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Abstract

Modem 2,400 bps QPSK, (Quadrature Phase Shift Keying) modulator type is
changing serial digital data to 2 bits paralle] digital data for modulation with 1,750 Hz carrier
frequency. One bit is modulated with sine-carrier frequency. And another bit is modulated with
cosine-carrier frequency. Sum of two outpat signal from modulation is QPSK signal. Ninety
degree is phase difference between each QPSK output signal. After that,QPSK signal is
transmitted by medium which is telephone line and it is demodulated for recovering digital

data. This digital data is changed to serial digital data for send to RS-232C port.
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NRIGUldNree CCITT

Series Line Channet FDXor Modulation Switch Leased
Number Speed Separation HDX , Technique Lines Lines
val 300 139) FDX FSK Yes 0
V22 1200 FD FDX TSK Yes PP 2W
v 600 FD FDX PSK Yes PP 2W
V.22 bis 2400 D FDX QAM Yes PP2W
V.22 bis 1200 FD FDX QAM Yes PP 2W
vz 600 NA HDX FMK Yes 0
v.23 1200 NA HDX FME Yes 0
V.26 2400 Wire FDX PSK Ne PP MPAW
V.26 bis 2400 NA HDX PSK Yes No
V.26 bis 1200 NA HDX PSK Yes No
V.26 ter 2400 EC Elitber PSK Yes PP 2W
V26 ter 1200 EC Elither PSK Yes PP 2W
var 4800 ND Elither PSK No Yes
V.27 bis 4300 4 Wire Elither PSK No IW AW
V27 bis 2400 4-Wire Elither PSK No 2W 4W
V.27 ter 4300 Noae HDX PSK Yes No
V.27 ter 2400 None HDX PSK Yes No
V29 9600 4-Wire Elither QAM No PP 4W
V.29 7200 L Wire Elither PSK No PP 4W
V29 4800 4 Wire Elither PSK No PP 4W
V.32 9600 EC FDX QaM Yes PP 2W
V.32 9600 EC FDX M Yes PP 2W
V.32 4800 EC FDX QaM Yes PP 2W
V.32 14,400 +Wire FDX ™™ Fs PP 4W
ND = not defined NA = not applicable BC = echo canceler
FD = frequency division = FDX = full duplex HDX = half duplex
PP = point to point MP = multipoint FS = for further study

317 43 nasg TuiAy V-Series 483 CCITT
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v.1 Wansudildlumsdadeyasinneda RS-232

/* PROGRAM SEAND DATA TO COM - PORT (RS 282 ) %/
#include <stdio.h>
#include <conio.h>
#include <math.h>

#include <dos.h>

union REGS r;
int PORT=0;

[#+++++2 SETUP CODE-DATA COM-PORT 1 ( STATUS ) #####43/
SET_MODEM(Q

¢

char KEY SET;

int CODE,RATE=160,PRT=24,STOP=4, WORD=3;

char *BUAD="2400" *PARITY="Even Parity Bit",*STOP BIT="2 Stop
Bit",*LENGTH="38 Bit";

printf (* > COM 1\n");

printf ("|- SET-UP BUAD RATE \n");

printf ("> [Q]=110 [W]=150 [E]=300 [R]=600 [T]=1200 [Y]=2400 [U]=4800
[1]=9600 \u™);

printf ("]- SET-UP PARITY BIT \o");

priatf ("|—> [A] = No Parity (S] = Odd Parity [D] = Even Parity \n");

printf (|- SET-UP STOP BIT \n™);

printf ("}--> [Z] = 1 Stop Bit [X] = 2 Stop Bit \n");



printf (|- SET-UP Word length \n");
printf ("}--> [N] = 7 Bit [M] = 8 Bit \n");

printf (* > COM 1\n");
do {
gotoxy (1,11);

printf ("Buad Rate = %s \n" ,BUAD),

priotf (*Parity Bit = %s \n" ,PARITY);

printf ("Stop Bit = %s \n",STOP_BIT);

printf ("Word length = %s \n" ,LENGTH);

printf (* > COM 1wn");

