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ABSTRACT

The purpose of this project is study and design the audio scramble technique which can be applied to
be communication network such as telephone and radio tranmission. This technique is base on spectrum
inversion of audio signal, the spectrum will be interchange 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 lowpass filter,the signal will be scrambled.
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Consumer Circuits

LM1596/LM1496 balanced modqlator-demodulator

general description

The LM1596/LM1496 are double _batanced modu-
lator-demodulators which produce 3n output
voltage praportional to the product of an input
(signal) voltage and a switching (carrier) signal.
Typicat applications include suppressed carrier
modulation, amplitude modulation, synchronous
detection, FM or PM detection, broadband fre-
quency doubling and chopping.

' The LM1596 is specified for operation over the

-55°C 10 +125%C military temperacyre range, The
LM1496 is specjﬁed for gperation over the 0°C
10 +70°C temperature range.

features

. W Excellenc carrier suppression

65 d8 typical at 0.5 MHz
50 dB typical at 10 MHz

® Adjustable gain and signal handliné
8 Fully balanced inputs and outputs

" Low offset and drift

® Wide frequency response up to 100 MH2

schematic and connection diagrams

typical application and test circuit

Metai Can Package

A ™ wme

Notn ot m sonmatton mutir v ow e
10 e O st tmstogrn,

Order Number LM1496H or LM1596H
See Packags 11

Qual-in-Line Paciage

REA W | e u |k IR o
Caen aomgt ot ol 1
G BARSE ) of and LEE T
EANY 4 14
LR T = Liatmes wrey
CWivet |y —
- f==4  -CAAREA sarel
o0 win
Order Number LM1496N
See Package 22
"
-ty
1 { e
[ " 2w >4 e . 4
< & I- 21 Qs
[ 8 » =
-
Uiy
14 = e =9
1. b
N T A
N0 ol
“ s S 849 Gy
tanmes = oo
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B Lo dmmi Aesadt” Seprvn,

Suppreisad Carrier Maduiator



-

T e

LM1596/LM1496

absolute maximum ratings

Internss Pomer Dissicacion (Noke 1}

Aoplied Voitage (Nats )

Ditteranasl lnut Signat (Vy — Vgt
Olttersnnal Inout Signal (Ve = V1)

tnout Signat (Vg — Vi, V3= V)
Bias Current {1g) ™~

Cowratung Temperature Asnge LM1536
LM1496

Starage Tamoerature Aange

Laad Tampersawrs (Soldenng, 10 wec)

electrical characteristics

S00 mW

v

=5.0V

2SeIgRIV

s.ov

12mA

-55°C w0 #125°C

0'C o +70°C

-§5°C 10 +150°C
100°

(T, = 25°C, unless otherwise specified, see test circuit]

