;

—Apphcat"onf
A AANAAAA »
In J
YOG i op amp:

) iy ,{ +—e;_=1m”d a‘f-'ﬁ%’
-3 el a VDH’C&]@ v,baP'Plj ‘o “The '”Vfbhna & P

© o 2etictor Ry w Ty ‘h‘ﬁ? .—’—?)‘lf.hfnaﬂw‘\%i

e NON PONED

R

‘ CJ rbLLn Cl@ 4 : LQQ(-— g — Ve ':' ’g ' L,Ljalt‘ b'e P’rovl AQU{ w

\IOHtt;!CJeJ Thene R - be  190° P})@,g; LhHTH plo v Cmfi‘U?.

L

— The evenall %aﬁ’o‘, of dhe amp it given ok Vo/v’ O'rth 9
l mrE

‘A Toe /P 'mPQd%Le , dLLE o the  vivrdued Carotu\”d 'ThQS\e

% no Cuasenl Hows 'm The anp, CL S1e D! Th oy

wevelor Ry dhoud  be equals v cuorsent “]hrouﬂﬁ,hwm

‘]

|
Vi— Vi S — Vo
Ra Ry
Vi ~— Vi Wi Vo
: f > > Re :
14
\/o 5 g
T o AV A
TL e
Rr

1 www.Jntufastupdates.com Scanned by CamScanner



§ vr‘v‘_-tée, have The olp v(?ltncjg_ Vor -R VI

where p 18 open 1o gain - £ab Vi

v
Vo vifL + L -
ck ( Ry N Rz) R)

A

2 www.Jntufastupdates.com Scanned by CamScanner

“Ra
, A
_\_I_o_ _ — Vo f\"_e\l g l‘_ .‘
Ko TR Ry Ro- Ry 5;‘
!—0- 4 Vo ( Rt Ra — =V s :\ZS
Ro " R/ —
Ria R R '
~ 2
No . - '_,[ R\rtﬂz .__-'V_“ ‘
> AR R Rt |
2
A
Vo | ARy +RR2F Ro | - =V
= Ry
ARRS
N o = 2 -
57 = ."
K , AR , » |
\E‘B (21@_’\ RiR2tRe :[ ﬁ‘)—[ﬁ Ryt R\ ﬁ}] [
No T = AR ‘ @ |
RS PRI | |
- :]_ﬁ. PMLHCQI The HPTC&Q V([L(LQA O{ Vo 'H : R\,1RD_ r’_he \SE
12t dexm of eq ® becomed neﬂli%ﬂbgﬁa small ar =
L
companed Jo the 2nd KD fenwe fr can be ignOre: '
o
.~ The cloied loop gat Voo o, |
e 1 T‘ LQ’
W Ri= R, he clofsed \DGP ‘3"‘"” E(l’LkQth],\‘ I'_“
£ Lt nplics Trat he olf Hok rame mM&n’HuAﬁ’ ot {7
 the G1p 8igral bulb- i A eal of phase by g0 =



S dhe  valtio 99_13‘7\ The ¢k1 1A

!

fenmed ab ‘%f’flu

3 3 ” v“ o
¢ This op ~amp tA called mjyeﬂe’\.

h \ ‘-
el ~

— In ordes o Ffrov‘ide for

s u,&uaLud R (> CO'YPDYCLH’ -.
blu e non“,r)'\leﬁr%’nﬂ q/P f-qlﬂ)WrY‘ﬁnoQ and  “Ihe (,J'roc,tnd ay

/{) b-’;a},‘ cuntenk cémpema*

‘Hg%&’fOV R comp =R ” R.L

Shown D -—ﬁ"ﬂ' '

T Ra |

O_Pimq) Aty %. afﬂVQ)\"Fﬁa QMP "

= On ?DVEJ\‘H’()(a amtp QA ’&}\OWD'

v (. R_RT
Ui G _

-

—

| oA

) A ) laTe) o [ ! |
A wegk sl Vi jAoa pphd e e ?mv@nﬁn(c] c'ﬂ/p ey :
. QU

IP vorage ioth phaye
Wi ‘Q)v&edf'}'q}\ Tt

0 —fﬂ"(}

1

L

o
1

Aad Voo “Fou
| W\VQM?U{\ "OH'!C[Q U’
Mn ’Tnvw\"\\‘im? Fen i)

— bue L The \eydual qround |
nd |
e %\\Q\( g e Cwwvent does nol  endes 0o
T op - p oy all *cugﬂwQM ‘\?’&Mt‘ﬂ& '
Riv CQovent  finyg Lta,(,\

e “ﬂ*rotmded,

(“\(\Touab
(S 31{/&\\‘}3'1\,(: R’J" p F

www.Jntufastupdates.com Scanned by CamScanner



nelixlante ﬁ)‘rﬂh,*g

p depends Only an

of Qmp Tt cloted Loop 9af
Ba mew‘(éf cboaxr’n?
be ob\—a?neJ‘

ype

fhe FeB wesittor Ryand Rf:

i an o
0 Rp ANy detired AaiD

-1 & &een Thalt Thex 't phate NV ki oD

name & fﬁ_v@ﬁ"hj a'mlo' 5"“—31——

% o[ Vo}taae/&' Hente The

/s

e Hn amp —
op -arnp ach s DIPVELRY_Snp

¥

-

o In Thl tpe 0f 0p-0mf g, 5o afgnal Vit

|
be appl‘lecl_to",ﬁho.ﬂ;.d"Ph\a&el $7v@&?09 4o The nosn Vﬁh‘”a !
|
|

1/P .wwm‘moQ cmq ?nuu{%ﬂa "»[F '-!enm'ioc& C(}rwﬂded' “h"’oqjh
qetstor Ry ah £bowd i) --H’ca/-' |
L " ”
2 e PR gekbtonce def. fo The Vidfual
= R} dae 18 the F 188 | | The JC N
| Anp en |
Mo cwooent \ Moo 1010 op ~amnp at G no .Cw\"n L‘N{PM
op amp The poted Hal  due o G1may |
| o i3 @)
l’){? me(‘\ K {0; ' 1l ? » - }
| | laf

cwsent  Forodgh R

__) Ry & e FB sedlMiante  due 4o dhe VATl | Mo Ceameny

nowx\*’vm@%t’ O? arp at G 4ouocwcl/> hv the P Hinfrte S

4 www.Jntufastupdates.com Scanned by CamScanner




Al Conent
o
=

Tows Thvough Ry ~quuent —flowA Thro“_}(;j?