CODE=RATE+PRT+STOP+WORD;

printf ("CODE TO SET-UP COM-PROT = \n"),

gotoxy (27,16),

printf ("%d",CODE),

gotoxy (15,20),

printf ("IF YOU SETUP COMPETE PRESS <<<< ENTER >>>> TO SAVE &
EXIT"),

KEY_SET=getch();

if (KEY_SET==113 || KEY_SET==81) { BUAD=" 110 "] RATE=0}

if (KEY_SET==118 || KEY_SET==87) { BUAD=" 150 "] RATE=32]}

if (KEY_SET==101 || KEY_SET==69) { BUAD=" 300 "; RATE=64.}

if (KEY_SET==114 || KEY_SET==82) { BUAD=" 600 ", RATE=86;}

if (KEY_SET==116 || KEY_SET==84) { BUAD="1200 " RATE=128]}

if (KEY_SET==121 || KEY_SET==88) { BUAD="2400 "; RATE=180:}

if (KEY_SET==117 | KEY_SET==85) { BUAD="4800 "; RATE=192}

if (KEY _SET==105 || KEY_SET==73) { BUAD="9600 "; RATE=224}

if (KEY SET==97 || KEY_SET==85) { PARITY="No Parity Bit", PRT=0}

if (KEY SET==115 || KEY_SET==83) { PARITY="0Odd Parity Bit", PRT=8}



if (KEY_SET==100 || KEY_SET==68) { PARITY="Even Parity Bit"; PRT=24;}
if (KEY_SET==122 || KEY_SET==90) { STOP_BIT="1 Stop Bit "; STOP=0;}
if (KEY_SET==120 || KEY_SET==88) { STOP_BIT="2 Stop Bit "; STOP=4;}
if (KEY_SET==110 || KEY_SET==78) { LENGTH="7 Bit "; WORD=2;}
if (KEY_SET==109 || KEY SET==77) { LENGTH="8 Bit "; WORD=8;}
}while (XEY_SET = 13);

rx.dx = PORT;

r.hiah = O]

r.h.al = CODE;

printf ("\n SETUP CODE [ %x / %d ] COM-PORT OK....." r.h.al,r.h.al);

int88 (0x14,&r,&r);

printf ("\n STATUS CODE [ %x/ %d ] COM-PORT CHECK.." r.h.alr.h.al);

return (CODE),

}

[#*#%x22 SEND DATA TO COM PORT #*#*+*23/
void SEND_DATA (int PORT,int DATA_SEND)
{

rx.dx=PORT;

r.hal=DATA_SEND;

r.h.ah=1;

int86(0x14,&r,&r),

}

[#*s3ex2 READ STATUS IF COM PORT  #*##tx¥/
STATUS_COM (int PORT)

{
rx.dx=PORT,



r.h.ah=38;
int86(0x14,&r,&r),
return (rx.ax), }
main()
{ int STATUS,KEY,
clrser();
SET_MODEM();
cirser();
do {
STATUS=STATUS_COM(0);
if ( (STATUS & 186) == 16)
{
SEND_DATA(0,85);
delay (20),
}
if (kbhit(})
{
KEY=getch(});
STATUS=STATUS COM(0),
if ( (STATUS &-18) == 16)
{
SEND_DATA(O,KEY),
printf(" %c" KEY),
}

}
} while (KEY!=27);

}



v.2 Wsunsuudeyanazdandudhlufanesn Rs-232

/* PROGRAM READ DATA FROM COM - PORT (RS 282 ) #/
#include <stdio.h>
#include <conio.h>
#include <math.h>

#include <dos.h>

union REGS r;
int PORT=0;

[#3%x¢2+ SETUP CODE-DATA COM-PORT 1 ( STATUS ) **###4=/
SET_MODEM(Q

{

char KEY_SET;

int CODE,RATE=180,PRT=24,STOP=4, WORD=3;

char *BUAD="2400",*PARITY="Even Parity Bit",*STOP_BIT="2 Stop
Bit",*LENGTH="8 Bit";

printf (* > COM 1\n™);

printf ("|- SET-UP BUAD RATE \n");

printf ("|--> [Q]=110 [W]=150 [E]=300 [R]=600 [T]=1200 [Y]=2400 [U]=4800
(I1=9600 \n");

printf ("|- SET-UP PARITY BIT \n");

printf ("|--> [A] = No Parity [S] = Odd Parity [D] = Even Parity \n");

