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LIC DNIT-V > WAVEFORM 6ENERATORS R: neha 

5 SPECIAL 
FUAlCTloN Ic's 

Inbudyction 
*he op-ams awa wiclol used in cvicit5 -fen genonating 

Vaaious Luaweloums. 

Peouodtic Wawehounma tn tining Conbol and othan tunctiena. *Analg and digital equipmerts 91equine ona lor) moo 
othn uncions. 

and 

The ommenly sed sinusoidal , suaa., Téangula 

oim enaotations cvte olhe ems o evolutien in tha 
Wavetoum 
design opetatenal ampliliws 

XIr ib capablo. genaating repettie avehoums a 

S ixed blguan.cy and. amplitido withouttho head o any otha- 

Siana 
SINE-WAVE GIENERATORS 

*Tho Sine Wave s ona. tHe most undamardtal aveleuns. 

Tha sina - wave osällatsi using PampP tha reguù pha 

shit 180 in tha eed back loop 

Tt s a Lc or Rc Combinaien . 

CONDITIONS FOR 0SCI LLATIONS 

0slato i» alko callad Headkack. ampiia 

Tha poxt output is ged kack to tha input with the 

Ue ea. ecdbnck trcaüt is callOsdllain 

Vi-o Vd Ampltia 
output 

LVo) Av 

Feedback 
CicCLL PVo 

Vo Av Vd Av (Vf+ Vi) 
Vf BVo - B Av (Vf +Vi) 

Vo Av (Pvo +Vi) Vo = AyBv,+A+V¢ 
** ****** 



Av 
vi -AvB 

Vi=0, Vo +0 

Av P 

wo Basic teuinornanbk ol 
sustninad 

0scillatons 
-AvB o'or 36o 

() TFia magnituda. ethe Lamp gain, AVB, mubt be_uri 

)The mtal_phaso.-_shilt e the loop gain AvB, 

must be equal to o' or 360 

Lc 0SCILLATORS: 
In Le os&ll at op-amp is CohsTdartod. Ro #0 

X 

7 
VE 
Av' 

BVotage divido tulo 

' 

RI+K3 

Alap, 
Vo Vf'A 

7 +Ro 

VfA +Ro Vo 

P-Vf 
Avp 

v6. -
ARo y6. 

(Ki+) (7+Ro) 
***** 

*** 



Whon Lc ckt is applib. 'on Integias 

Ro (7I+XA-+T9) +%a (TI+R3) 

P X Xa 
Ro xttX2+x3) +Xa ( X1+ X 3) 

When. B' l calculatal bu O 

B(o)-XL 
X1tXS 

*B lwo) must be positfve 

XI E Xa have Sama Sigh. 
X1 Xa. ata Capacdta6 S X3 ato induct 

HARTLEY 0CI1LATDR 

Tho op amp Connecled. td opetate in nvtsGo Enveoti q 
mode. nductve 

X GXa ae eapa-ete Teacanco 

Xa eadback. notuweak 
Tha phase shitt Thouough foasdback netwek & l8o. 

AAAN- -o Vo 

X- juwi 
Xa juwLa. 

X3 
jwc 

X3 J/wc C 



qulas raquonay ot 0sil�hent 

and Blu) -L 
LA 

Cwo 
c(L +La 

Frequanay 0sllation fo 
&TTyc T 

M tha mutmal inductana. coils Li andla . 

The eedl back Connectad tw ) tomînal. 

Who LT = LI +La. tor) T: tLat&M 

Colpitts 0SCLLATDR 

The op- amp wek ob on Tn verting Ampuin XIG Xa ata Capadtive. Yeactann XB is Inductfve element Igo phase sit 

R 

X1 
-S/we JuwC 

Xa 
JLo Ca 

3 juol 

Angula eoncH 05tiUal+en uo 
wo 

CC) 
CtC 

pluo) Ca 
C 

---- 



Frequony eosllation 

fo 
1L CT 

CT C C& 
CI+a

The aotback facb B at tha bscillatien aayten.a is -1 

Ac OscLATORS 

*Tt openate wll at high famyuanOs 

*At low haquancdes 
inducn and Capacilos 9teuaad 

el tho lming cicuit would be vety bulky 

U) Rc phase shîtt osillatl 

0) Wein boidge 0sillato 

Re phae shigt ostilato 
Rf 7 Amplitiaa 

RI 
********* 

R 

H 
R 

. eedbask. 

Netuoork 

RC PHASE SHIFT 0SCILLATDR. 

op- amp used In Inveel+ng conquatton 

proutos 180 phase-shit at tho Outpuit 

#The # The total phase shtt anound tha Lop is g6o or o° 

*gan o tha amplin i lange and in sas 

Rc Netwek s exactly l80° 



of Frequency D Ds cillao 
Devivalidn 

C 
C 

C 

R R Y Vp T,R 

PPpy v in hoof 1 

+Ri I-)= V; 

