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ABSTRACT

The purpose of this project is to study and design the audio scramble technique which
can be applied to communication network such as telephone and radio transmission. This technique
is based on spectrum inversion of audio signal,the spectrum will be interchanged from left to right .This
method employs “ Balance Modulator ” to modulate carrier signal with an audio signal to inverses audio

spectrum.  After the modulated signal is fed to low pass filter,the signal will be scrambled .
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Consumer Circuits

LM1596/LM1496 balanced modqlator-demodulator

general description

The LM1596/LM1496 are double balanced modu-
lator-demodulators which produce an output
voltage proportional to the product of an input
{signal) voltage and a switching (carrier) signal.
Typical applications include suppressed carrier

features

Excellent carrier suppression

65 dB typicat at 0.5 MHz
50 dB typical at 10 MHz

modulation, amplitude modulation, synchronous ® Adijustable gain and signal handling
detection, FM or PM detection, broadband fre- S .
quency doubling and chopping. ® Fully balanced inputs and outputs
The LM1596 is specified for operation over the v . ¢
-55°C to +126°C military temperature range. The ®/ Lowjotfset.and.drift
LM1496 is specified for operation over the 0°C
to +70°C temperature range. s Wide frequency response up to 100 MHz
. . . Metal Can Package
schematic and connection diagrams
. ouTIUT - UTUY
wag e
Tervitw
Ner Pin 10 i sannested -mu‘m
Some hwough Tee device wbetreie.
Order Number LM1496H or LM1596H
¢ See Package 11
Dusl-In-Line Package
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LM1596/LM1496

absolute maximum ratings

internal Powsr Dissipstion {Note 1} 500 mW
Applied Voltage {Note 2) 3ov
Ditterentlal Input Signal {Vy — Vg 5.0V
Ditterential Input Signal (Vg — V4) 2{5+IgR,IV
tnput Slgnat (V3 — Vy, V3 — V) 5.0V
Bias Current {is} ™~ 12mA
Operating Temperature Range LM1596 ~55°C to +125°C

LM1496 0°Cto +70°C
Storage Temperaturs Range -65°C to +150°C
Lead Tampsraturs {Soldering, 10 sec) 300°C

electrical characteristics (Ta= 25°C, unless otherwise specified, see test circuit)

LM1598 LM1496
PARAMETER CONDITIONS uNITS
MIN | TYP | MAX [MIN | TYP | MAX
Carrier Fesdthrough Vg = 60 mVems sine wave 40 40 uVems
fe = 1.0 kHz, offset adjusted 4
Vg = 60 mVrms sine wave 140 140 uVrems
tc = 10 MHz, offset adjusted
V¢ = 300 mVp, square wave 0.04 0.2 0.04 0.2 | mVems
fc = 1.0 xHz, offset adjusted .
V¢ = 300 mV,,, square wave 20 100 20 150 mVems
fc = 1.0 kHe, offset not adjusted
Carrier Syppression fg= 10 kHZ, 300 mVrms 50 85 50 85 dB
¢ = 500 xHz, 60 mVems sine wave
offset adjusted
ts = 10 kHz, 300 mVems 50 50 d8
fe = 10 MHz, 60 mVrms sine wave
offset adjusted
Transadmittance Bandwidth Ry = 5092 ) 300 300 MKz
Carrier tnput Port, Vg'® 60 mVrms sine wave 3
fs = 1.0 kHz, 300 mVrms sine wave E
Signal Input Port, Vg = 300 mVrms sine wave 80 20 MHz
V- Vg =0.5Vdc . U1
Voltage Gain, Signal Channel Vg = 100 mVems, = 1.0 kH2 2.5 35 2.5 35 VIV
V7 - Vg = 0.5Vdc
tnput Resistance, Signal Port te5.0MHz 200 200 {34
V7 - Vg = 0.5 Vde
Input Capacitance, Signal Port f=50MHz 2.0 2.0 pF
V7 -Vg =05 Vdc -
Singte Ended Qutput Resistance | f = 10 MHz 40 40 [31)
Single Ended Output t= 10 MHz 5.0 5.0 pF
Capacitance
1nput Bias Current {1y + 1072 12 25 12 30 HA
Input Bias Current it + 1g1/2 12 25 12 30 HA
{nput Oftset Current {1y =14} . 07 5.0 Q.7 5.0 HA
input Otfset Current (ty=1g) a7 5.0 5.0 5.0 HA
Average Temperature [-55°C < T4 < +125°C) 2.0 nA/"C
Coatficient of Input 0°C<TA<+70°C 20 nASC
Oftset Current
Output Offset Current (lg - 1) 14 50 ' 14 60 HA
Averags Temperature (~55°C < T < +125°C) 90 nA/C
Coetficisnt of Qutput (0°C < T, <+70°C) 90 nA/lC
Oftfset Current
Signal Port Common Mode s = 1.0kHz 6.0 5.0 Voo
Input Voitage Range
Signal Port Cammon Mode V7 -Vg=0.5Vde ° -85 -85 d8
Rejection Ratio
Common Mode Quiescent 8.0 8.0 Vde
Qutput Voltage
Differentisl Qutput Swing 8.0 8.0 Voo
Capability
Positive Supply Current {ig > tg} 20 30 2.0 30 mA
Negative Suppiy Current the! 3.0 4.0 10 4.0 mA
Power Dissipation . 33 33 mw