printf ("}- SET-UP STOP BIT \n");

printf ("[--> [Z] = 1 Stop Bit [X] = 2 Stop Bit \n");

printf ("|- SET-UP Word length \n"),



printf ("|--> [N] = 7 Bit [M] = 8 Bit \n");

printf (" > COM 1\n");

do {
gotoxy (1,11);
printf ("Buad Rate = %s \n" ,BUAD);
printf ("Parity Bit = %s \n",PARITY);
printf ("Stop Bit = %s \n",STOP_BIT),
printf (" Word length = %s \n",LENGTH);
printf (" > COM 1\n");
CODE=RATE+PRT+STOP+WORD:;

printf ("CODE TO SET-UP COM-PROT = \n");

gotoxy (27,16),

printf (" %d" ,CODE);

gotoxy (15,20),

printf ("IF YOU SETUP COMPETE PRESS <<<< ENTER >>»>> TO SAVE &
EXIT"),

KEY_SET=getch();

if (KEY_SET==113 || KEY_SET==81) { BUAD=" 110 "; RATE=0;}

if (KEY_SET==119 || KEY SET==87) { BUAD=" 150 "; RATE=32;}

if (KEY_SET==101 || KEY_SET==689) { BUAD=" 300 "; RATE=64]}

if (KEY_SET==114 || KEY_SET==82) { BUAD=" 600 "; RATE=98;}

if (KEY _SET==118 || KEY_SET==84) { BUAD="1200 "; RATE=128}

if (KEY_SET==121 || KEY .SET==89) { BUAD="2400 "; RATE=160;}

if (KEY_SET==117 || KEY_SET==85) { BUAD="4800 "; RATE=192:}

if (KEY_SET==105 || KEY_SET==73) { BUAD="9600 ", RATE=224}

if (KEY_SET==97 || KEY SET==65) { PARITY="No Parity Bit"; PRT=0;}



if (KEY_SET==115 || KEY_SET==88) { PARITY="0dd Parity Bit"; PRT=8}
if (KEY_SET==100 || KEY_SET==68) { PARITY="Even Parity Bit"; PRT=24]}
if (KEY_SET==122 || KEY_SET==90) { STOP_BIT="1 Stop Bit "; STOP=0:}
if (KEY_SET==120 || KEY_SET==88) { STOP BIT="2 Stop Bit "; STOP=4}

if (KEY_SET==110 || KEY_SET==78) { LENGTH="7 Bit "; WORD=2;}
if (KEY_SET==108 || KEY_SET==77) { LENGTH="8 Bit "; WORD=3;}
}while (KEY_SET != 13);

rx.dx = PORT,

r.hah = 0;

r.hal = CODE;

int88 (Ox14,&r,&r);
printf ("\n STATUS CODE [ %x / %d ] COM-PORT CHECK.." r.h.alr.h.al);
return (CODE);

[#*#2223 SEND DATA TO COM PORT **#+++%/
void SEND_DATA (int PORT,int DATA_SEND)
{

rx.dx=PORT,

r.h.al=DATA_SEND;

r.h.ah=1;

int88(0x14,&r,&r);

}

[#=%3333 READ DATA TO COM PORT #*ss#++3/
READ_DATA (int PORT)
{



rx.dx=PORT;
r.h.ah=2;
int86(0x14,&r,&r);
return (r.h.al);

}

[#**x332 READ STATUS IF COM PORT

STATUS_COM (int PORT)

{

rx.dx=PORT;

r.h.ah=3,

int86(0x14,&r,&r),

return (rx.ax); }

main() {

int STATUS, KEY,

clrser();

SET_MODEMY),

clrser();

do {
STATUS=STATUS_COM(0);
if ( (STATUS & 258) == 256)

{
KEY=READ DATA(O);

if (KEY !=85) printf(" %<" KEY),

}
} while (!kbhit(});

t*##*#*/
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BALANCED MODULATORI DEMODULATOR

These davices were designed for use where the output voltage
is a product of an input voltage (signal) and 2 switching function
(carrier). Typical applications include suppressed carrier and
amplitude modulation, synchronous detection, FM detection,
phase detection, and chopper applications. See Motoroia
Application Note AN531 for additional design information.