)
|9

D«Vy y Vl ¥
Ri7 S il
RE -
:__’\.,l _ ’Xz « Vo
R Rf Ry
i *.Yl = Vb
NORET R

Mo/ R = ‘€¢ Vf,[ {/R-{l %,/Rll]

Yo vt RET Vg -y S
- ‘Rl

\/; = g M/R1 |
— dlere Ry ond g,

boTh 4ve teqe The cdqfo Mo 4 Ve

“Thert 14 o Phare Invers oo buo x/{) and, o/p Vol mﬁ‘%
- "ﬂ\e '\/OF'C(

| toge ad”) qhoadx (3919&’ O\ﬂwCLO umfwt
OP aMP Ctdo o 0 \WVQ)\hmJ

D B dutwing amp the op voHa:ﬂé  The Aum of q
rrw\‘?”) '\/C‘)lﬁ\z‘:\(}@. xﬁ‘am) ju& -V9 &\"% 'ft\a[)gdo -\“QNY\QOJ d

O (DV.QJTﬁﬂOd QAA [N

) Aevesal vola v Vo,V
) Aevede [> s !) 173 Ofu CL{)H e LDVMH/)?

/P ol The op ~Qmp ‘Th’mqah ?LGA\H‘OM | R\,Rg_ﬂ}‘ﬂg o) ﬁ’www‘a

5 WWW. Jntufastupdates com Scanned by CamScanner



kep‘ﬁoc:l e nop ?n\ve&’\’iﬂg Jeaminad {2 CJ’roundeC’"
D9 Tdenoter oo /P cwnsient we bave I = T Ty 4
gecatse the Vrtual ?TOW\O( b &, The cedraent |
Mrowgh Fp mTRTOr R ghoul be quals fo  HT

Ceotonent ”ﬁww?(y, Fie op ~amp, | "
!\ ¢ T= o« —
? ' ; nai .
cl’"‘t oty = ?lo ™ -
—
Yava yvy = oW ;
Rl .—-R‘), R 3 ‘—R—{* ’
NQF(T‘%*VL tY8 ) o b | ff’u{
s Rs Ml lr
\y =— -—R.J‘, iq‘k
7 (viveve) e F
~ R TheD | VD= ‘;Q|’f Vs +V3) ;
STl we condfdes  RES R
H’Eﬂtg’ ’“«\e O/P \,O”—aﬂe ‘X "ﬂ\e UM O‘P ,/P VD”_a?,G,Q
sty —ve Higo+ HEXe B nama hloverting add o
i RHen - | |
—{nveabn Adroming QP |
ﬁ?& AAMA éj wAANS Eis e 1 o |
= £ non ‘m\;q}’\‘%n? amp  aub 2hown .{MJ,
\ \SS
J\
\l)'\‘ !'SL
]
NPY ‘m{&)g\}
@)
VL af
“he inverting iIp)teom inal @il be
— let Tthe voltagqe al e N MP-1Y J
o : | Ths
™ becatne of The Virtuod 'ﬂ“ouﬂd ak TThe T/p Henminas
| -

“Te Vo\kaﬂeca\» G alo Vi, qpp\ti?n? kel 4o e node

6 www.Jntufastupdates.com Scanned by CamScanner



S y gL Ve
we have - vi- 'Vmﬁ+ Vo -~V :

g
Ry R2 Rs
A ,LJ | :
— + 3 -’TV ’_L _L’ i
T\ K2 Rs N R ! 1§ 1 Ra

Vi = V‘/RMVl [R2A V3[R

Vet VRt /R
. R}~ ack oy
—) The Op —dﬁ'\f alona wilh The eristors R and ‘JL
NoN ‘;DVQJ\‘U’I\L& OrnP :

RO S
R

e abOVE esz%e/\AFdo weget

. closed Loop ﬂc\‘io W/Vm -

gubgFtubtng For Vi i

\Im( Ut E’t)

Ap =

R

If

. V‘/R tVa ) '*VS/R
) RQ_ 3 Q*_ R‘F/R) ;
yR9+VRg,"\|/R5

.

e s gy
"l

VR.H' U/ T (H K |
> Rf/}‘\ VR{/)— ‘ %,2

_ %‘(/@k\/\+ \/rw3> |

2)

g

P T
o ORI Vo Vs (g)
3

NoO ~ \/\*VL‘\MS . ‘ 2Hov sl

7 www.Jntufastupdates.com Scanned by CamScanner




o The Olp 14 The AuM of f(p voltages withour thange l

Hente The name {4 No0 fr}'vU\Hﬂa dumm'm7

ot *me
e | | <
0p-amp ad o Aubtrador:-
\ﬁPA— P WA~ AA AN d_o | [ Aﬁl
' Y qivin an o6 C
— The op -Qmp —mehor) bat a Aubira g7 ? P =
voylbag et ckt 13 _
UOHQ(,]p_ iTh the dif{ of '/P 0 fj P ==
haxfc do'“: CL“\P n LOh|C") all 91%1&{-07,&’ ang
mainly & nifude ip The ofp of reamp can be %

all Qe eq,uaﬂ Mnay

’TV\JL baXik ol l&ufapoﬂﬁﬁoqip?‘?nd()\e.

Calu,damd ‘
Th cwvsn@,n\— 'ﬂnrouLgh (oV) uoll"cu?@ aenodd o St
LR \e" e | |
P w aly o The
o o linedd b\lcﬂwag) , nl equ et
oremyent 10 Q corJ \/olﬁaq@ Produc@ i

S
9 _91'
S A the  noninvertin |
ane The TP volkaged C.le ) / " oput
o tnals m%Ped“%vel?' Fromo The CRE |
‘overting Feonmin | o,

and | N :
olp voltaqe : :\q'
[P LAy v, apply and V, |

ot teb Vol denote The O y
C__/‘ : . how{) ' ;
Y F mpdifies @ & | | s
& aid quuﬂ +o 2¢00. The ckt mpdif da ’ a/

8 www.Jntufastupdates.com Scanned by CamScanner



1Vo)

‘ - V ,
—)let e potential of podeys call be VM
B} vm — V) ( &/R'\‘R) -
By ‘*ﬁﬂ‘a potential devided FY‘?OU”PV
Vme V-M‘[t ' Vi’z R i B Yy
| .r-v . .v } / t~
y =) The ckt 5 Non ‘invg)\[-?n? amp cwifh an |}P Vily A4 The
, S %
Moo tnverting Henmind  and The in venring #lprdenfl Ndl
% qroundel thyough MNidtor R