LM15% LM1396
PARAMETEA CONOITIONS UNITS
. MIN | TYP MAX | MIN TY? MAX
Carroar Fevdtnrouen Ve = 60 mVrms tine weve 40 " a0 uVems
le » 1.0 XMz, oftsat adwstad
V¢ * 68 mVims une wave 140 14Q uVems
te = 10 MKz, olfsat acjustea
Vg 5 100 mV,, sauare weve Q.04 a2 0.04 0.2 | mVems
te = 1.0 kM2, oftat adiusted
4 Ve = 300 mVy, iasare wave 20 100 : 20 150 mVom
fe = 1.0 xMe, otfiet noc adusied
Carrier Suppression tg * 10 kHz, JOQ mVems S0 65 50 85 a8
1g = 500 kHz, 60 MVims tine weve
attsat admsted
ig = 10xriz, JOO mVems 50 E a8
I = 10 MHz. 60 mVrms sine wave
offsas sciusted
Tramadmrtance Bandwdin Ry = %00 . ' 00 300 MHez
Garner inout Port, Vg = 60 mVrms une wave .
Ig » 1.0 KKz, J00 mVrms sine wave
Signsi Inout Port, Vg = JOO mVemi ure weve 80 a0 MM
Vy - Vg = 0.5Vee A g -
Voltage Gain, Signat Channes | Vg 2 100 m¥rms, 1 = 1.0%me 28} 1s 25| 1s v
Vy =y 0.5Vac
Input Aesistance, Signal Port 1= 5.0 MHL 00 200 %02
¥y - Vg 0.5 Vde
Ingut Capacitancs, Sighal Port t=60MH 20 2.0 of
Vy-Vq =05 Vde
Single Ended Qutout Reusance | £ =10 MHe « 40 193
Singie Ended Qutout 1= 10 MMz S.0 5.0 pF
Capacitance
Inous Biss Current iy 102 12 5 12 3a A
tnput Biss Current {1y » 1gH2 12 k4] 12 30 uA
Ingue Qftyat Current (PR 0.7 $.0 Q.? s.0 HA
1nput Qffsat Currant thy =) =l Q? 5.0 5.0 50} uA
Average Temoerature [(-$8°C < T4 < ~125°C) 0 aAl'C
Casiticrent of tagut (Q°C LTy < -70'C 20 nas’c
Qttset Cusrent
Qutout Oftset Current N1g=lg) e S0~ 14 80 HA
Average Temnowrsture (~58°C < Ta < 128°CH 90 aAlC
Coeificrent ot Outout (0°C < Ta < *70°CY 30 aAl’C
Qftsat Cusrunt
Signat Port Commen Mode ige 1.0kr2 0 5.0 Voo
1nou( Voitsqs Range v
Signaé Port Commeon Made Vy-VgeQSVde - =1 -88 <8
Anyection Rsne “
Cammon Moda Guseicent 3.0 ,3.0 Vde
Outtst Voitage ,
Sittarennal Ooisut Smng 80 2.0 Voo
Caoaaetity +
Pouave Suooly Current (g = 19} 20 i 0 10 mA
Magacwe Supoiy Current o} 10 4.0 30 4.0 mA
Power Dissicason 33 h=} Ly

Note 3: LIM1596 raung a00ties (O Case (eMperatures t
amoient temoerature agcove 75°C. LM1496 ratng i

Note 2: Valtage a0ptiea Detween oins 3-7, 81, 9-7, 9-8, 1=,

CRURZ

o case

o ~125°C: dersce linaarly 2t 6.5 mw/°C ‘or
o°C.

1-1, 84, 58, 25, 3.5.

0
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typical performance characteristics

Carrier Suooression v
Carrier Input Lavel
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CARRIER SUPPRESSION {48}

=aANNERE]

Sldeband Qutput vs
Carriar Laveis &

SIGNAL INPUT = €08 mv

= PR

QUITPUT AMPLITUDE OF EACH SIDEDAND (Vina)

CAARIEA LEVEL (mVemm)

400 mV
upl A L
X/T' o 160 mv
o l/' T 1) iemv
VT | eame
YR =T
] 6 108 158 200

SUPPRESSION BELOW EACH FUNDAMENTAL

CARALER SIVEBAND (48)

Y1y = TRANSADMITTANCE {maihe)

Carrier Sunpression vs

Frequency
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typical applications (con’t)

CARRIER FREQUENCY (MNG

Sidebaad and Signal Part
Teanmsadmittances v3
Puq‘uonev

| SITER IR NI P

11

SIGNAL PORT |
Y. N al

Pﬂﬂtull’ T

PHE L T TN
|

" NI Your+ 4
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UCAsy rany

TRAREAG I TaRC] 3 ;'

,.--"—" Yowe Pt ¥y o ¥y o 08 Ve
Yo

Noiksae
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18 i 100 1500
CARRIER FREQUENCY (MNd

i

SSB Produc: Oetector

CARMIER OUTPUT VALTAGE (mVieu}

Carrier Feedthrough vs
Freauency

b AR AT
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08 &1 0s 18 58 10 e

SINGLE ENDED VOLTAGE GALL
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This figure shows the LM1536 used a 3 singte sideband {SSB) suporessed carrier demdduiator (product detectori. The
carrier signal is acolied (O he carner 1NOUt POrt with sufficent amotitude for switening coeration. A carrrer input levet
comoasite SSB signal is 00lied (0 e signal inPut port with an amotrtude of 5.0 to
500 mVrms. All SutDut signal comoonents excedt the ceuced demodulated Judio are filtered out. $0 that apattsec
adjustment is not raquired. This aircuit may 330 De used as an AM detector Dy 0plying composite anag carner tignais

of 300 mVems is optimum, The

far

in the same as

o0erid0on.
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typical applications (con’t)
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The frequency doudteggcircuit shown wall doudie lowwitvel 5ignals with low distorticn. The value of C thould Se chosen
{or 1ow reactance at the operating frequency. 4