® Exceilent Carrier Suppression — 65 dB typ @ 0.5 MHz
— 50dB typ @ 10 MHz

o Adjusiable Gain and Signai Handling

@& Saianced inputs and Qutputs

® High Comtnon Mode Rejection ~ 35 dB typ

s FIGURE 1 ~
SUPPRESSED CARRIER
OUTPUT WAVEFORM

po

MC1496
MC1596

BALANCED
MODULATOR/DEMODULATOR

L SUFFIX
CERAMIC PACKAGE
CASE 632

D SUFRIX
PLASTIC PACKAGE
CASE 751A
{50-14)

P SUFFIX
PLASTIC PACKAGE
CASE 646

PIN ASSIGNMENTS

Signal Inpu E} 2'..'] Vee

Gem Adjust @ 1131 NC

Gain Adjust E i2] Output
Signal lnpwi ! 4 NG
Sias E % Carrier Input

Outout {8 NC
NC {7 Ellnpm(:arrier

—

ORDERING INFOSMATION

Device Temperature Range | Package |
MC1496D SO-14 |
MC1496L 0°C 10 «70°C | Coramic OIP |
MC1496P Plastic OIP |
MC1595L | -$5°Cto+125°C | Ceramic DIP |

=
S
1
E I FIGURE 2 -
SUPPRESSED CARRIER
SPECTRUM
]
- 4
R e es
BR -
- AL &
FIGURE 3 -

AMPLITUDE MODULATION
OQUTPUT WAVEFORM

FIGURE 4 - AMPLITUDE-MODULATION SPECTRUM
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MC1496, MC1596

MAXIMUM RATINGS® (T = +25°C uniess otherwise noted)

Rsting Symbol Valus Unit
Applied Voitage av 10 Vde
(Vg - Vg, V1p- V1. V12~ Vg, V12 - V10, V8- Vi,
Vg - V1. Vio - Ve Ve - V1o, V2 - Vs, V3 - V)
Oifterential Input Signal - Vg-Vig +5.0 Vde
Vi-Vq ={5+IgR,)
Maximum Bias Current Is 10 mA
Thermal Resistanca, Junction 10 Air Rasa ‘ow
Ceramic Dual In-Line Package 100
Plastic Dual In-Line Package 100
Metal Package 160
Operating Temperature Range Ta <
MCl1496 Ot +70
MC1596 -5510 + 125
Storage Temperature Range T“S ~-65t0 +150| °C
ELECTRICAL CHARACTERISTICS (Vog = - 12 Vde, VEE = -8.0Vdc, Is = 1.0 mAdc, Ry = 3.9k Ry = 10K, Ty » +25°C,
all input and output ch istics are singl ded, unless otherwise noted.)
MC1596¢ MC1498
Charvcteristic ig. | Note | Symboi | Min | Typ | Max | Min | Typ | M= Unit
Carrier Feedthrough S 1 YerFT M uVirms)
V¢ = 60 mVirms) sine wave and fc = 1.0 kM2 ot 40 e bt o -
offset adjusted to zero fc = 10 MH2 — 140 - —_ 140
V¢ = 300 mVp-p square wave: mVirms)
offset adjusted 1o zero . ic = 1.0 kHz - 0.04 | 02 — {004 04
offset not adjusted fc = 1.0 kHz -_— 20 100 _— 20 200
Carrier Suppression 5 2 Ves = a8
fg = 10 kHz, 300 mVirms)
fc = 500 kHz, 60 mV{rms! sine wave 50 65 - 40 65 -—
ic = 10 MHz, 80 mV(rms) sine wave - 50 - — 50 - 13
Transadmizance Bandwidth (Magnitude) (R = SO ohms) 8 L} 8Wagp MHz
Carrier Input Port, Vo = 60 mV{rms) sine wave . ny /8- —— 300 . — — 300 —
{5 = 1.0 kMz, 300 mV({rms) sine wave
Signal input Port, Vg = 300 mVirms) sine wave — 80 — — 80 —_
Vel = 0.5 Vde
Signal Gain 10 3 Ays 25 35 - 25 35 - A\ 4
Vg = 100 mVirms), f = 1.0 kHz: V¢l = 6.5 Vde
Single-Ended Input Impedance, Signal Poet, { = 5.0 MHz ] =
Parallel Input Resistance fp - 200 - —_ 200 - [1e3
Paratlel Input Capacitance S - 2.0 — - 20 —_ pF
Singie-Ended Output impedance, f = 10 MHz & -
Paraliel Output Resistance fop -— 40 -_— - 40 - <11
Parailel Output Capacitance €00 -_ 5.0 - —_ 5.0 - pF
Inzut Bias Current 7 —_ BA
i+l g+ o | - 12 25 - 2 30
Ihe = <t W, LRl S <
s 7 T3 e |- ]2 ]3| -] 112]|aw
Input Gtiset Current 7 - uA
liog = 11-1¢: lioC = lg-110 Niost - 0.7 8.0 - 0.7 7.0
lioch — 0.7 5.0 - 0.7 7.0
Average Temperature Coefficient of input Offset Current 7 - TCigl — 20 - - 29 — nA~T
TA = =55°Cto +125°C)
Outout Offset Current 7 - " - 18 50 - 1“4 80 pA
tig-lg)
Average Temperature Cosfficient of Qutput Offser Current 7 — TCiool — 90 — - 80 - narc
(Ta = =55°C 10 «125%)
Common-Mode Input Swing, Signai Port f5 = 1.0 kMz 9 4 MV — 5.0 — - 5.0 — Vo-p
Comman-Made Gain, Signal Port. fg = 1.0 kHz, s - ACM - -85 -— — -85 - d8
Net = 0.8 vde
C Mode Qui Output Voltage {Pin 6 or Pin 9) 10 - Vour —_ 8.0 —_— — 8.0 —_ Voo
Ditferantiat Output Voltage Swing Capabiiny 10 - Vout - 8.0 — - 8.0 — Vo-p
Power Supply Current 7 [ mAde
g+ 112 lce - .0 3.0 - 20 40
Ie Igg - 3.0 4.0 _— 10 5.0 .
OC Powar Dissipation 7 5 Py — 33 —_— - 3 — mw