: | ‘s ._”'\6 O/P \]OH_QﬂP \/O\\:_ Vm(‘f\_ R/R),
I i :"\/m(ﬁ.\.Q R
{ - "V‘,l Ll)\

| et s denole dhe ofp with Vo apply and y, i
| &aid equal v new. The G modHiu

ar  Lhown T 41]%

\loy = --R-{/R vV, =~ “Q/R_VL

www.Jntufastupdates.com Scanned by CamScanner




viand Vi ane applied we have by

s when boly ipe

‘he p\v‘:nc‘zp\@ of Bupf pom.h'on
Vo e Vot Vol

LVD: ViV ’ | ____.....-

Mente The op-amp atly a3 & Aublractoy. Age

' > -ferenTiatoy I~ -
opamp b @8 & diffoentfebri s

AAAAAA A

\s
QR
| ' ps o4 ' YW mmrronaﬂ To
Ldn s type of opamp e o/P voltage ¥ RRPRITL T
o e o 4)p voltage o - i
he 1&F deoit lahi Ve of The: P ‘3 \a Hog m‘ ‘;’n\/eﬁ‘ﬁﬂCJ I D%k
i ~kt “The TIp volfage Mo 1 Pfd . e 210 etmsina)
— from The ckt by @ AT 00010V@9’hnf) Hp
¢ e op-omp oo CPTETT
ot The ‘
A grouﬂﬂled‘ | ~ ~ md- o
C o derotet The ofp volfage The ofp 1t Conne
— le 0 |
2lp at o - "]bvouﬂh The FB oekisfor Rf- The
%YOLLE“) Th@ ! P ".—j-'fﬂ’fﬁn Cbaq‘ﬂe 7"! a ]’g The
s arplq fo e copadierTen
\’D\TC‘%Q. Vi
charge oD Ihe CQPM"DY
9vi i 7 F R N TS VAR R A
> l: ' |
C= Q/l V1 o
o pefewntiating VI 9T fine woe qet - dvijedf g (V)
, , ) | o)
ﬂfﬂ cwnent becawe of The Vo'"fﬁ*"d’

et 1 denoftr Toe chwd-‘?

‘ ' o.nf 2 dhoylf
qroand at G- The cuaseent panfng Torodgh F6 aesigfor <17 ;,«xf

d . B e -
be equal o cwreent  pesting Trough 'C“"FCL-L - L This
21 dY ' Brgw ad] e . &
A e

Re e

10 www.Jntufastupdates.com Scanned by CamScanner



R4 T .
The volue of 4pe dge gub §n The above €3V
dr '
dVl
o= Ve

VD..'“ -‘%C %\{i t

%]
“dr |

—ywheste Wi Contlant That con be equall o gee @

! -t The: @D[P r\!oh‘w‘]e, 1A p'faporﬁ’OnaJ fO--'The.'lH

dwnvative of he 3/p ‘,/DWL%@ Htmp e 'name - % cbi-Henentiaty~

amp can ah o a fintegrator:-
P\M_,P AA A A~ :/\/\/\_/\Aﬂ’\/\/

(8

V%——‘“
L '%_7 ‘ LB Vo

—

.

— The op-amy may(? alro e wxed ) ”fr)\kcgjmfor The ‘”P”“”h
The ofp \/olmcle i (ﬂaPOTHO“&Q Fo. The ‘DWﬂMQ o The

9P voHan

‘ ke P"[P volmfjé Vi A aP'Ple 'ﬂ)'rouﬂh a YeAishhy R o ’”\e'

inventing f1p feminal o op ~amp 'KQQP‘““(] The  non NV erf
Alp Jeneninal 34 qrounded. The o/p 16 coarpeted hauk
o e )p Thvough @ capacj’qu C o shecohe of fre
| v riuad .:Jrouno) at & no (Oentppa b The op-amf
|y . The volfage AbLoM The capadior  wheneves qels d\w
A GW*M fo ~Vo The equ?e “on fhe Cojacitov

11 www.Jntufastupdates.com Scanned by CamScanner



57 o
L J -
at The end of fime 1 -CVOS/ rdF

Butb

ai
Bl ST -
vp whese Re 4 contfapk
) ; , o S 1 Mieah oy A yan valtode o
! | o can Leen: That rmy olp o s '
=3 Fromt fhiaegm TS SO0 ST s pame o TO
{ e e LS s |
nte B 5 e
I ‘ﬂ f - B
i 0tegrator - b £
Hate LT & ’rO o
MPC&-D % oA ] WAL WNB\A/\M‘* . NI Bei by s ;
. M
2~y
Th ¢
| <8
Y10 =
e ‘. |
| gt
””5
, « @)
NS ‘

" :\Qf
iel o ’Tk\_s
£ le/

SR

AV itk en Vend "/‘\ 4 Ve

12 www.Jntufastupdates.com Scanned by CamScanner



RIS
ot A RS A

% ‘ b) L\)h@ﬁ t\/g',p.lh S =P ‘

>S4 CO;Y,Pde s a.denvite U;))lm:/b Companes @ Sgnal vol‘raﬂp
: | voltasge happlied T, e T ThiA ATgna
wih o el vo-lmﬂg‘.e{’rg The ?oveifh'ﬂ‘} P ermmmoﬁ A Aignal
I .9[ The me{ /VMQ i» 1o bhe C(D[Y'Paﬂed Ma OPP'.\GJ ’h) 'h\é’ othex %/’f

U Jowfinal te non Snverting fip Jenmina)

—) D&Pcmlfﬂa wpony The which ol e * oo vol‘kage)gf N{’ﬂq%ﬁ@»
The ofp 1~ ifhen ve tor) ~ve Latwiatien  voltege
o The ave Kadwalfon level of e ofp '\,5‘.,((;;(}9 T eouol 4

avee The ,_\/@‘./Q(HuﬁQHD{) \eyely QCULQU +o “Vees

e A bayic non ‘(nv@\m? Compamabi ¢kt m'inca opé C?’gmp Q& Ahowo

fn f?ica, _
I‘ - from “The %a The diodey 930 e The Clam p?nca dfod ey and Thgb,

olamp mef TIp veltage H0#V eor) —09V prere dioden g,
eed fo projedt The op ~AMp Q‘JOﬁMf exeive flp Veltagey

= p el VO[TQ(JE WV 8 applied 4 the ?nveml"ma TIp derm al
th n

and The Voltage 1o be Compane wip i) aplied o e vy
- NODAN -8

7 tesminal ol an op-amp.

A NVID LVved g0 olp Vo\hq@ Wil be <VO .