Jwc 

R, I, - A V; 

w 

APPy in Lovp 2 

I + R Z-T,)+R-T) =o 

wC 

T, +2R -T, R*T, R -TR-o 

1 4R -TR =D 

- I, R I 

Apely Loop 3 

T+R 2- I,+R 
Jwe 

D 

T +IR- T,R+ I, R - o 

- I, R +T) 2R D 



Replace S- in 

-I,R+ 

+2R 
-TR+ 

11aliz 

R+se 
R +2R se -R 

- R 
D 

Dulpu Vol-age Vo=V = 1, R 

A 

B CYamer's Rule 

R 

-R A -R 
2R 

-R 

14 sRe R 

SC 2SRc R 

-R SC 14-2SRe 



1+2 spe )-R +R +2ScR 
14-RSC 

A = se Sc Se 
SC 

- - R4 
SRC (14 SRc) +2sRe R H2SRe 

S c Se 

s 

1SRe) (42SRe) - R(+SRe) R(t2SR) 

s 
+sRe) 1+ 4s*R+43Re) -Rs(1+ SR 

-Rs (142SRe) 

se 

+4Rc+4SRe +SRe +h $r' LSRe-Rs 

- R - Rse 2s ) 

A 



Exp No. Page No.

Di.e 

1 SRc - R 

A Sc 

14 2SRRe 

D - R 

(4 -j*jv{p- S 

O+o +V; R 

As 

The Cunal lo in Loop -

A 

V,R 
14+5 SRc tbs*RC+SR 

V Rsc3 

1+5SRc+bs R°c*+sR 



Dutput Vollage 

= V R 

Sub 

1-5SRe 
+bs*R + R 

s 
15SRc +bsRc4SR 

Repla ce S=j 

1+ Sv) Re + Ua)r*c+1w)* g 

+5RC -boRC-jRc 

dvide n 2 D in 

5ORc 
+ 

LR 



Page No 

Dae 

Assum WRC twRC 

3 
+J S -64) 

A-5)-j«lbrx 

maginary Part 

6- 

LRC 

2277FC 

27T 6 Rc 

Rea Part 

3 



DS eillal» 
Condiln 

1AP21 

allEl 2 

2 
29 

make A)29, 
29 bnes TR, 

To 

Avantag e3 
Cimple b design. 

CiYCWit 

Smuspidal Dlp LWave fom . 

T Pmduc es 

ig hxed eq en cy D.Scillabr. IL 

Disadvantages 
Po oT FRquency stabilily is 



TIMER TC 555 and Pts modes omultfvP 
naton and expla in on E? 

*555 fmen fs a htghly Stable de Vice bov 
enenating accunate tfme delayo) os cfllaHon. 

A Single 5s5 Hmen Can provide time delay 

nanging bnom micrtoseconds to houns w hene a 

counten imen can have a maxtmum tAming 

nange ob days 
* Tt fs designedto perbormsig nalgene na tion 

and specibic Efming 

Vottage nange: +5Y to t 1ev 

dni Ve load 20o0 mA 
T is cOmpati ble with both T7 Land cmos 

logtc cAcuTts and op-amp based cncul B 

ApPLICAToNS 
Oscila tov 

pulse 8eneratov 
3 Ramp and Saluare wave 

deneratdr 

4 Mon0shot mulH Vibrator 

5Burglar alawm 

6. Tnate trght tont 
Voltage monttoY 

GqND 
T"se/E pfscho3e 

out put3 
Rese 

Vec 
O 

kE 
655 

A Contol 6-Treshol4 

5 Cont 
yoltaP 

ng9 PIN PIA 61RAM 
OF TC555 

Dochae 
Urvert 



*the pasiHve dcpouwer Supply berinal is conn eated 
to Pns (Vee) and negative teymi nal fs connect ed to 

Pin (GNo) 

X A Contaol Voltage Input tevmf nal occepts a moduta 
- Hon contnol frn Put vol tage apPifed ex ternatly 

*TheGtfnput tevmnal ot the upper Comparator 
is called thvesghold termTna 

xTheC2 ?nput ternalob the Lower co mpa vatoY 
fs ca led taTgsev termfna. 

OpERATtON: 

* TIn Stand by mode, the output obthe Conbeto 
FF Ps HIGHThfs ma kes the output low be cau se 

ob powen amphkier whch s bastcatly an fnverter 
when a negative gofng brnigger pA\se fs apPlied 

to Pin and should have Pts de levelgaeaterthan
the thre sh ol d le vel ot the lower Comparotov 

¥At the negati ve gofng edge ot he tigse as 

the ta9ger passe s thrbugh the output of the 

owen comparator goes HlGH and Ses th-e 

Lonta oIFF 

MONosTABLE MULTIVIBRATOR USING TC 555 
The Monost able mul 

Vibratov has one Stable T 
state and one- uest 
3table gtate 

T555 
*TE?s also knoun as monostable 
o) One-3hot muttFVtbratov. 

* Tt nemains frn its Stable 
state untf) an fmpulse 00 Pulse tMtggers Pt nto E 
aJuact-stable State 

outputt 



U.

tr 
N 

L 

amp 

PAmer in mnotabie operation vith functiomal diagram 

*Tn the Standby mode, ContaO FE holds tmans?sto 

Q ON, thus Clampfng the external Eiming capacito 
ctogaound 

ANALYSIS 
Voltage acnass the capacltor asqiven belod 

Ve Vee -ethe) 

At t T, V V 

1e "/ee 

- eRe 



Taking natunal log on boths ides 

In [4) 
-T Reln () 

T 1 Re 
APPLICATtoNs MULuIVBRATOR USING 555 

Cen pulse missing Detectov 

Freouency divtde 
PwM applitaHon 



MoNo3TALLE UsInG Te 555S 

Tnaa e 

Nec 

Cop ac 
Volt9e 

Sto 

on oFf 

0s TABHE USin by TcS5S 

AVec 

Astabla eina bp-AmP 

Vnibne) =-pv 



ASTABLE MULTIVI BRATroR USING Te 555 
*Compavfng wth monostable opera tion, the 

tiing 1e sfstov?s now splft înto tuwo SecHons 

Ra and RB 

The dischavge (Pina) terminal ?s connectedto 

the JuncHon ob RA and R 
Threshold (Pin 6) an d tnigg er (pina) termfnals an e 

Connecbed to The vc te rminal and contnol (pin ) 

termfnal fs b Passed togaound thTough o.olHF 
Capaci tov . 