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA
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MC1496, MC1596
GENERAL OPERATING INFORMATION

Carrier Feedthrough
Carrier feedthrough is defined as the output voitage

- at carrier frequency with only the carrier applied (signal

voitage = 0).

Carrier null is achieved by balancing the currents in
the differential amplifier by means of a bias trim poten-
tiometer (Ry of Figure 5). -

Carrier Suppression ’ s

Carrier suppressio}\ is defined as the ratio of each
sideband output to carrier output for the carrier and
signal voltage levels specified.

Carrier suppression is very dependent on carrier input
level, as shown in Figure 22. A low value of the carrier
does not fully switch the upper switching devices, and
results in lower signal gain, hence lower carrier
suppressicn. A higher than optimum carrier level
results in unnecessary device and circuit carrier feed-
through, which again degenerates the suppression fig-
ure. The MC1596 has been characterized with a 60
mV(rms) sinewave carrier inpu®. signal. This level pro-
vides optimum carrier suppression at carrier frequen-
cies in the vicinity of 500 kHz, and is generally recom-
mended for balanced modulator applications.

Carrier feedthrough is independent of signal level, Vs.
Thus carrier suppression can be maximized by operating
with large signal levels. However, a linear operating mode
must be maintained in the signal-input transistor pair —
or harmonics of the modulating signal will be generated
and appear in the device output as spurious sidebands
of the suppressed carrier. This requirement places an
upper limit on input-signal amplitude (see Figure 20). Note
also that an optimum carrier level is recommended in
Figure 22 for good carrier suppression and minimum spu-
rious sideband generation.

At higher frequencies circuit fayout is very important
in order to minimize carrier feedthrough. Shielding may
be necessary in order to prevent capacitive coupling
between the carrier input leeds and the output leads.

Signal Gain and Maximum Input Level
Signai gain (single-ended) at low frequencies is
cefined as the voltage gain,

v R 26 mV
=Yoo Ol = E8 e
AVS = Yo = Rgrarg "her® e = iTmA)

A constant dc potential is appiied to the cartier input
terminals to fully switch two of the upper transistors
“on” and two transistors “off”” (V¢ = 0.5 Vdc). This in
effect forms a cascode differential amplifier.

Linear operation requires that the signal input be
below a critical value determined by Rg and the bias
current Is.