Q,q)kﬂh f‘D - V‘EF . i
13

WWW.Jnthastupdates.com Scanned by CamScanner



S M Vip) Vel The olp Voll’aﬂe would be «fve

GPpYO’Jﬂma‘(Qlld gq/uajj) ‘o 4 V.

when even Vip ' becomes

1,71,_ b@})g £

equals. o Vref “The o[p vqugq

-
A oo lev 5
Vo ¢hanqes insdantane owlb} Hrom  OPE wa’af;m : "qf'
—\V— Yy -VEE v
40 anothen tevel . e from  AVee p Ee 07 . [C%,
—The G/p © o/p wavetormg aste Abown 70 —Fu?, V9 Sl Zal,
=5 The ctompontor & ome Hmed calleq ou  Yolfage L’fd’f/j L
defeor
AN &K
Schmutfrm e nc& op amP ' oadt ) - j
\AANAAA~T~ _ | M | b%k-
- ‘Wz (_, ANCG . |
f——’\"f\/v—f“ Hy — W
l g,vn L L
il 4 o W) A-\\\ - 5 Re'
. [F r“\\u i
— ’- N\ A
N \/|[,\>\ , -4 /
/ o e
Blgt =it ST SN A- 4‘-) I]"
Jo T ______..-:-" ( — o 1_
! J l L | \\U_(A'\_\ \SHS
14 www.Jntufastupdates.com Scanned by CamScanner



Lok @

('V,’“ZIDLUQ\ At P Po‘hl’ COT) LOLUG-" "'n'ré’/(hD’J Pofbf h

._"”“"" Hate of The C’!p changes In Thik proess  “The o(p Voltag, f

‘CWU "he Ahape 010 Aq}me eave This & qraphicall, .

Ahown (\'bo\/e !
/ {

- |€[‘ Vi "UTP ,V) o LTf’

- when ever The VP L Zine wave The devite would b J@'"‘@d:

i ! RER

Qinewave v A&quate wave ponvextes:
- "7 AN op-amp provider wiTh Ve foed batk wé can "ﬁ*”"ﬁ%dﬁ
a&ch mitt -h%cagut The ckt 18 Lhown gbove. K L

’

—wWhen v, = + Vaar the VOH‘Q_(?Q acmoM Riig \/, (Whep

L
\l g

Vo= Voo The VOHO%@ QOO0 BﬁL_ ""2 Ny

R
¥ B L#\/.&O{l—> (._R\) )
TP "DH‘QﬂP Vin betornes move +ve “thap v, .

Then the o/p Voltage Cm"f]% TFrom TViqk T -Viqt.

-V

e M’O UL.
—_\ .

gO[l _h) "’vaa\:qn@t H_
+V3at

% ."'—) U)hen "f‘he
|
!

, — Wwhep Win beecomes Al‘i(l%'lre,lxd Mo Ye
' The ofp vollage &wilcher  From

contintLoty do Nemain gt
unill v aksr Qﬂ@gg ‘
eathes the Value v,

— The 1P and ofp w[fL are A hown 10 the frg.

op- am ‘
WEL Puilﬂ} ¥ a Vo‘hﬂe:\;& Cuorent er

R RL

15 | . wWw.Jntufastupdates.com Scanned by CamScanner



. =3 W op -amp can be used with an ddveriage of Vofbd.gem:'
4o coment conventes, Tn s 11\.”39 of CkF an fp VDHag.g

qety cenvenled  Tto @0 ofp Cw“ﬂenf he ckt asr Zhown i
%B‘J' P
— from The CckE \VTaI' 13 The d?ﬁﬂeﬁor\'l—?&ﬂ t/p Vo/*lag@ M?L

and Tp 18 The o/p cwnrent and Ry 1A e loac{ %e/%i’s-{anc&‘é@__,;

.——)’IhQ Yp vollage Vin i) apph\{ To The ﬂoo?nve)rﬁ'na TP "fﬁ%minqigr

| 7 roun o T
of an op ~amp. Beciwe Of virjual - ground -as.a 1/p
—HOLOA “into The

0 cu9191e()l~
WMMOLM PTQJ' Quﬂ D - equal I voltage
4 we have the cusioent 'fhrouCmeF B, Q’M&nt
0P —amf) e i) ‘
> |
Uolsmi i : N i\ NA&S P
i F et Ve ‘D'R' i - m'; S o
B\d aPPLLJmﬁ kv L Cu” node Gw \r n = vqc j
[ U?D‘:— ?OQl R | ;‘ 3'/(-)“
e V0 /R nee R4 0 fixed value « Hente
s i = [ :
L o ofp aotent Jo.
lp voltage vin gets convented fo A0 ofp B
_ ckt 0 a
* The OF° C\mP ' |
‘ Zhown 0 45
ofhod of volfage o cwmem PR 4
< The anofer M _ dd s M | ”
i round ed, |
Thm * —Load i Ca | ) Lo R S5
& il p o \ i adll & g
A AT it
4 ©)
\ y

~ &
s C ‘\
Dk , \\(‘\le/
g Q“? ,
s N a } %
b ’L‘( ‘f\\‘/v' ‘

16 www.Jntufastupdates.com Scanned by CamScanner



HOP .,amr can ach o Copn cunyien Ho

%F“V’ dﬁ'ﬂbm e ’\/oHage o—F The no "’V‘whnﬂ 'wm"’d

“”d - M The load cungent -
= ‘g‘j qFP'}dF”g kel we hawe I = +H+Ta

:_\/‘in._v, 4 VoY,

R
‘Lz Vip Vo oy,

~—

R

Vind Vo= 2v) ~f R Dy +ve—IL R vy .

v ; 6 s
§ - glVf’nﬁ-\/o”‘l'._R
§ . -

h P
2{ .

Ve Thecloted foop gaip sFfhe Non TOVeTHng op-amy
A (a‘iven QA 1“!' Rf/R > \ A
— doe ol nestitors ane 04 @Quaﬁ valug .

S RMR) s

N
“: ~ \(L‘\\ | .L\
§ T F0ncn e ofps volkag V2V N
Vo= 2 Vin 4vp i R ) \o\“
= Mub/ valie vine 1L o4

,E_: =) The TP Vo l10Qe c}eu con \ented  Wnto olp V”‘{k’@}" ek

Op -amp a@amﬂ To voltage voltage converter'-

LAAAAA— A AL AN 3 A
R Ry
|
AM—
£
ALY N
Vo

VD”‘qu %qv@m ,%e

al n S e a0 Haa

17 www.Jntufastupdates.com Scanned by CamScanner



AR

~amp. 3 given ag k

7-—).Frum Thiz ekt The o venal) Qain ot The op

%{,‘? = ~_R’F/Ri
wen [Wik) o L s
e | e Yy o, :
\ ;
- MHente ‘TB@ ?IF -aum'fhenf “/j convented: Antp on QIP"‘V;W;QQ;‘.G'
:@unf Squahr’.uuo%ve» W~ | !/’Rr | ' ., - QR

NEXs )
‘ enddtoy ey Rbown In o

r

= TThe op ~amp  can

QUaNe wave g

Q 0)5 &
Vfuﬂd'on e ' ¥ )

ik

v Y g
\ O v hbbivettng C flp L
Ihat he voltage at The OO 1
. G| .. unltage ,0F The
a0t Ry The voltad
" voltage acnor The Caf)adf_Or

:hw -4‘7?{‘0,6*16,

) Fromn The F9
‘n'fﬁlmfna.(’ 1A V- The voltage o
foventing i/p tenm inal 14Va - ak