Signat level a¢ the carrier input must be less than 25 mV pesk 10 msintn operation in the linesr regon of the switching
differencial amplifier. Levels w 50 mV peak may be used with 1ome distordon of the cutput waveform. 11 a larger input
signal i availsdle a resistive divider may De used at the carrier input, with {ull signal applied ta the signal input
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Semiconductor

L.LM386 Low Voltage Audlo.Power Amplifier

General Description

The LM385 13 3 zower AMplfiwe desagred 1of use i low

vollage conuumaer aogucanons, The SIS nternaily syt 1y

20 10 %090 sstwnas £411 Count low, Bul the dodiben of an
\

vale/fal res$ir ang casacitor d0tween Dins | ang B wai
4IER339 2 Gun 1 any vaiye o to 200,

The wputs are §'ound (elerenced waile the QuUidUt 13 auto-
MaLCally 32340 12 one’ hait tng suopry volage The quiss-
Cudt DO CrLn s Sty 2¢ mulliwatg w0an 0oeraung irom 3
3 voit S<ENy, Tamng the LMIES wJeal lor battery coerzuan

Features

% Barnery coerauon

# Mwumum: enernsr pans ..

= WS suopry YOildge range SY~1TVY or SV 18V
& Low cuwescont corenferan ima

701360 gang liom 29 1o 2Ca

Giouna roteruncaa nput

Sunl{umo-mq QuiBut Quiescant volfaqﬁ
LCw Civioruon

Egnt 2 guatnaing £4Grage

Applications

AM-FM 1310 amctitirs
Ponzatg tagy Ptayer amgubers
Inturcams

7V 50una systemg

tine covary
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Absolute Maximum Ratings

+150°C

1t Military/Aecoapacs specified cavices ars required, suncuon Temperature
ptesse canact e Natonat Semiconducior Satea Saicanng Intearauca
Qtiics/Disridutors (or avatadllly and specilicatons. Oual-in-Line Pacxage
Suopry Voitage (LM3BEN-1, -], LIMIE6M-1) 15V Soldenng (10 sac) - 280C
Sucpty Vollage (LM386N-4) 22y Smal OuPu.ni Pacxage
v .
Pacrage Cissigavon (Nata 1) (LM3I2EN) 125w mf:m::;g sac : 2 ;g
(LM386M) 0.73w
Saw AN<SQ “Surtace Mounung Metnocs and Thaw Eltest
input Voilage =04V .
. on Progucs Rehatuity™ lor 0tNer MAINaSs of s0ldVANg suf-
Storage Temparacxse =65'Cla +150C laca Mount duvecas.
Spwraung Temparaore rCl +70°C

Electrical Characteristics 7, - 25°¢

T
Parameter !

Canaitions Min l Typ | Max | Uaits

Cpuraung Suopiy Yorage (V) I
LM3BEN-1, .3, LM3EEM-1 X 12 v
WMIUUNA P 501 18 v
Quiascant Cumont (ig) Vg = 6V, Yy = 0 i + s ] ma
Outout Power (Poyr) I
WM30BN-1, LM356M-1 Yg = 6V, 8, = 10, THO = 0% 250 25 mw
LMIEEN-3 Vg = 9V, A = 2N, THO = 10% 500 700 W
LIM3BEN~ Vg = 18V, A = 32N, THO = 10 pela) 1000 nw
eitago Gan (A} Vg = 5V.1 =*) AHZ E : I . cw

10 uF ttom Pin 1 10 8 46 g
Ussndweadify {UYY) Yy = OV, 1I'ine | and 8 Guwns } PV [ H e
Tatal Marmone Disruon (ThO) Vs = 5V, R = 30, Pgyr = 125 mwW 2.2 l i .

