator MC1496/MC1596
EQUIVALENT SCHEMATIC
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INPUT (+) o8-
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INPUT (+) ﬁ‘ go GAIN
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Bias ©2 ) Km jl<°e
1
R1 % R1 % R1
500k 500k 500k
v- ol

DC ELECTRICAL CHARACTERISTICS
Vee=+12Vpc; Vee=-8.0Vpc; 15=1.0mADC; R =3.9kQ; Re=1.0kQ; Ta=256°C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MC1596 MC1496 UNIT
Min | Typ | Max | Min | Typ | Max

Single-ended inputimpedance Signal port, f=5.0MHz !

Rpe Parallel input resistance 200 200 kQ

Cp Parallel input capacitance 20 20 , pF
Single-ended output impedance f=10MHz

Rop Paraflel output resistance 40 40 kQ

Cop Parallel output capacitance 5.0 50 pF
Input bias current HA

las lgs= 12 25 12 30

Isc lgc= 12 25 12 30 pA
Input offset current HA

lios lios=li-l4 0.7 50 07 | 70

lioc lioc=la-l10 0.7 50 0.7 7.0 pA
Average temperature coefficient

Tcho of input offset current 20 20 nAr°C
Output offset current

loo lg-l12 14 50 15 80 pA

Teloo Average temperature coefficient 90 90 nA/rC
of output offset current
Common-mode quiescent

Vo output voitage (Pin 6 or Pin 12) 8.0 8.0 Vbe
Power supply current mApg

Ip. lg+li2 20 3.0 20 | 40

Io. lia 3.0 4.0 30 | 50

Pp DC power dissipation 33 33 mW
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Balanced modulator/demodulator MC1496/MC1596

AC ELECTRICAL CHARACTERISTICS
Vee=+12pc; Voc=-9.0Vpc; ls=1.0mApc; R =3.9kQ; Rg=1.0kQ; T5=+25°C unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MC1596 MC1496 UNIT
Min | Typ | Max | Min | Typ | Max
VerT Carrier feedthrough vcﬁngmi:;ge;v i\;?oand offset
fc=1.0kHz 40 40 HVRMS
fc=10MHz 140 140
Ve=300mVp.p squarewave:
Offset adjusted to zero fo=1.0kHz 004 | 0.2 004 | 0.4 | mVgus
Offset not adjusted fc=1.0kHz 20 100 20 200
Ves Carrier suppressions fs=10kHz, 300mVpys sinewave
fc=500kHz, 60mVgys sinewave 50 65 40 65 dB
fc=10MHz, 60mVgys sinewave 50 50
BWags Transadmittance bandwidth Carrier input port, Vo=60mVgus 300 300 MHz
(Magnitude) (R =50Q) sinewave fg=1.0kHz,
300mVgys sinewave
Signal input port, Vg=300mVpus 80 80 MHz
sinewave |V¢ | = 0.5Vpe
Ays Signal gain Vs=100mVpys; f=1.0kHz 25 35 25 3.5 VN
Ve | =0.5Vpe
CMV Common-mode input swing Signal port, fg=1.0kHz 5.0 5.0 Vpp
Acwm Common-mode gain Signal port, fg=1.0kHz -85 -85 dB
[Ve | = 0.5Vpe '
DVour S:::;Htt;al output voltage swing 8.0 8.0 Vop
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Balanced modulator/demodulator MC1496/MC1596

TEST CIRCUITS
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