2 1x Keen

v depending 00
A Vee: and —YAQNAT Ve j d " d

=”'.[P;-vo[hiqe \ﬁé\ ‘.A *Ve ’ BT
! ‘r‘f@‘f&q/{‘maﬁoﬂ QJS’A/QL

~ o prauite T (1) =ve ihs

s N o coOY

B 1 ‘, _ :
o 5 s e ——eee

18 www.Jntufastupdates.com Scanned by CamScanner



AR R i
| _he amumed hat “he Oapaaﬁv'r e ol q{)ph‘

5 44 v an
when ’hqe Dc X‘LPPL‘U VOHageJ Ve e
i v
]i..f Voo voliage CLOLORY c:xfadv‘of g V2= g
| lwe becawse of
| : | bub Vit Dors byt i hat Forte 14 ;

alue of Vi de»pede ﬂO'f"DOH o;).
and R i-gt

. saststors K
dpff volFage

ofd ger voltage The actual ¥
faet voltage bur alo O

e (o ot
“) . qpe haMe
F v iR AVE - W AR

Gt be CU\A Ude Tha

\)7& = Vl'—o .:V’ |’r\ O | | \ . ) f“
oltage \id = V7 ean dyive

p — even Trpugh The srmall deffoential v

' h e
| The op-aMp tnto “tve &aruﬁnal“’oo [M/QJZ W) his
B Capattor aein Ch091?ed The \!oH’ﬂQJQ vy @b@i@wg

- %m cluod}.,z) suides When Vy be_(‘;mme)k (’ilfl’ghﬂxd MoYe -tVe 'Thqij

e ofp vallage Vo Inmediaiely P09 to [ viab - - Vee ]

| i with Vo ﬂPMO‘foJ .,C‘“” —Viat Niw =ve

T = i R Sy S
il | ’\\)' —“O\’r( Rk N ‘

:, —) The diff \jol’rafap_ IwW-ve i The .Ca‘)([t?’h)r\ d\’&chatr(juuaag}n

\Iochtge The

s

.f' charvges tp he, DFPM;H’ dmth*or) u)ben Vy beeoOmeA A f’th(d
‘{ nove «ve Than v, c\bheo op -amp o Pdwnid/w& o 4”““;1%

] : u?g Comple*hf_ one C/Ldueie ot ﬂqe olp wawe

we have |Vie +V&qt( >
' , Rt Ry

—

— . Th | ofp @[fF of U 4y be O dquane wave The op-amp .
£on -tunck\m o oqu/uQM woave - genenatoy whith's qlg

wedened @ aadable mulFIBYARY 000 fite 3unnrng cgeeh
19 www.Jntufastupdates.com Scanned by CamScanner




) The dime ()91304 o—f astable: MulBVibyato v 14 | d)‘

T= 2Re Loca Q_R'-fRL
TR

AHOP - |
Genenatoy « -
ah ar a h?anﬂu\a}\ wave ' '. | e
0P~amp ath ok & q -
AANAAS . R V | X | :
‘ ‘ /MHZT\ " sl
— »' U g
L) 2
. [ b\glf
|
. “ Q) :ghOUJD 70
bayte ckt of hm?um poave ?&ﬂe)sah)y:_
=3 The
Squane. Loave
‘H—i‘x 0 &eﬂnejs comminatfoo of =1
o, WO
Wy ' d n}égm'lof qen exafoy Chbr aprsy
(Jeﬂe%(lh)f ek an |
k | |
— The 0]p of 1he fok’graim & }— o
nsH
(L

)
A |
(4] y 1

ol

| A _ 8 45 Bone Pnteqral of \/o'. .
-2, ofp vo\rago Vd A .,Pmporhon L 1 i » ol
Mo WANE and @,P FJOGNG r&‘h’tfl‘etnﬂuajx, |
igAquoee | s
p voltage Mm/@ 8 ﬁangulm pNe.

be AQ"'))‘FI?Q) L SHmes, R“SCL)T/L

=) The Al
—) Tp ord® ’rocae* five ol

geneml m’ﬂlfw%u!@ oLl
Pgﬁmod o} 4

naf

[ This
wheone T 13 Hme p [Aquane OQVe aﬂd alio 1
| 0 770 ¥ : E’/S/”'UY I
8 DG’C(‘Q‘ACV‘""A o ,ﬂhunf “he Ooq)au'l‘o{ Cy btﬂa ?l/ S141 | .,
: yFoi8 noAg atd e AABIR .«

{

;;. . ) |
20 www.Jntufastupdates.com Scanned by CamScanner



0 it *Fu"bbmr-n*»s'!a‘b\ef triangalar WP

E.‘:‘%%'nx‘faumeﬂl‘ah'on Qa wafn o —a}”fi”
Y L w& M‘ 1 'E/"“”’

<~ An n
i (17 S
'_)From |
ane
Negis
( ‘_\TQT\
| —me
g I
The
Aaig
. 2, < Al
,E f " The TMWC&MCX\\‘&HOO amp MCL"mL% russed - l() pﬁdLu‘-raJ aPPﬁthM
The amp i3 uma”}z p e vent bld he o/P O{‘ @ hOlMdLLCEﬁ)
a ’{TOMdLMQﬁ CDDVMQ one 'E)'(/O O—f @ﬂeﬂa'_‘] Dt-b QDDWEJ‘] __F_O,rm ..} 3
! ‘ o '
;;(-J enengy for example phtdaaca.() enen% ?01—0 aloubtieal eﬂeﬁ% = Wwhe
I
The
oLy |
9/ The N Tndedttrial. Qpplrcahon)g T+ 12 negcgi,gcuﬁ 4o Myearte e il
/ phigteal quantities  Iike 4Cmpvaa+tm9 Mm/m%&”ha humntd by« At
in &uch conditiog ap it Framenta oo amp = plate a mafor, olx 7 '
“ﬁhe“ blocle dva%ram aePOte/&enrahoo o umi. 'Mhﬂmeﬂm)\‘m 3
Qyrere as &hown' m_,t.q , R
" O‘P -,
—+ The son tramentatfoo amp  firod gn e mTmeedee 8‘&13@
ol qhe  Yage supterd The main *hlﬂthom 04 amfi7f
The tUcl m/P 85gna)  of The “/P X*Qﬂe Sn ‘W\GHL The &mngm
, S s ity e 1

21 www.Jntufastupdates.com Scanned by CamScanner



mml can openate  an md.cah)'r The md cah‘w"iﬁ

FA 8@?&1&
mﬁ:b’mk’d 'TEoCan  meaytore directly The PhLd—SICGJ

Q}_Laﬂ["!phl ~

e "rn&h-uN)enfaHoﬂ amp  coh?