+Vc 

555 

0.01p 

FigA.12 Astable miultivibrator 

Ve 
V 

C 

5kn 

TO 

4 actional dagram of astable multivibrator asing 555 timer 



*when the capacitor votage 1eaches anc 
nses a bove cc the upper Compatcrtors tri93em 

and eset the contnol btip blop sothat -1 

*Qtnansi storON 
Capa citoY Starts dischargfng towards gTDunc 

trough Rp and transístor Qi wtn the +fme constan 
time ResC 

* 

DUAing the discharge ot fming capacitor e as 

t neaches Vge,the lowen comparatrs fs 

taiggered and tnis Stage s=, R0 whfch tunns 

* The Capa citor ?s chargedand dischaxged 
betweenVcec and Vcc aespec Hvely. 

ANALyS1S 

Ve Vee C1- Re) 

t- tr, Ve-Vec 
(iet/ke) 

I-et/ee 

-
Taking 

natutal log on both sides 

in (3) C 

-t Re In ( 
TePPIRc| 



At t ta, Vc Vec 
.voe (t -etye) 

e/ee 

Taking natural loy on both S tdes 

In( 
-ta Rc In (5) 
ta O-405 Re 

AIght - tz 

RC O.405 RC 

RcLo:4os) 
tHIGH0.69 RC 

So for tne given cincuitE 

tHgh o-69 (RA+ Re) C 

tio o.6q Re c 

T HIG+ tLow 

- o.69 (Ka t Rg) c to.69 Re C 

o.69 RAC +0.69 ReC +0b9 Rec 
T O.69 ( Ra t2 RE)C 



45 
RA+2RC 

the duty cycle Do} the clncutt s debfn ed 
as the 1atio Ob ON Hme to the total time 

peiod 

T-(ton+ torr) 
*Tn this CiMcuit, whenthe taansistov fson 
the out put goes low 

D tow I0o 

D1 RB XO0 

Rat2 RB 

APpLICATIONs IN ASTRBLE MODE: 

* Fsk GeneratoDr 

*Timer as a Schm:tt tigge 



SQUARE WAVE GENERATORs 

Bes ides generating Sine waves, 

The op-amp generates sajuare wa Ve ormn 

and pul/se s anachve device generate a 

Saluove wavefo rm Ps also caled eas mulivibret 

) Astable multtvibrator 

Tt fs also called as free Hunnfng oSc |/aton,| 

the paincaple ob9eneratHon o Saluane wave 

output 7s to borce an oP-amp to operakim 

the satutation Aegió 

B- Ra 
RHR R 

The output is alsohed 
back to ?nvertng 

tevminal faput 
al ter ?ntegratirg9 
by lowpass Re 

Combination. 

-Va 

Vres 

*wheneVer te input 
at-) inputJu st ?xceed 

Vre Suwitching takes plae 
tot Veat+ to - Vsat. 

Vo Ra 

VE). V + [Vr-V)e "]RC 
V- +Vsat 

Consideng 
-B Vsat 



Vet)= Vs at t (-BVsat-Vsat) e"/Re 

at t TI 
Vt)-tB Vsat 

B Vsat Vsat - BVsab +Vsat) e"}RC 

BVsat Vsot - Vsot (1 tp) e/c 

Vsat (B -D - Vsat (1+p) "/Rec 

I+ 
Taking log on botn Srdes 

ontdey f-oos 

LIno. 
RC 

TI 

RC 

-In () 
RC 

T )Rc 



/77) MONOSTASLE MULTWBRNTOR 

M 

wM Vo 

*Tthas one Stable State and one ajuas? Stabe 

tate 
Thfs cincuit ?S usetu r generatng Single 
output pulse o adzustable Hme dumation tn 

1esponsetra tiggenig Signa 
The width ot outputeig nal depends only on 

extenal Com ponents lamected totme Op-amP 

Dloode Di clamps the Capactor voltage to 09 
when output ?s +Vs at: 

A negatve going pulse signal of magnitwe 

Vi, pass ing through diterentiatov R4 Ca ahd 
uode pmduceog oin9 tigge ving impuse mo 
YI appied tohe Ct)nputtermi ra 
Vo V+ i -V}) etlee 

V -Vsat 
V Vp 

Vo=-Vat + [ vp 4Vsat) Rc 

Att-T Vo: - B Vsat 



BVaab -Vcat( Vp + Vsat) ë "Ee 

BVeatt Vsat =(Vp tVsat) eVke 

Vsat (1-) "/Re 
Vp+Vsat 

vs&i lt-) 