! = 1AMz, Ping 1 ano 8 Ccon | y ! *
Powes Suooy Reiecuon Aawo (PSAA)  |.. Vg = 8V, 1 = 1 w12 Caypass = 10 uf - 5o 4 l 8

Pins 1 ana 8 Ccun, Rererred 10 Oulcut M
Inout Reustance (Ang 50 ‘ a2
ingut Buas Curent (Igia8) Vg = £V, Ping 2 22 3 Coen 250 | aA

Ne1a 1 FOr OOw euIN A ATO- WTOWLISe LD 25°C, v Owvia Must Do Caroied Gasss 00 4 15C Mmassman A CLON 1M bt @ arsd |} u Vel

ITwACE O BOC/Y AN O UTCME Y O G Ve PACL A% 40 1] 8 PTRA (TReancs Of HITTIW ter 1 whas Oulans §acrage.

Application Hints

GAIN CONTROL

Ta mana tne LMIES & more versatia amother, 'wa ging (1
302 8) are rOvided for Tun CONYSL Wit mas | ang & szan
Té 1,35 M1 rasasias Lot e Gaa at 23 (28 ¢8). i 3 cazaa.
10013 Out IS pan 113 &, Dypastad la 105 RiT fassion, e
3210 weul QO uP 10 200 (46 C3), I 2 reIIOC 13 PIACOST 1N S8NAS
=i (NG CI0ACHDY, N8 QN C2n OO 3@l (G any velua from 20
0 230, Gan controt Can sd Da done Dy CacaCiUvely Couw
210q a tosisiar (of FET) Irom pin | (8 ground.

AGCUON3! eKI8NAl COMSONANIS can Be placed in paradlet
w06 ernal 1860TACK feLsiNS WO ior N8 Gan ang
HeQuancy re320nsa (O nciviual A0PLCALONS. For azampis,

. ™€ CaN COMEENSAIE O Dwdhdr Cass 19500NSSe By fre-

SuenCy snaonqg e {85G0aCx pal. THus 15 4ONG with 2 se
nes AC lrom gin 1 1a § (paratenng e witernal 15-adl ress.
100), For § c3 eftecuve bass coost A & 15KQ, ne lowast
vae lor ¢oOa sLanie opesaton s B = 10 kil oin 8 ¢
309N I ping ) ANG 8 e OYPASIAd tNeN R i3 10w as 2 kil
T30 De usSsA. TIus (e$1CLOA 13 DCILSA e AMOBIat 13 OnY

SAMpansatad or €193140-1000 LNt §reater than 9.
,

IHPUT BIASING
Tha $CNAMBLC SNOws AL SO DUl A7a Diesed 10 §reund

Wil 3 52 %D r82isiss TRE £330 SLiIEnt Of 108 vital Uansese
1063 15 «D0ul 250 A, S3 tna NOuis are at aduul 12.5 MV
AN iafl OC8N. H N8 CC SIWCE [9:IANCH CHvng (N
UMI86 13 Ruignar than 250 11 i wul conuiduie very it
doCbonal ofcat (a0oul 25 mV §t the nout, 40 mV at ine
Qulout). I the OC scw/cs Ivsistancs 3 185S Nan 10 (1, then
SNOMLNG (NS uAUSEd 1Ol 10 Ground wul X820 NG CISAL 10w
{acout 2.3 @V at e wput, 5C mVY It he oulpull. Fer oc
SSUICH FRSISLANILS Suiween L1432 vaiuas we Can sivtunate
93CB$3 OtIset By pultng & re2510r HOM the vAused woul 10
ground, equal «» valud B Ine cC sowcs remstance. Of
L3wsd Ut OISl PIOOIEMS il @ ¢TUAILES il N8 INDUL 1S Ca.
sactvily cougied.

Whan uing (e LM3I86 wid Agner qans (Dypass.ng tne
1.35 k() (833107 Swiween pins | 4nd 2) i 13 nevatsary 0
Typdsd e unusAd Noul, Prevenung CeGracaucna of Gun
aNg £O3INDIN NICULAS. RS 18 g win 3 0.1 L F cazaa
1S Of 2 SNOA 10 GrOUNT CB0ANCING CN NG dC SOICH FO%uS(e
ance cn the Crven ngut
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Osscnotion,