Vg < Ig Rg (Volts peak)

Note that in the test circuit of Figure 10, Vg corresponds
to a maximum value of 1 volt peak.

Common Mode Swing

The common-mode swing 1s the voitage which may
be applied to both bases of the signal differential ampli-
fier, without saturating the current sources or without
saturating the differential amplifier itself by swinging it
into the upper switching devices. This swing is variable
depending on the particular circuit and biasing condi-
tions chosen.

Power Dissipation

Power dissipation, Pp, within the integrated circuit
package should be calcuiated as the summation of the
voltage-current products at each port, i.e. assuming V12
=Vg, Ig = lg =192 and ignoring base current, P+ 215 (Vg
- V14) + 15) Vg - V44 where subscripts refer to pin

numbers.

Design Equations

The following is a partial list of design equations
needed to operate the circuit with other supply voltages
and input conditions.
A. Operating Current

The internal bias currents are set by the conditions at
pin 5. Assume: .
Ig=lg =112,
Ig<<ig for all transistors

V-_9 where: Rg is the resistor between
Rg= 5 500 0 pin 5 and ground
6 =075V atTa = +25C

The MC1596 has been characterized for the condition
Is = 1.0 mA and is the generally recommended vaive.

8. Common-Mode Quiescent Output Voltage
Vg =Viz=V+-ig R
Biasing
The MC1596 requires three dc bias voltage levels

which must be set externally. Guidelines for setting up
these three levels include maintaining at least 2 volts
collector-base bias on all transistors while not exceed-
ing the voliages given in the absolute maximum rating
table;

30 Vdc 2 [(Vg, V12) - (Vg, V1ip)l 2 2 Vde

30 Vde 2 [{Vg, Vip) - (Vq, Vsl 2 2.7 Vde

30 Vde 2 [{V4, Vg) - (V5)] 2 2.7 Vdc
The feregoing conditions are based nn the fnilowing
approximations:

Vg=Viz, Vg=Vig. V1=V

Bias currents flowing into pins 1, 4, 8, and 10 are
transistor base currents and can normally be neglected
if external bias dividers are designed to carry 1.0 mA or
more.

Trapsadmittancs Bandwidth

Carrier transadmittance bandwidth is the 3 d8
bandwidth of the device forward transadmittance as
defined by:

_ ig {each sideband)

vg {signal) Vo=10

r21C

Signal transadmittance bandwidth is the 3 dB
bandwidth of the device forward lransadmittance as
defined by:

ip Isignal)

Ve = 0.5 Vdc, =
vg isignal) | © 05 vac, Vo = 0

r218 =

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA
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MC1496, MC1596

Ceoupling and Bypass Capacitors

Capacitors C1 and Cy (Figure 5) should be selected for
a reactance of less than 5.0 Q at the carrier frequency.

Output Signal

The output signal is taken from Pins 6 and 12 either
balanced or single-ended. Figure 11 shows the output
levels of each of the two output sidebands resulting
from variations in both the carrier and modulating signal
inputs with a single-ended output connection.

Negative Supply

VEE should be dc only. The insention of an RE choke in
seiies with VEg can enhance the stability of the internal
current sources,

Signal Port Stability

Under certain values of driving source impedance,
oscillation may occur. In this event, an RC suppression
network should be connected directly to each input
using short leads. This will reduce the Q of the source-
tuned circuits that cause the oscillation,

SIGNAL INPUT o AAA
510 l

(PINS 1 & &

An alternate method for low-frequency applications is
to insert a 1.0 kQ resistor in series with the input (Pins 1,
4). In this case input current drift may cause serious
degradation of carrier suppression.

10 oF

TEST CIRCUITS e

.

FIGURE 5 - CARRIER REJECTION AND SUPPRESSION

vee

K *12vde

+

&
CARRIER 0.1 uf
INPUT VG o5
VS e !
MIILLATING
SIGNAL
INPUT

ucuss
MCi59

10k
50k

LY

81

FIGURE 6 - INPUT-OUTPUT IMPEDANCE

Re= 1k

0sv 8 d 4
+ - *V,
._L::'IE MCiass g .
::1' MC159% o
2y ——= 4 12 ~Vo

14 §

63%
4
-8 Voo

NOTE: Shielding of input and output leads may be needed
to properly perform these tests.