Vsab 

T- Rc In (-P) 
Vsat >Vp 

RiRe 

T 0-69 Re 

Mo nostable mulHvibrator CMcuitfs also 
Netered as time delay Ctacurt as Itgenesat 

a asttoansiion at a predetemned t meT 

atterthe capplrtafHon oinput tgg 



TRIAA GULAR WAVEGENER ATOR 

Generally Triangulav wave generatuy may 
be clenfVed bo m otherSoun ces through the 

use ot Comparators 
near wave borms Suchas triangle anol ramF 

May be de nived om the chargeldfschavge 
acEton O5a Capa ctor 

A 

Az 

R 
Tt basically Consis tsob twolevel Comparatu 

ollo wed byfntegrator Cincut The outputo6 

A, 1s a Sajuare wave ob ampliude t Vs at 

and ?s applied to thec) ?JP ot the ntegrat 

poducing a triangulor waVe. 

P: Vs +M -Vi)P 

V-Vramp 
V t Vsat 

BR2 
Ra+R 

P-Vramp +( Vsat+Vramp)Ra 



beiomes efualtu 2ew 

R(tvsa) -Vramp 
R3 

at t t2, when output of A, Switches brom-Vsat 
to +Vsa 

awp e (-Vsat) 
R3 

Peak tpeak 
Value Ob outputI 

Vo (Pr) +Vramp - l-Vramp 

-Vo (Pr) Ra Vsab 
R3 

The output oom - Vramp to tVramp fn haE 

he time perodt 

Vo Vi dt 

(p) -Evsatdt RC 

Vaat () 
R C 

1 2 R, C, VolPP) 

Vsat 

puttng Vo (r) Valuee 

T aR C 
Vsat 

4R, C R2 

R3 
TROMS 4RG R2 



TCL 8O3 8 FUNCTION GENERATOR 

* Funchon generators are designed 
proVide the basic wavebpr ms Suchas Salu 
waVe, tiangdlor ubve and Sine wavVe 
*They aMe atso Callect a s wavebowmgenenaton 

*The operaton ot TcL 8098 P based on 

Chargtng and dis chargeng ob a gnounded 
Capact&orC, uwho se charng and drs chagtrn 
1ates ane cont rolledbY prog« mmabl 
CunAent generators Ta and Te Aespeciveg 

Awhen suwrtch fs at posttfon A, me capacito 
changes at a nate determined bycunnefse 

once tne Capa ci tov Voltage neaches tne 

tmeshold value Vor gtpi tch postton to change 
6Yom pas1ton A-to B 

VcC 

Vot 

VT 

BLock DIR 6RAM OF PCL 804 

FUNCTION GE NERAtoN 



FREQOENCy OF OUTpUT WAVEFORM 

out 
T Te +Td 

Tc Av * 

Chargin 
CumennE 

T Vee xRa xe 
Vr 3 

Tc RA C Vcc 
3V; 

The drscharging time Ta lan be given as 

Td AV K__ 

discha9i 
Cuent 

C 

& V 
RB 

RA 

Vcc RA RB *CC 

3 (av Ro - iRE) 

Vce RA RB_xC 
3V CaRA-R 



T CRAVec 
2RA-RB 

T: Tc +Td 

C RAVce tCRA VCC 
3V 3Vi 

C Ra Vco 
2RA- 

CRA Vc 

T RCVec 

3Vi 

( RA C Vec 

Duty tycle Rs gven a 
d Te 

TetTd 
loo 



RA Vce 

3v Xloo 

c RVCC+CRAVcc 

Rye 
2RA-RB 

RA RB tRO 

2 RA RB 

RA RB3 Xloo 
2RA 

(12 d xt0o 

pechcahons 
SupPly voltage: t 1ev or 26v 

Power dusspatton: 750 m 

Tnput Voltage aEe n 
Tnput urent: s m 
outPustnt SmA 

N 
13 NC 

Pt 
bycte utVee ohV

Shorage tempe: 65c to |2S°C es 
odu twe 1ange 

94suaéont DPstorhon: 19 F b FMsweep 
out 

LPneaity o. 19 



Saw-Tooth Wave Generator: 

 

 

 

The saw tooth wave oscillator  which used the operational amplifier. The 

composition of this circuit is the same as the triangular wave oscillator basically and 

is using two operational amplifiers. 

At the circuit diagram above, IC(1/2) is the Schmitt circuit and IC(2/2)  is the 

Integration circuit. The difference with the triangular wave oscillator is to be 

changing the time of the charging and the discharging of the capacitor. When the 



output of IC (1/2) is positive voltage, it charges rapidly by the small resistance (R1) 

value. 

(When the integration output voltage falls) When the output of IC(1/2) is negative 

voltage, it is made to charge gradually at the big resistance(R2) value. The output 

waveform of the integration circuit becomes a form like the tooth of the saw. Such 

voltage is used for the control of the electron beam (the scanning line) of the 

television, 

When picturing a picture at the cathode-ray tube, an electron beam is moved 

comparative slow. (When the electron beam moves from the left to the right on the 

screen). When turning back, it is rapidly moved.(When moving from the right to the 

left). 

Like the triangular wave oscillator, the line voltage needs both of the positive power 

supply and the negative power supply. Also, to work in the oscillation, the condition 

of R3>R4 is necessary. However, when making the value of R4 small compared with 

R3, the output voltage becomes small. The near value is good for R3 and R4 

The oscillation frequency can be calculated by the following formula. 