The wAl4t s a hGr: oactormunce Mcactenie
Ceerananal Amonher SSAstrucied ysing ne Fawenug
3nac qonasial cracess, it 'S intendea 'ar 3 wmce
‘anGe of anaag 1csuesnons, #¢n cammon moce
“CHICE 13nGe and 1asence ol tatch-ug tencencies
TAnQ UM JAV4S wnams e yse 23 & vONRQE (NHwar
The rign gain anc ~ae ‘3ol e ot a0ersnmg voltage
crovides Iuoenor cernrmancy «n nteQracor, Summing
imoanliar, ang Senaral leeanscx 20oucatons.,

NO FREQUENCY CoMPENSA TION RECUIRED
SHORT-CIRCUIT PROTICTION

OFFSET VOLTAGE NULL CaragiuTy
LAAGE COMMON MOOE AND OIFFZRENTIAL
YOLTAGE RaNGES

LOW POWER CONSUMPTION

8 NO LATCH-uP

Cannection Olagram
1C-Pin Flatoam

—
hot s ———— NC
0l In
:r:zz: i ——c
i1 11
] T
20 —d |4
e . J T~ taur
i is are
———— orregr
= — e
——
{738 Nemy
Order intarmation
Tyoe Pacxage Cage Pt No,
sATA Flartcan iF 2ATLIFM
SATHIA T Slaeax F SATLIAFM

741

Connection Qiagram
2-Pin Metai Package

oresgy
NULL

RALRL

P1a 4 szreaztee 1g 2age
s

! Qrcer intormation

Paexaqe Cade fart No,
‘erat 3w AT S
Maeay W AT
Magar iw sAT2 e
Maeras 3w sATAIENC
v
- Cannsection Otagram
8-Pin D1p
~C
7

-

cur

-—)prqgT

Suey

(Teo Viewm)



Absolute Maximum Ratings

- Oraer information
Suooaty voitage Type Pacxage Code Part No.
SATAIA JA74n, sATLIE 22y aAl41C Moided Ci1P ST uAT&ITC
AAT41C =1,y 2AT4I1C Ceramec OI1P 5T 2A741RC
Internay Powoy. Qissioztian Qaeraung Temoaraiure Aange
(Note 1) . Mulitary (WAT41A, ya7ayy ~55°Cto »128°¢
Matat Pacxage T %00 uw Commercial (uATR1E, ya7a1Cy 0°Ctg +7Q°¢
ce 310 mw Pin Temoarature (Satqenag 60 5) .
Flatoak 370 mw Metal Pacxage, Flatpak, 1ng
Qitterenngi Ingye Yottage I30v . Caraeme Q12 300°C
Inout Voitage (Nota 2) ISV Motded 0IP (10 4) 80°C
Storage Tamoerarure Range ' Cutout Shon Circyy Quranion
Matal Package ang Flatoax =35°C 0 % 120°C (Nare 3 lndefinite
(o)1 =53'Cto ~128°C

Equtvalent Clreuit
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#A741 and pA741C

Electrical Characteristics Vs --: IS5V, Ty =25

*C uniess dtherwise ‘specilled

uA741 SATAIC

Characteriatic Conditlen Min_|Typ |Max |Min Typ [Max |Uaiz
lngut Ofiset Voitage Re < 10x8 1.0 |50 20 |80 |mv .
Inout Ctfaet Current ’ 20 200 20 200 [nA
Inout Elas Cuyrrent 80 SO0 [:[e] 500 |nA
Power Supply Rejection Ratio ,‘;: - :2'3 :fg V.Rs = 500 20¢ }1sg 30 {150 {uvrv
Inout Resiztance 3 l2.0 3 2.0 MQ
lnout Capacitance L4 1.4 oF-.
Ranatment Sance s1s s1s mv
Inout Voitage Range | | =12} =13 v
g:;:"’:n“;".f; fs < 10 %@ 70 (g0 8
Qutout Short Circuit Currant | f2s | 25 mA
Large Signsi-Vollage Garm AL = 250, Vouyr = =10V S0k | 200%- j20x |2cox
Cutput Resistance 75 | 75 v}
Output Vaitage Swing R > 10 k0 l=12 =14 v

A > 2k |=10f=i3 \Z
Suooly Gurrant L7 i2.8 | j1.7 |2 mA
Powar Caonsumotion £0 as | |sa 85 mw
;r:snpscr,:gt' | Rise Time |voy = 20 my. Ay = 2% .3 ] 3 s
(Unity Gain) | OversnoorjCL < 100 oF 1 i5.0 | 5.0 ! f=
Bandwidth (Note. 4 I lLo - ! 1.0 | | MHz
Siew Rate 1AL 2 2% | i3] i s ] IV/us