| th 43es a Haniduces bridae
t4A  Ahown Tn %"9@10» | {

: .
From e F"‘J f\,,Az,Aa ane 7”‘9 QP —amp,g QQ«Rb Re) Ry

aste e 33'@2:@}"’4/0 Qrmd «whene R{‘ 18 e Feed bade

seststance ‘the "fmnxduce)q 4 used A a nesistive
Arengducen  of a nifor At cand- ik forns one of

( The watio oot of Tb& ‘cohe:aFAfone b’r?dqe'

= Tt can be en&ngﬂ&i by azu'fctble Rouwyte in pradite

the bridqe it balaﬂteq und e deﬂrecl stet cond it UDA

Aaid bd The de/&!gbéﬂ d&{’ﬁﬂdma on. ngﬁ’mj aecl/ousnommr

_ A balantéde condition vasub‘

?QOJ?O/M
, ’ o
Dr] he Rl Ph%?CQQ C}/«lﬂlﬂfliﬂ “o .bﬁ meaAujled |h;;‘il>-w)aeﬂe
Th een L
e aex’fsmnw af The 'hanédut chan(’aﬁeﬂ a3 h h
. ‘ 10k e Chanﬂe 1f)
| byid unbalanted et Ap e F')’\Q,&Eﬁa h
e '5 by (dg becofﬂ(‘b@ : | g

ol The trantducen -

%%?QTOn Le

grediSlance equaly To RTHAR.
The new value of q“

L
‘ ty Mlﬂlﬂa
; ) aesents yoltage oertOAS 1+ T

R A oo e
’.f “dg(’ ie! o :

; _ Y
| of The ey Ra . :
gur Va < Qar RTDR
Ve L_E-/E'-”“
\4 = -RB"RQ

22 www.Jntufastupdates.com Scanned by CamScanner



TR S R

¥

Ra \lclt‘( — ) )
Vab= V -—-—‘—“"") Y i} -Rb.fﬂ(‘ -
b (RMR‘\’*AQ
= i

o S _q
ek Ra=Rp= Re= Ry =F

R Valc( g )
Vab, £ NAS kmm Bh ) oo (o REE

(‘VdC _E_ ~th(.—&~>

':\/dct .-—‘v&_ (
X zmm& R

*Vol TRy, )
2Rt AR =

N

.
N R s i

=y 22 (QMM{J :Vdc‘,[:éﬁ..» ?
2 [SR4AR) 2 [QR4 AR

b The Cbmbfﬂ,ahbf) of 3 ‘“0(’0\&“’00&& O‘”“P'A J g ;
!

=) whore Ay & fly are The \foll‘a(je #oMowe)lA “Thet  main —ﬁﬁunmm[
i »{-o@h(Y)\ﬂqif’ e [oadm% EH’EJ ﬂ'\e bhdge DLW« Ryt +twe

bhave The ?am of the amp Mg wﬁ rm
R

. The Vo ofp Volfage {,O
b vab ‘
AHub va Vo= vde—-BR _’ Q—ﬁ |
’—QR*AR) Y ., é

www.Jntufastupdates.com Scanned by CamScanner



ST 8 3 =

put ingenenal AR B quife Amall

AR AR S 2R

Noz vde LR Rp

2(2R) RI
= vde BR R4
, yr Ry _
' — Tp Thid empmeﬁ/sm/) The PE gowice Vde, Ry, R and Rp
houu‘?nay f5ed m‘lﬂﬂ"ﬂld@ . s -

<oty vetase

voliage 14 drecHy
e Of The +'zranldu0e)1 ano{

PT@(POT'HDOOJ the Unange

—) ’ﬂ\e D[P
ik change 'n

0 s1e4 igtan
aeeiclante 1A A _measne of The Phtaﬂmﬂ guantity involwe
o The o/p voltage Vo can Opeﬁ\ah? an :Dd:Cahnc; meten
_ whith can be calibrated directy antenms  OF e
thglcaD KU*‘”’J“’"I! befﬂcl peata e
Ac amplHer
/)C(‘.U»\ed to HaY ane. dealing  eiTh both Ac

ooy
can .mgﬁmd o ifh DnLa AC g*.’gna,u The

i1 %e%w%ed to qer The fc ’Mq,tte(ﬁa

5 Tre apelical

an PC Zf’grm.bk- no o w?

A O'Y)Pl?-fi&7w iA wted wohen 6

by

O.r’ an OP.—O‘Y‘P » |
De cOmPohef\ﬁ s Ccan he

— S vA ﬂECCQQYg(UL(d fo eltonfn afp B2
an X amID wilh & COU‘P'lMﬂ CQ.'PG-CJ.I_UV‘

achieve- b% Y "'ﬂ%

- amrﬁ%‘w are  Twd fypeh

). ?nv@'ﬁ"m}

2. Non ©0 veﬂHnCJ

Ac amf

dc amp Lifres

24
www.Jntufastupdates.com Scanned by CamScanner



L

| \ WA 2
- ) The ckt of The .numhnﬂa Ac amp 14 Ahowe. b frg,

': v (4 R .\-r-h& 'D(_ CO”)_; 0”

. .il " “The QouPPq? Qapau‘tW bel? dO/S blockrn P énj

1 i tne T and aho AcB e 7 Bidp ’frf%“c“& *F he
; @) e | an !

L akp wih e help oF pesisho? Riw

' ‘—J' o Sddey The Arual grouwn

e W

4 at & “fhe 0/10 vo(fage Vo iy

o Rl*'/Sc . 10wy,
‘ _!D_ = '—RF :> '\Rf—SC ' .
, ! ‘ R‘l'i“/gc 1 '
' " | ~ (Z-R.]cg Yo% -
| CW!/A) P e g
| iy R‘[HVR;CJ
from Thiy eqn ‘ﬂ)e tow en cutoff —Frecl}t@n(%}\ ﬂ i gw
: : ey L%'
o |
. JSL - lﬂR‘c p
o
| —The CQPth)F behaved o CL{ aSuq qu o) ﬂ)& mﬁ&bcu)l
'y 4 il

www.Jntufastupdates.com Scanned by CamsScanner



B
ninfovening _Ac_amp -

Lj i The ckt of noninvex ting Ac amp iy Shown In —flig
Log P0G coportto’
e P v 7
VD Rt ’ Yia 'ft_—-_e.}—_’ Vo
 CoMPOneny Re ;W\@——
:& of ‘7"1@ = R1 Ro. €2 f

R)
—-?If‘g@rﬁﬂ 18 nol conpeded +0 node &5. ‘

Ge Vo 3 \
bu b= Conpeif"b The ﬂrauﬂd then b 0] be PTOV?c[e
o De conponent fo M gvound pecathe of fhig The
pvenall {[p fopedence of the amp seduces
— Thie prblm & aeckifred by evonyedt 709 the capatitoy @ <,
as spown TN ”ﬁ‘(‘f The capackpl €1 This  ad Shovt
f fo ac srgab
] | eohen node
— The Regigtante g, Ccasedts Do- cwsoeent | G
A o d ﬁoo’mW’)"tﬂﬂ ([—U\mmaﬂ R,f Jame PD"’“@/)"_TG(] This
Can  mpTOVes e fp topedence of the CkL -
) ij
0l