 

With the circuit diagram,the oscillation frequency is as follows. 

f = (1/2C (R1+R2))*(R3/R4) 

=          (1/(2x0.1x10-6x(5.6x103+100x103))x(120x103/100x103) 

=          (1/(21.12x10-3))x1.2 

=          56.8 Hz 

 



TL 723 GENERALPURPOSE REG ULATO R 

Tn three termfnal btxed Voltagenegutars 
have the bollowing timitations. 

I NNo shoTt ctncuit protecton 
. output voltage ?s ixed 

The l?nftaHon have been over come fn the 
F23 general pun POSe 9NegutatorS 
*The zenen diode, a constant cunent SouY¢e 

and nebenence amplib er produce a ix ed voltag¢ 

o about a Volts atthe terminal Vne 

* The constant aunnentsoun ce borces the 

zened to opera te ata ixed point So thot te 

zener outputa xed voltage. 

N o 

Veb vt 
(Isv) 

N Constant 
CunAen 

8ouTCe 

V INV 

e ampl v 

Frea 

e Pouer tnansis tovo, ?s ? Compe nsaon 
Senles with unnegulated poer guPP Vfn 

and aegula ted output voltage Ve 

So1t must absoTb the dt bhevece bettweenthese 

twovoltages whene verany bluctuatian in outprt+| 

voltagevo 0ccu 



The brarnsistav , 7s also tonne cted as an emt* 
Dllouser and therehore prVIdes gubbitient cure 

galn todve the load. 

The output Voltage 1s Sampled byR-Ra divid 

and bed ba ck bo The G) input termina) Obthu 

op-amp eroY amplie 

XThis &ampled Vo ltage is Compored with tna 

Vreb The output Vo of the emdr a mplr61er doe 

the Seies taangistoy Q 

T out put voltage fhereose» ledue to voviatio 

Inload Curent,tne Sa mped voltage B Vo a/so 

ncrease 

Rit Pa 

Tn tuMN Meduces output Voltage Vo obdabt 

erenial ampibier due to jao° phase ot 65egence 

ProVided byop-amp Vo Ps aPPlred to boSe O5 q 

twhich ?s used as an emitter bollouwe

NC Cumertim2 
Cumentsens 
Tnv. 1np 

Non Tnv, 
TnpsS 

Vse 6 

13FreaquencneaHfor Compensa fon 

tuVc 
oVoutt 

Vz 
& NC 

PIN DETAIL OFTC*23 

A toltage negulator ?s an electronie Ctmcu?t tm 

proVides a de voltage tndependeni ot load 
Gument, temperatueand ac ine Voltage 



The Ct Cuit consist ob A Par 
Reberene voltage cticuit 
2. Emov ampli Her 

Sentes pass tnans isthr 

4- Feedback hetcwoYR 
3 

R 
gemes 

PannVo M 

(duegulated 

poue 
am 

R 
Load 

VoR 

FG. SERiEs REGULATOK 

MODES OF TC 23 REGULAToR 

unua4 
1SuPpLO 

Vret t2 

IwV Loa vo -
TCA23 

N 

00p 
LowpoWER REGULATOR SIANG IC7233 



*Agimple positVe low Voltage negulator l2vto 

x The Vo Hage t NE teunaB ob Ehe enmorampl 

-bt due to R Ra clivtder 

RtPa 

The di bherence between Vwr and output Volbag 

Vo whfch fs duHectly hed back to the INV &exmina 

9S amp/tkied ba the édmeramplbier 

R+R

The eeren ce Voltage fs typi cally 7Is V. 

Sothe output Vo ltage Vo 1s 

/% S x R2 
R+R 

HIGH /oLTAGE REGUUATOR USIAIG TC 728 

Vo 

Ta2 
NI Los CoM 

10o 
The cincuibprvdu ce 
TegulatoY outpu E vol tage 

greate 
than 7V. ThenT 

erminat Connec dUrtey 

Vret tmouIn Zg 

Ar- 1+2 

Vo e [l+ 



AUDIO PoWER AMPLI FIER: 
Signal 3ouco Tha anmpitiar neteives an input -aom a 

m a transdutan and qives ott an amplitiod 61grc 1gral 

to the output device. 

&Small sigral amp.luiwts ase genenallp voltage 

ampili. 
Feautuxas an Audio powet Amplilan: 

C) Jaw paen audfo ampliier 0to 5Dmo 

0) Medium powe audio amplikii - ho m o hoo mW 

d) High pouve audio powe ampltn 
- Move than FooMW 

Tho desigra e heat sink - tho Te determnes tha 

amourt e pouwet delivetabla by an amplikin 

the 
Tho 

Tha pousat Convolsion Edeny tha amplilin 

dainad as n Pac whora Pac tha ac output 
Pdc 

dand. Pdc tho dc Tnput 5upplYed powo at thé lmd 

to the Arnplitiar by tha dc irpuit Supply 
chas1ication and openabien opouwa Amplitans 

Tha oporalirqa Pont tho ransisto. tbs cit 

Rluocd by solectig ppet asing 



Based. oi tria positiore e tho Q-pourt oi tha load ( 

6ome claitatfons e th pouwen amplijio a20 no 1 

t class A pouwen Armplioa 
01) class B Powey Pmpliio 

i) clas AB PoLDe Ampllin 

LMB80Audio pouer Amplin: 
FeaubuoAs: 