P 4

Notes

4. Calcuteied value lrom AW(liMg) =

Aize iime (xa)

S. A Ve = 1S Vier uAZ41 ang wA?41C,
§. Maxzimum 1ugory current toe an Cewncea

i5°C = 28 ma
125°C = 2.5 ma
~55°C = 331ma

HAT4L1 3nd uAT41C

Slectrical Characteristics (Caat)  The lollowing epecsiications 20ply aver the ran.

/

lor uA741,0°C < T4 < T0°C 1or uA741C

g8 of -55°C < T, < 125°C

nAT4T UATA1C .
Charactaretic Candition Min [Typ- [Max [Win [Typ Iax |Unit
! . | 7.5 my
Input Oftsat Yoitage As < 0% 0 leo | Ty
. | | | ] 300" |nA
lnout Otfset Current Ta = +125°C ! 17.0 l200 ! } aA
Ty = -35°C | l8s 500 ¢ i i inA
| I | ! J 800 lnA- .
Inout Bias Curent Ty = +125°C ] i.03 s i L uA
. 1T, = —55°C ] i.3 1.5 ] | ] JuA
Inout Voltage Range [ =121 =13} j : ! iv
: — - -
Earamn e s oo i e || o
CZE:::;T.M for Inout Offsaet , i !' - ,5‘! ] Ii =15 'mV'
= - - o 1 A
e onase Il Devasame | [® s | || e
AL 2 10x0 EIETE ! ] ! v
Output Yoitage Swing A, =290 =0 l=13] [=101=13] v
Large Signat Voitags Gan 1R = 2% Veyr = =10 v j2sx | ! lisk | ]
Supgty Cucrant [Ta = +125°C | l1s ;as ! ! “1; mA
~ iTy = —35%¢ ! 120 i33 [ ImaA
. Ta = +125°C | f48 |75 {mw
Powar Consumgtion IT_‘ - —55C :: 50 1100 f ] Tmwr

Haotee
4. Caiculated veiue from SW(kz) =

9.325
Rise Tme (ua)

-
s. MVCC = 1S Vior yAZdt ang wATAIC,
4. Masman sucory current 1or an davecae

25°C = 2.3 ma
125°C = 2.5 ma
=45°C = 1ama
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pA741A and yAT41E
Electricat Characteristics

¥g = =SV, T4 .= 25°C unless atharwise soecitiad.

uA741A/€E
Characteristic Condlition Min  {Tyg |Max |uUnit
tnput Oltset Voitage |fs < 00 10.8 3.0 my
Avarsge Inout Oflset Veitage Onil | i i 15 uvi*e
Inout CHsat Current. | | 3.0 20 nA
Average lagut Offset Current Orilt | i la.5 nAJ*C
lnout Bias Carrent i ! {30 | 20 nA
:
- . Vg = +1Q, =20; Vg = +20V, =10 V, '
Power Suooly Aejection Aatia 'ag =500 g ! 15 50 wVIv
Qutout Shart Circuit Currant i {10 i 25 | 40 ima
Power Cansumotion tVg = =20V = RED) mw
thout Imoeaance ‘Ng = =20V L e 5C bl
N Vg = 20V, 3 = 2k ; ho I [
Large Signal Vottage Gan :‘/eur =18 :ASO ; éco | !V/mv
Transient Rescanse | Aise fime ¢ H C 1938 08 Gus
{Unity Gain) . iGversnoot ! : ‘g0 i 1%
Bandwiath (Note 4) i ta37 tis | {MHz
Siew Rate (Umity Gan) Vg ® 210V 10.3 Q.7 ! {Viug
“he loilowing spec:fications accty aver the range of =33°C < T4 < 125°C far the 7414,
and Q°C < Ty £ 70°Clorihe idi€
ingut Oliset Yoltage i K] ‘mv
inout Qtfser Current A g 170 inA
ingut Bias Current ) ,2:0 tAA
Comman Made Reiection Ratiq Vg = z20V. %y = 2!SV Ag =500 30 EL ! )
Aciustment Far tnout Ollset Vattage 'Vg = =20V i 10 2 i “mv
Qutout Short Circurt Current § iC <0 T
i -335*'2 g 1 3
; fua7a14 | WA 2 8 : 1185 jmw
Pecwer Cansumotion iVs = =220V, l=125°C ! : |12 L mwW
] fuartig ' : 1150 I mw
inout imoedance Vg & =20V 0.8 ; 1 MQ
i YA = 10 k{2 Z'6 i i
Qutout Voltage Swing iVg = =20V s l Ly
| ‘A = 2% 18§ : Y
fvg = 220V, A= 2wl 22 ; iVimy
- % *Voyr = 1§V . i Vimv
Large Siggal Voltage Gam —~ =
Vg = T3 VR w2, Hel ’ i Vimy
iNayr = 22V > ’ : !
Notes = -
318
4 Caicuinted veme rom 3WOMNE) = T oy