FIGURE 7 - BIAS AND OFFSET CURRENTS
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FIGURE 8 ~ TRANSCONDUCTANGE SANTWIDTH
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EEMICONDUCTOR | MC1495
ST
TECHNICAL DATA MC1595

ch!eband Linear Lo : LINEAR FOUR-QUADRANT
Four-Quadrant Multiplier e MULTIPLIER

TheMC 149571595 iscsigned for use where the outputis a linear product
of wo input vottages. Maximum versatility is assured by allowing the user
10 select the level shift method. Typicat applications inciude: muttiply. divide™.
square rool*, mean squere”. phase detector. frequency doubier. balanced
modulator-demodulator. and electronic gain controt.

SILICON MONOUITHIC
INTEGRATED CIRCUIT

¢ Wide Bandwidth . :
. . H D SUFFIX
e Excelient Linearity: X : 3 PLASTIC PACKAGE
2% max Error on X input, 4% max Error on Y input (MC1485) AREL o CASE 751A
1% max Error on X input, 2% max Error on Y Input (MC1595) N (SO-14)
e Adjustable Scale Faztor, K
® Excelient Temperature Stability .
® Wide Input Voltage Range: =10 V . L SUFFIX
e 215V Operation \ CERA&:g; 2362KAGE v k
“When used with an operatioal amphiier K

Figure 1. ®ultiplier Transter Characteristic Figure 2. Transconductance Bandwidth
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Figure 3. Circuit Schematic

ORDERING INFORMATION

5 a i Ambient

1 g t_ Device | Temperature Range Package

- i . L MCA495D | 501
o b 4 .4 N ——m 0 10 «70°C -~

v.  =0f swof fs0  swi 3w Few > -
7 MC1405L CeramicD!

B ~55t 10 +125°C i

- MC1595L

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA
11-26
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MC1495 MC1595
ELECTRICAL CHARACTERISTICS (,v» .32y =I5 V. TA = 425°C, Iy m ly3.2 1.0 mA, Ry Ry =15k
B = 11 k. untess atherwise noted.)
| Characteristics Figure- | Symboi I Min Typ | Max Unit
! Linearity (Gutput Error in percent of full scale) [ %
i .
P AR 0(Vy=z10V) e E ‘
P ~10<eVy <ot =z MCrags -— =1.0 =20
X Y MC1595 Rx - =05 =10 ,
~10<Vy <10V =210 V) MC1495 Eny - 20 | zap |
11595 - -1.0 =20 |
TA =0°to +70°C |
~10<Vx<+10 (Vy = =10 V) MC1495 Erx - 1.5 _ |
—1D<Vy<o10(Vx=:10 V) ERy —_ =30 —_ ’ i
TA =—55% 10 -125°C MC1595 l |
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MC1485, MC1585

MAXIMUM RATINGS (Tp = +25°C, unless otherwise noted.)

Rating Symboi Value Unit
led Voltage av 30 Vdc
(VoV1, Y14~V1. V1=V, V1-V12, Vi-Vy,
Vi-Va. V12-V7. Vg-V7. Vg-V7, V4-V7)
D#lerential Input Signal Vi2-Vq HE+i13 Ay) Vdc
V4-Vg 6+ Ry)
T Maximum Bias Current - I3 10 mA
. I3 10
Power Dissipation (Package Limitation
D Suffix, Plastic Package . Pp 862 mwW
Derate above Tp = +25°C 145 mwsC
J Suflix, Ceramic Package PD 750 mw
Derate above T = +25°C 5.0 ‘TN
Operating Temperature Range Ta C
) MC1495 0o -70 {
A MC1595 -55 10 -125 i
Storage Temperature Range Tstg 6510 +150 R

Figure 4. Linearity (Using Nuil Technique)
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Figure 5. Linearity (Using X-Y Piotter Technique)
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MC1495, MC1595

Figure 6. Input and Output Current
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Figure 7. Input Resistance
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Figure 9. Bandwidth (R = 11kQ)
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Figure 11. Common Mode Gain and
Common Mode Input Swing
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MC1495, MC1595

Figure 12. Power Supply. Sensitivity Figure-13. Offset Adjust Circuit
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Figure 14. Oftset Adjust Circuit (Altemnate)
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