Eopetatos with Lav 9uiescent poue elran 

)Tt has Low distoruèn 

Itcan opetato at temperatme eoc to Ho'c 

4tcan delivotadl high. Peak Cuwvtant e13 A 

Maamum 
Vottage gain q34dB can be achieved 

CIRCUT DisCRIPTION DF LM980: 

It Consists o Fowt Stages,' hamel 

) PNP Emita ollowen 
) Diherential amplilia 

(i) Common emittan Ampli and 

(iV) Qiuas1 - Conplementat erittea fottowe 

blD wa înput 
*Tha 

TTansistor Q and 9ab PNP 
emittz tollowar fnput 

stoge 
Its outtput doives he &3-a4 PNP dilertantial pain 

The a5 and ab act as collecte loads e &3 - 4 

and and a9 establishas tho Collecte cwunt o @9. 
9 Fms tho common emtlar amplibl stage 

D D2 & Q8 act ab an' CLctie Cuwvart Sosica.lbad . 



S25 +VcC 

CUOIDIQnt MDIk 

2ske output RS 

Besaso- 
c) 

Vo 
P2 

sk2 
2ske 

W- 10PF 

nen inOPut| 

Tnv 
NpL y, 

Cb) 
12 

Pa Soko 

Slave Qurvent | 

mivYoY Ch, S/,0,1, 12) 

heat sink pins 
CA 

. 

The capaâta c is Cornected to Q9 t provida Internal provida Irternal 

Compensatten. 

Thi enables uppe cuutt ogfacquana lo eHX at a y. 

eL 8 Joads. 

Tho output tage ib a duasî - complemortay paii 

ollouztnqR 

pain 

emilo 

A dc eadback. is &ntrodumd. to tha emit o @4 

teuouan Rosister Rs 

Thi stabl? Ses -tho output 



3= V - VEBTVEBB - VEBI V-8VEB 
R R3 

T4 Traislon 4 
I4= Vo-VEB4VEB2 Vo-aVEB 

R5 
equate T3 T4 and As56uma. Rg = 2R5 

Vo V HVEB 

VLVo Vi =0 
R4 R5 R4 

Ix103 4 
Irtemal 

Thus ha ovet all gain et Tha ampligia 5O 50 

Applitations 
DAudio poue Ampltir 

)figngain audio ampliin 
3IhtoMtom Conneciens 

+) Brdge ampltin 

VIDEO AMPU FIER 

*Tro Vedto o1. wdaband, amplith» aota desiqnecd to Tho 

Provicda a Helatiuly lat gain vatous aqone Response 
chortactoristfcsfe tha narga. o. Freauoneios ecuired 

t Tramsmit Video Dhernation 
Tha auanuy, Range. atrto Several MNZ 
Tha Tvv equiad Bandwidth 4 4 to6 MHz 

Tha op -amp sneLallH: opecatad n a 

closed loop Con'guotatbn 

TYpE 133s VEDIO AMPLIPER 

a uoo stage, ditherontial Pnput» 



( VT 

R Pe k2f 1:1k-. 
2-hke2k210ko 

QA 

hput Cubput 

AMM- 
ourput O1G Ri2 

2RI5 
A 

, 

PIS 
AOD 

*&10a ack ao Cuont Snk bfas he tfaa emitt 

Follouwar6 

The Resisto Rii 6 Ra. pLovide nag atfle eadbacke 
aom tto output tumuias b alan to Ip Texmhals 

5D Vcc 6 

40 TA 85' 

RL K 30 

oo 



The wse oIntwtnal Seoias -shurc eed back qîve ( wfda. bandwtdth wth lou phase dlstortion and 
Hghgain stahilib 

Ahd 

Feauumas: 
*Thas a uwido banduwt dth o 1do MHZ 

* akets an înput Resistanca o a5o h 
Gtaun e l0, 100o and 400 aa Selectable 

Extonat. aaanq ompensabion s not Reunao 

t pTovido» hgh Common mede rejection Ratio at hcyaarn 
high auonius. 

4 i/p 
NC 2 

13 NC 
gain selec 61B 3 

12 G12 gain selec 
M133, 

G1B G.IA 
V- 5 

Nc 

output soutpu | 

Irtanal cincuct dfagnam and opetatien : 

*ha Tmtoinal iictit- dtcgaam o Type Tas meroltthic 

vidao ampilin. 

Consists e to Cabcadad BTT ditetantial 

ollbu stage . Lmpifons and a mlanad erittl 

*Trie Tnput 
Riand R 

Btage Consis ts e ,aa and imd Resistarca

Resister R3 Thovough. R PoLovida fho neq atiie 
Feadback path wfthin tha st stage 

*Resiste Rq & Rp aut as load Restst 



TYPE 3040 Video Armplitia ( 

ot 

Rio 
32k2 7Ske ko 

oulfut B 

nhputer Po, 
A S-3s ke 

25k. 

Ra, . 