Note 1: LM1596 rating spplies to case temperatures to +125°C; derate linesrly at 6.5 mW/°C for
ambient tempersature sbove 75°C. LM1496 rating applies to case tamperatures to +70°C,

Note 2: Voltage applied between pins 6-7, 8.1, 9-7, 9-8, 7-4, 7-1, 84, 68, 2-5, 3-5.




typical performance characteristics

Carrier Supprassion vs

Carrier Suppnni;m vs

Carrier Feedthrough vs

Carrier Input Level Frequency Frequency
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SSB Product Detector
This figure shows the LM1596 used as a single sidebend (SS8) suppressed carrier lator {product 1. The

carrier signal is applied to the carrier input port with sufficient amplitude for switching operation. A carrier input level
of 300 mVrms is optimum. The composite SSB signal is applied to tha signal input port with an amplitude of 5.0 to
500 mVrms. All output signal components except the desired demodulated sudio are filtered out, so that sn offset
adjustment is not required, This circuit may also be used as an AM detector by applying composite and carrier signals
in the same manner as described for product detector operation,
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Broadband Frequency Doubler

The frequency doubler circuit shown will double low-level signals with low distortion. The value of C should be chosen
for low r at the operacing f

Signal level at the carrier input must be less than 25 mV peak to maintain operation in the linear region of the switching
differential amplifier. Levels to 50 mV peak may be used with some distortion of the output waveform. If a larger input
signal is svaitable a resistive divider may be used at the carrier input, with full signal applied to the signal input.




National
Semiconductor

LM386 Low. Voltage Audlo Power Amplifier

General Description

The LM386 1s a power amplifier 805.gned lor use in low
voitage consumor appucasons. The SN s internally sot to
20 to keep extwrnal pant count low, but the additon of an
vrluinal tesisior and capacitor butween pns 1 ang 8 will
WICF9336 tha qain 1o any value up o 200,

The inputs are ground referenced while the output 13 auto-
maucally ased 10 one haif the Supply voltage. The quias.
Cunl pOwer Grain is only 2¢ Mulliwatls when operaung trom a
& volt suppry, making thg LM386 weal lor battery operation.

Features

& Banery opseravon

8 Mimmum enernal pans

® V3o supply voilage tange V=12V ofr 5v-18V
® Low quiescent cument drain 4 mA

® Vottage gains from 20 to 200

& Ground roteroncea nput

® Sail-cuntenng output Quiescent voitage
 LOw aisloruon

8 Eignt pin gual-in-hne pacrago

Applications

¥ AM-FM ragio ampttiers

8 Portadio tape player amguliers
] mxu:com's

8 TV s0und systums
8 Line dnvorg

9 Uivasoaic drinvurg
8 Small servo drivers
B Power converters

L2

Equivalent Schematlc and Connectlon Dlagrams

' Qual-in-Llne and Small Qutting
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" Pacxages
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Top View

Orcer tiumber LM3eEM-1,
LMIBEN-1, LMIBEN-3 or LMIBEN-4
O tap Sew NS Pecxage Numper

Typical Applications
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aaluanil 741

Description

The uA741 is a high parformance Moaofithic
Ouoerational Amplitier constructed using the Fairchiid
Planar epitaxiat process. It is intended for 3 wide -
range of analog acolicanons. Hign,common mode
voitage range and aosence of ltatch-up tandencies
make the uA74) :qasi fcr use 23 a voltage inllower
The high gan and wide range of noeraung voltage
provides superior performance n integrator, summing
amplitier, and general leedback acphcations.

NO FREQUENCY COMPENSATION REQUIRED
SHORT-CIRCUIT PROTECTION

OFFSET YOLTAGE NULL CAPABILITY
LARGE COMMON MODOE AND OIFFERENTIAL
YOLTAGE RANGES

LOW POWER CONSUMPTION

8 NO LATCH-up

Connection Ofagram
10-Pin Flatpak

1
e ——1

.
OFFSET 2
o, ] = ne
i v
4‘ L— 7
w T L Joutr
s

[
orrser
v A" i

(Too Yiew)

Order information

Type Package Code Part No.
uA741 Flatoak 3IF uAT4IFM
uAT4IA Flalpak 3F uAT&IAFM

Connection Diagram
8-Pin Matal Package

{Top View}

Pin 4 connecied 1o case

Qrder Information

Type Packagse Code Part No.
2AT4Y Metal 3w uA74 1HM
wATLIA Metal Ew uATETAHM
uAT&IC Matat sSw uATLIHC
GATAIE Metal Sw wATAIEHC