26 www.Jntufastupdates.com Scaﬁned by CamScanner



“‘ ‘ R '0} amp and @ onh"[o? amp axe ed n many appReatton o
P,{QQFUL the ofp voltage of (Ocd amp

N pra portion ol D

- The mgo&m’wﬂf‘“ of oe /P \/t)!hage ‘The  diode “owen i~ 9y

o '—t‘Ul bad jc ()'(inc,lf’tp of o @Qh
¥ e e O tag o
- The diode CuBment 9N Moy be apnes o
Fo=T3[e WL ey

27 www.Jntufastupdates.com Scanned by CamScanner



u)he_h.e jD-_: cwrent ”Th'rougﬁ, The O&(Od&

To 14 severte Ratusabyoo cuwinent

- 19 v
chavge on electT09 e, 16 X 1o~ ' TColoum by

Q (2

viA he voltage applied atnom he dfode

2 "23 .
k. ¥ bollaman coustant Wi 138 x (0 ""Joules /fkelvin

T & sbAolate Mpuaﬂw@

okt as dhown 10 9@
connider The bosfe 10q amp R’ D
g | [ tranictor | @ 19 The & path

. lhose ,,
e (kb gl a qvo nded 4o The im/emh’rjf{ vp ol

- T
Jenminal 1A con peded

Yhe CollettdY | oy Yr ol
aince e nos toventing  UP {erminal : gt
— QP . 1 ) | a
e i fre vittud groundatG The potent Y o
be cowde 0

‘D -
\ 4 sad wn e (orHel
colletor  TaMTn - roandel
| base and colle JoY fowinal @e T
- Since bolh : 4\ L diode

Nualike
The oundigtor a0 be Vidualt .
| The diode cugstent eqn applicable .
S T Ihe A | |
"%" From Te ckE
| q(VC—[ kY _ l) |

res I3 (-.-e.

7

ix groundd
BufTe =Ic when bare Cd ‘

1 X (e WEIKT )

Qe /KT
~ Quelr
‘.LC— :;) ~ @

NES
— Stnce Teo STs

L _ 9 VE/lT

I
qQVE :logC(_l_Tg)
W T
Ve . “
= I Logc(gg) '
q I

28 www.Jntufastupdates.com Scanned by CamScanner




) From e crt deg’mm‘ we haveé -

5}{3 e n "the above eotp:ﬂb%fm

! Vo= .'i_r': loge (VL )

q, 1Ts
g = fom The tkt he orp VOIfaCje oG |
% let R)Tq Ve : : ’ : |
i Voo KT ~ wi
| K A G ) I
? = T The abové_ em{)‘ne)é?on Jov Wb The value of k&, '!,‘QQ{N
* ane-fin 'omd) aho' Vaef cap be kepr comdtont -

| i li\/ou LO%(VFJ“H | - .‘ S 448

— From This e xp71eBi09 The ofp Volfage (A P?Yafoﬂ“fonqﬂ*!;)
o of Tus fp Joltage. for ThiA 1ea200 TAL Cly

, LUCdOﬁMu
: Ned Llog amp
3% calle r\a ol ¢

- Thik G't{)ﬁle/%z’o*) (wud also be wrlitten al

T — e
s

Vo = i\il U)fj‘lo(._\i >
o3y 9 Ve

—) In owder o The above 9”!8‘CLH(J(L&N’P boldxr _,.‘()004 it

eyeotiad Mhat Vel 14 conttanl toe have  Vwpfe Rimg |
:: = heneel®everde safwation  Covent Tg Ahoud semal
’ : 1

| conttant  but Ts {4 “ound 1o vy Frmy tronsi A h

Ancmer traniisior albo £e 1 Hempesatune chependent

’ ) Thae tE mcud not  be PerAthle o Prxdt-fee 11 cap be obfl

s Roble el voMage,

—) :F,OOYdQ"("‘D 0\)311 i dH%‘CuH‘“ b#\;?vthrl\l mod}j

4 1he fﬁodH’r‘ed Ch ¥ Yoe (flhow(\ ‘E‘kh\ - Cb/) 9 J

29 www.Jntufastupdates.com Scanned by CamScanner



- ‘ \ hg ' ‘ 9 o 5.c
o from The ft9b) e crer wiey ~foun  OF. -ampr - The Fip

Atgnal Vi 4 applied to The op-amp Arand ML Aef

15 applied 4o The op—amp Ay both op-amp

vo!iagp. Vel
a -Cloge Ckt on The dame

A and A QOu ?Meg@cdeo] in
gilicon Voo wafer. So That fhe - Grevente Latvsatre)

fCLaxéteﬂt roateh at olb empenatusies

.-’)"‘ Igr": Tgy = IS C ( of
’ - -kT log [ —— )
' Vit 1.2 - R1Ts
= for op amp Al The Ofp vathoge ks 94 ) R
Vo = —KT tog [_Y7ef
' (g
—y These 2 D{F(qﬂovm.'-"[-p&'h op - amP Az o The olp
- ] d‘a,{lf, Of he (;/P’A : l" ’.’f":'. '

\Yp = Vo -V

:%“M%%B+2”Gm)

e KT lo >
q/ ﬂ ( V'TQ—g‘

_, Snte  Vaep @ Not dependent ond dempenatune
nd 1 R —Fixed value ) ”ﬂﬂﬁﬂttde *f"—rom The O‘bbvﬁ
oL [

@1()%&&;"@“'

o/
— The ofp Vo kg« Vo A &kl AGP@OCIQﬂP on T

This dependent of \° ia applied to He non fover
Ay which provides & Pon ",m’e?iﬁﬁq;
Ao minal of ' .
vola of R [5G o |
i) of 15 0% 1t py rd |
§ R ) S F |
\th\& RTC = Q ”‘,QMPQ)] qfu_yl.e &en/g—’.,t ?,. v ‘ t
%@I’J‘l\éﬂce Wit

) ; o . : - ¢ iy l\,: 1 . '{r
Ve coedpident it s abe calief ' "Bery 368

30 www.Jntufastupdates.com Scanned by CamScanner




' = . he o[p ofr mp_«amp AY '"”O(me) (H RTL.>”'U’9 1’71

" AT
RTC helpé ""O mmlﬂtdfﬂ 'The XLOP'Q OA

$

' .;ﬁ'om Thia Crpotestlon
!