82k 

8k2 
Rq 

11k 

1 
The. menolthic video amplijier. e a4Otom RC usos a 

oleexentiad mAcbde contpratien 40 the nput coqe. The input 
stage s omed hy oclce compourd enrocfen ofransiston 
Od Ord a.0goratech CE, CC erd ce contiziraten espectoel 

QHQs,b ase onmepted o a ummo tsica eontaurcuton 1e 

Prar ce a Jow uopetence ditlerentiol evtpat zhem' the cveit. 

pkovde cwrent 8uk buisug tr ahe diherens cicit 

Ra arc POct as cedseBLAtoK. Thee Pati e bas the 

Cmtttor olauors bans Lshcx Q crde the dicclos DadDa 
wrth the esLtor Rio Piovicde o de bas voltge trhe 
txans istox a 3r es and as. The Qls appl�s by th 
voltage dwdo using the sesulo R1 ad Re 

by the 



OPTD CoDPLERS Encapsutaluon 

( 
photo out pu 

stgnal Tour deleclol 
sipnat2 

An opio Coplet a 60lfd state omporert 

cund 
In which. ght emittel, tha Eght path cund 

a all enclosed. hicthin ttha 

tho ight detocto 

Compenant 

As the opto - Couplel providas electrfcal Y6olatfen 

betovoan wo cinus t also callad cun op solatei. 

An opto -solalbl atlows 6iqnal tran»za without tho 

Ae toupirq wies, tapaitbv. or trarnakermer 

It can Couple digital or analoa ca uu eon signals. 

opto Couple also callac opto -electronic coupler 

IConslsts e Intarad. LED and photo detecte 

N 

.Tha opto, 6olal Transduiie a9ght Ihtonstty. 

byr usirEDS. 

G10a As ed. tw Spectral mathing wîth the 

Sifcon 5ensea 

It yaries With tompet�lus a5 b *5C. 

The 6uwtchung üne opto lecoldtei decreases 
With inceased CuwDnt 

Tha gt emittod bom JEo deperds on tha Tho 
s1gnal Vi. 

Ro R Proportêonal to inpit voltage 



. 

Ri 
photo Ro 

M- 
LED 

Vin Z vout 

"* ***" *** 

Chanacteristics eopto Couplens i 

Collecto emiltn voltage. 
Maximum voltage that Can be applied aco6s Collecb 

and emitta rocoivirg phototransistois. tens'bejs2a. t may 

brnak doun 
and

Creepage distann: 

T i physical Measura . Ihe package 
Contaminate 

5ol doa tuL or dampness will be. creatad Fea 
On it 

noise signal t, tavel along Tho Swtaca 

Feuard cuuant: 

Thi tna cuwvwnt panrq treough. tha trasmfttng LED. 

Fewand vol tnge: 

voltage hat js doop acoss LED When it s twin ON 

by tha Input signal vi 

Collec dark cuwrant: 
Curvont thaf can 4How thouough tho output photo 

Transte ohan t turnad oFF 
Colfece- Emitm Salimalien voltage1 

Voltage. availabta betiwean tha (ollect»u and emttm 
Whon hransister in 0p s twn ON 

Isolatín Resistanca. 

Th b tha Reslstan fhom a pin on tho Tnput Sde to tho output stdo 



Résponse fime: (1a 

.Tha Rfse and }all timas dluwialibn thaat tha olp 

o Maximum ahd 
the op 

vdrage e stuos to ise 
omXarO Mazimum and 

all all om maimum tv osLD respectioty 

Cut ett timuoncy 
Ths s eectively tho highest iency e 

Squae -wave that can be applied to Fho2 opto- 1solater 

Cwvunt Transßea Ratto: 

Tho input- Cwtont is the euwad 
Cunerct LED hat genolatos tha eminien. etght 

Which s detoctod by photo dfoda photo Dading ton 

e photo SCR o pYoduco the output ueart 

Tha natio e Output tuwvant To to tho Tnput 

Cwwart I callad tha. CLLtoNt Transhea Ratib, 
.' 

oPTD DLLpleI Is: 
Tha. dpto - touplen Tcs aa availabla. in a varata 

Packages . 
It i 61- pîn mäni Dip. 

oPTO Cou plen: 
Tho Type TLPII2 rom Tosho ba. is a min? - lat 

CDuple suitable cwtaca. mourt ansembly i 

Tt consis e 

0) Gn AIAS ight emttin� dfode 
i). hgh speal detoctei 
Cii) Singta chip photo dioda. -Transete. 



(8 
Feawtiwws 

) An isolatien voltage o vo v ms Can be achaved 

1) Gwitcling speacs o tpHlL 7 O.g us tpin 8uslmar) 

is posBtbla 
i) Tt i TTL tornpatbla. 

Moc3009- Mpc30l2 Seuas Opto - Couplevs: 

KIt Conaists o Gtallium Avsenida. - Dioda 

Inarad sewta 

*Opticall 6ouplad. Siliton Tiat daive 

ApplicRTTOS 
* Soleno fd /vawe Controls 

Lamp ballast 
Inteacng micopo ccesstt 

Mot Lontkols 
In candescort amp dummasis 

TLPI416 opto- touple: 
T » 6uitablo. n Swaca. mount asanbly. 
tonsis tb eo photoThyalts 

Feaut+os 

)peak, eh stato. Voltage 400 V tmin) i' 
) Tiggo LED . wbtant lo.mA (Max) 
n) On - stota. uvant 1 60 mA (maz) and 
iv Isolalien voltage a5po Vrms (mîi). 