. AN Ve = 1§V lor wATS) ang nA7NC
. M3zimum Yooty Cirtent ior ai Cevees
8°C = 2.8 ma
125°C = 2.5 mA
=35°C » 13 mA

O en



Typicai Pecformancs Curves toe 2AT41A and pA7T41

Open Loap Yolitage Gailn as s
Functlen of
Supply Yoltage

TR
TR =
!_[i!!'i'//-Tl‘
TN %ENEEN
N AR

SSLE YO TGS = 7

Qutput Yoitage Swing as a
Funciion of

. Supply Yoitage

- - l
e gl o
T“W o et T
1}
P
' 4
H :
- 1]
3 2 - /
2 v
An
. [ )
kS e
L / l
e} ! ;
3 : i
: ]
H i
i
\ 14 1 b

oL ? VO TAGL = ¢

Typical Performancs Clrves lor sAT41E 3nd uAT741C

Ogpen Loop Yoitags Gain as 2
Function of
Suoply Voitage

1 2 9 L
I | BEIEVZ i
§-l§i3/155°!
| =27 A m vinvi
NS 2
Yo ¢ oaJ A
A\ S INA

Wwem s YOLIIGE = 7

Transient Responss

h-|—

=

i i
» . i
' i i '| A i I
' vl i v ‘.
2 snararan T T
P i
'

H

LM
REE VR S L
G " T dwe
i i ] . O
4 3] e [0 3t

Cutput Yoitags Swing as a
Funciton of
Supgly Yoitags

-
i trc :n-z_}

o g o

M "
f "
: ; i
3 i
if R : e
3 nr—
i Vd ¢ i
3 e pm——
3 | ' !
: 1 pr— " 1
£ !
ST / |
3 O ARl W1~ A

'
A me | i '
oy
C ‘ 1 . .

i - 1 A )

| ‘. "w b 3

ey YOLI0GE = v

Transient Rasoonitse
Tast Clrcuit

Yous

R,

lnput Common Mode
Yoitage as 3
Function of Supgly Yoitage

" - - -
4 Wwe Tl e l ]
. !
! - -
N I i
.

d ' fi t i
H
3 L
< : | / :
: : 1
3 0
H s / R ] T
3 b——
A
¢ 1
0 i i
1 H H
P :

] ' i
* ol ! i

13 3 A 33

Wom p vOLLACE = ¢

Input Comman Modas
Voltage Range as 3

Function ot Suppily Yoitage -

LR
H

Clremun MOBE i (aus Ranld

i
H
|

) ‘. ”" »

Yoo, # »GLIAQT = ¥

Cammon Hoaa Rejection
Ratlo as a
Functlon ot Frequency

.n .
: t i ) ! i ='\ ‘ﬂ"l
[ . . . B r.'-u'cl
L3t N [
ER R i \ [ R
oo N
Q 1 H ' \ B f
HE i AN
§ S N
: i RN
3 i { ' '
] ' .
3 roiot ! D
t " - ALY EXSRT EREN WY J

1AM IRCT - =t



a4

R

Typicat Pertarmanca Curves for uAT41E and uA741C (Cont.)
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Typical Performancs Curves fac nAT414, zA731, JAT4 1E and LA741C (Caat.)
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Typical Pertormanca Curves tar cA741A and uA741
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