Connection Diagram
8-Pin DIP

Qur

~OFFSET
SuULL

{Too View)



Absolute Maximum Ratings
Suoply Voltage .
wATC1A, pAT4&L, yAT4IE
uA741C
Internat Power, Dissipation
(Note 1)
Metal Pacxage
oip
Flatpak
Diiterent:al Input Voitage
Input Voltage (Note 2)
Storags Temperature Range
Metal Package and Flatpak
ow

Equivalent Circuit

z2vV
=8V

500 MW
310 mw
570 mw
=30V
IS5V

s
~65°C lo +150°C
-55°C lo +125°C

INYERTING INPUT

Order Intormation

Type Package
uAT21C Molded DIP
nA741C Ceramic DIP

Qperating Temparature Range
Military (uAT<¢ 1A, uAT41)

Commercial (uAT41E, 4A741C)
Pia Temparalure {(Saidering 60 s)

Metal Package, Flatpak, and
Ceramic DIP
Molded DIP (10 3)

Output Short Circurt Ouration
{Note 3)

“Code Part No.
9T uAT4ITC
6T RA741RC

—55°Cto +125°C
0°Cto +70°C

300°C
280°C

Indelinite

NON.
INYERTING a1 Q2 LH
INPUT 30 841
Q3 }\Ql [
L
10 pf
300 ¢
\ VWA Qe
as as 4
OFFsSET a0 on o
NULL el
R9 Rs At
- 3 ' Q24
Td s0an (% a4 50 kN 100 .4 4
5 J
OFFSET

NULL



#A741A and pA741E

Electrical Characteristics Vg = + 15 V. Ta.= 25

°C unless otherwise specitiad.

nAT41A/E
Characteristic Condltion Min Typ Max Unit
Input Otfset Voltage Rs <500 0.8 3.0 my
Average Input Ofiset Voltage Drift 15 uV/*C
Input Offset Current. 3.0 30 nA
Average Iaput Offset Current Drift Q.5 nAI*C
Input Bias Current 30 80 nA
Power Supply Rejection Ratio ;: : 's“o‘% =20: Vg = +20V, —10V, 18 50 WV
Output Short Circuit Current 10 25 40 mA
Power Consumption Vg = =20V 80 150 mw
lnout impedance Vg = 220V 1.0 6.0 MQ
Large Signal Voltage Gain xz:r :21? IVS CL Wi2s 50 200 vimy
Transient Response Rise Time " lo2s Jos 28
(Unity Gain) Overshool 6.0 20 %
Bandwidth (Note 4) J 437 1.5 MHz
Slew Rate (Unily Gain) ViN= =10V 0.3 0.7 Vius
The foilowing specifications apply over the range of —-55°C < Tpo < 125°C for the 74 1A,
and 0°C < Ty =< 70°C lor the 74 i€
Input Offsel Voltage [ 4.0 mV
Input Offset Current ‘ 70 nA
Input Bias Current 210 nA
Common Mode Rejection Ratio Vg = 220V, iy = =15V, Rs = 50Q |80 95 d8
Adjustment For Input Offset Voltage |Vg = x20 v 10 mv
Qutput Short Circuit Current tQ 40 mA
LATAIA -55°C 165 mw
Power Consumption Vs = x20V{ +125°C 135 mw
HATSIE 150 mw
Input impedance Vg = =220V 0.5 MQ
Ry = 10 k02 =16 \'%
Qutput Voltage Swing Vg =+20V
Ry = 2 k2 *15 v
Vs = 220V, R = 2 k{2 32 V7w, -
. . Vour = =15V Vimv
Large Signal Voltage Gain Vs = <5V, RU= 2 A0, 7 vimv

Vour = 22V

Notes -
4 Caiculated valve lrom' BW(MHZ) =

5. ARV ® 15V (or uA74 1 and uA741C,
8. Maximum supply current tor ail cevices
25°C = 28mA
125°C = 2.5 mA
-§5°C = 3.3 mA

Rise Time (u3)



Typical Performance Curves for uA741A and uA741

Open Loop Volitage Gain as a Output Yoltage Swing as a Input Common Mode:
Functlon of Function of Yoitage as a
Supply Voitage . Supply Yoitage Function of Supply Yoitage
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Typical Performance Curves for tA741E and uA741C (Cont.)

Frequency Characteristics as a-

Function of
Supply Voitage
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Typical Pertormance Curves for uA741A, utA741, pA741E and uA741C
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Typical Performancs Curves for AT41A, uA741, uA741E and uA741C (Cont.)

&

Output Voltage Swing as a
Function ot - °
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Typleal Performance Curves for uyA741A and pA741 (Cont.)
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