Appliratiens, -

* Progamm abla.: ConbroiLos 
Outpu: Module 

Solid Stako. yelay 



Th auo tompact and povtabla 

Eany Intolacing wäth logîc devias posstHa 

4Thy awa. mro ejitiert "than Äsolation ranstemma 

and 0lays 

5 Tho poblems such as holsa transents and 
ontact bounce élc.. a Comple taly elimuiatad. 5 

TeoLATION AMPLIER: 

he isolation amplifior is an amplfoo in whch theve is 

Physica ntact botueen the nput QndCutput pctons. Those 

armplufon axe Msed n appliations vERUBUg, age emMEN 

mdo blpge diovenca botuoenthe. nput ard the cutp 

ecctions. 8eveaB thousands Volts Can orists, hotucen, the, tup 
9Cchcng 

They uscd tp mocdtcas nshtuncrtattop appliaaticn where 

he Paticnts mut be ikated ad prcteted kcm theeakcqe 

CUrente. Tho aro hybricd Tcs ard Cenststs of an put 
onplayors, a GtaAs light emiuteng diode CLED) a 8iua pheto 

dlicde ad an cukput ompl1yrer 

wnore 

. 

T ravtly Lnput - ovtput chaicctogtistr. TJPIO 
Tsolation amplifior ahtps aye 10100, ASO - 34 SS ornes tio 
Bvtr rcuon ard ADoqs ard Avqu trom Anatl devices



Tc 190lco 18OLATIO AMP-IFR:| 

The Tc 1solm 1s an CPticalty acupled ISolation amplitiev t 

offere high awacy ,urenmtiy ard good otabulchy agrinst 

time ad temporcautore: t nceds Coxejuldisecticml atchug 

cpticcl tomporents. 

The' ma tenturps Of the, 1Soation CamplltoTSolo ave, 

ag olleus 

Ddatin vellnge ac eak or ole lsov 

nput CurreNt mA 

ocyo teporatre Yame: - hoc to lac 

sclalerth Ccdezporatu2 +200 

ouiput ghort ciowi duratin: onttnuous Eo goud 

eakcige: o uA Cmcx) at onov /bo tHz 

Bardtwolth to kHZ 

8 puD DP plckcge. wWr 
Dutpt cisctit 

TeeC 
REF 

A 

D 

ToT EjM 
olaticn rrior 

**** 



The 1801coo has evexal moles fopeyattone ranoly 

unipolair *bigola Ncttage ds Carent imput ourd invorterq os 

non inverturg Tt amn bo Congidered as high unity onin ucen 

ampltier. itettut tous LDto a Curent to yoltage oester ampliiier. outputt 
The solation boier oxists boturen tho tnut ard output 

The Cunent at inut device soplcmtas os Tar eLt' 

|eutput te of the device. Tho ToUT oKcd to tleu throuqh 

Pp. Tho oen dnvtig ingut ot the te sol00 to he invertm 

i 

Tnput o op- amp A 

The tanker urcken o tho 1a 180lo Ls gueh y 
VoUT PF uhore Ave S the gatn eveOx. 
ViN .1+ACE 

T deliad aLs tho doviatien o he ctioiN tom 
wniy.Tt an thus te ensidorad s the aplia er. 

t sb o a tched favi of photo dialos id letD. 
The diodo Di porng nmlie eedbnck path in lED. Tfe diae 

DaCeives the opticnl eryra oSI0aS &e 18clation torrda. 

The to motchcd curent &ures TrErad TREF , ae 

TREt ed ox ths puvspose. ecnnccttha te eurent ros TRef 
on he unput gicte th aoplors ard an cnl Cubent 

8Rte TREF on the ttput ce 
The de ero malel uscd o rcpreant 1so tm. The olement 

Tos i mled otfsck Curent T olCfued as the infu 
Curent Cquisad or makin the cutput VoLtte olo 



Tn unipolar opevation, Tos axe múmtch. n bLpcox Oftir 

the misrath etueen TPEF ad TpeF2Jog u onsitwNe 

to temPOmture, eupplu Nottage; mmon mocdo vBttage drd 

180 male vottage. To ard TDa sepxcBeNts he CurKent 

QenosateDd by the photo diade DI ad Da ORecttvety. 

The ttuo CUrertts ToI ad IDa Ose coled as TDa=TD 

C1+PE). The tranger tunction. tos the voltace me u 

No RF VIN . Vos TeE +Tos C+ PorE)+DPEr+aao 
RIN RI 

The boner tunetion to tho unput Ourent u 

Vo Pp IiN -TnE +TosJ CItAE 

Tt u noted thcet the pouer aupply conections Ve 

V VPo ad VNo to the tnput ard output Ongos are 

sclata 
ANc 
+VeCA 

PEE Vour 

Bal 
bal 

eal 

-Vec A 

BeEF 

outpu onn 

PLD. Confiquydtion.. Ofyeo lo 00 Ctrmplttior 
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Applications 
The ocntages ot 180 IOco Clxe tsmail lze, low OfRot 

The 

lcw dnt+ wde mrcdtwictth utta lav acge caro o 

okaces. 
The premutens ae obsorvect are as Otlouosg 

mfut Commen ard IM Luns' at Puns 17 Curod 1 Must 

be rcurdad troLgh onte Jis Thu u o aveid any. 

Hicuie un inpit commen teedbank to 
Jane de euront 

The Cxtcra aupacitane CCogg tho êolalien boArte tA 

to te mentmúed. 
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