tunes . !
the eqn of W (tomp) Cpn&’ranf at’ 49%953161

— . \lv compemat?oo ® Log (_V‘,’) ) amp/s CM
—) Anoth<s modi’{#’ed ChE -ohich e onud -dwe OP _

|

i‘ Ahown "n —P—(Cl Q ’ - ____’-' ‘ . ' ; |
2 from ik mod fred_ck The ofP voHdge V}.q‘i ven de The “c’m\Q

‘ o
B on
: ': Q'LP %S/Q,&?m bul" 'T})Q?Le ‘)5,.& P:hcd(:" TNV erA L '
,‘ ' bl \
¢ _-—)\ votccmp); 1+ Rl kT (p ( (lrf- Ra \
| | Rre 3 Ve Pre ) &
S |
° . ‘)
ﬁnh (D om 'k v \
MAA AN ﬂ “"'\'_P \é’)
\e’N
( S ———— VV
4 '\l &
]
| Q“ i VR IRE ;
‘q | > -\‘r*“---:—--a—-g o
. i — g
i : { .8 S— — .\;}"4. 5 ‘l \[63
i | 3 / ’
A \F\\ S P /;?‘ N Ve <
AN ey
o : LI Y e f
-+ ; L |
\/TQQ - ’:‘L P j ,
| Trbeg b wida 5 [7 T
| ; l‘ ’ { )
| - s >0
/\ (‘r)/l < [

> The f[ﬁ\/oltdﬂe \;1‘ tA 4a'pptiif¢d\"f° e baa.e o the

1 dranichr @ Via e potentidd  deviden: cosangement
| of Ro, RTC! The olp Voltage Vo of ‘the antilog am p
.‘ (A fed bade fo The WYUHING TIp denmpnal oy

GP a'nP 4| uJe hOlVC‘ Vo BE -:_'_1 LOSQCR\IS

31 www.Jntufastupdates.com Scanned by CamScanner



-

[Hgi) p 'V, BE = KT (og (\/’r&F >
¢ )

alio Vi = = VOIBE Rtnie fwe bale of The rattithy

6\1‘ R grvcmdgd,

v
VP e — KT (o =0
| 9 36( Rlis)-

- The potential af vp = V;QTC ‘>
FIRAL -\ Rt Rre

dividen  ule Bur VBM The
[jaMle‘OY &9_ '

By u.%?mz .potenifal

of

Vo ltage at e’ bake e .

of 1‘ne trangug‘f‘or 629_.!: (R Umaﬁﬁ
. The emitten voltage -

: Hegd X 350

Vp '=vp—~ V@ PBE ¢ . )

KT < Vi/ R1e . KT V ,w\
L) by (e | ( kﬁ@rc)“’ QU O"ﬂe [ R:L"s
= = hT
Vi R1c 3 (o +XT tog ref
Ro+ RTS 3 R‘(ISB S/
Vref
vi  [RTC = — KT | ) (06, ot
| Ro-t RTC [ 0@6( RITS _J“’ R‘ISZ/
— kT Loc (39/)(\/} R“ | | b0 i
EV’ | Je Voef / — RQ+ RTE -

toge[ M ) .~ vifkre 1 -
V'lf C‘ZF KT " o CJ ‘ H
is murtiplfed on both gided o} " frye i QXPTIEM o
| _l""’/), ’ ngq:‘g ﬂf, vi  Ree
0 ngg ('qu(\ffb’(",{ | ! 'kf RL+9TC '
Vo -
whene 0:4343 LD%Q(WF logo ’VrerF}

|
Q—( Nved :

1 |
32 www.Jntufastupdates.com Scanned by CamScanner

o ysu3



S, Y= I t

8 S BRI g . AL

1l

|
- ’U\e nestor 4 e @ { [\
i [P Ckl-
[ ’ \'—\\ | / \\

‘\:’
|

A , . 1~ 109 p\ - ke
V i 3 LO t ; 1o AT
"0310 ('Vo?e,f_)t—-K\}]' \ s PF (: Je = tyi'

f ! bg,,€
' whert K= op.yayd brq, RTe_~ot™ 13 loge™ = toap, .
kI Ry tfre 0'4343

Shob o3Y3 oy, W““ﬁhﬂ

“ \‘- ‘(v I - .I‘ >
i . Ayl

| i > [

| Voo Vred IO kv, |

| "’ Since V'fl‘f 8 ol Constant maﬂmfude Arom  AniA 9t€’|aﬁ0f\3h

)

\ :! T A cmctuded Thal" an tnutecde ’r 7IP vo!tao b‘d 'Vo)q

‘} g OL“wlulP demeaxe o+ lov 0 The olp voh‘&ge Then.: 'hh

; bt can AunHon ol ans log ‘amp .

Precigion Kect‘-ﬁw )
AN AN A T

=2 Predigion gecdttuy ase 91%&,9180{ ‘c AAAA,—,—;——A/VVV—’—T
! D)

T The Vollagu lesy #\ao rhre&'nold

| volrage for eflo.mPle et m.wvolmw | i
i fc)lo volu | "“L/ J\'\"
"‘ \ r ‘ RS i ,D)/ Vi

—-) 4\0 op amp ?dealhd -Rtl%lu e %eWstement =

1’ L Al
: (A %wnt\'. N o Q(’\f“r?-r-]‘ag
Ph&m &ron hL\H' Uﬁave e H ’foL — N
| i\
'a "V \\\ ' /

Toe ckt of psie i &7 hatf wave 91e (fHfie /. [
], ‘ u&'na op- ampid &hown vn —fﬁj - . \

‘ o |

ll 3 ' \ , \‘1_,_“,/ yt
o~ The el waed ey diodes P and D / /;\ .\/ \
b VY I

|

'ﬂ\e %Q&ISI'OY QD— (foThP r BP n)

*—99‘*’"”9 e qve nqy eyele ot
! e

od p ‘lemmao A cj'YOUﬂd J

33 www.Jntufastupdates.com Scanned by CamScanner



AN /\,._%__._ .. .'Mz/\f' ~-—"\/‘/bk

Q\ (D, 1 !
) \/‘: *
f@ _ /\
b~ iun oave oec e

— bring he v balf eyele of he i’/f T ﬂ

voltage WV} . 214 Reen that The diode. /\ NN
4 qetl Rb: and Mode Py FB. \\/: \I\/,’ '(
Henee Py (& oFF and Py ¢ ORI, The m
Ckt hehavel (ke an ffweﬂ\'h’ﬁa — ' -

Ve

amp-
o The ofp voltage is qfien by Vo= = Rafg VP,
et Rpand Ry the stedictors of  equal magnifude fe, R =R,

:“VO': _V?'

—But pwing The Ve balf eyele Vi fEgelf  —ve

Eﬁ \o & Vf'l

— The ip and ofp waveformt o0 thown o Figuse,

o &700 ﬁlll waye WW .

\/

ne

ww\;\,\;\l"’*

pmeumoq fullwave oeetifie
Foeqed TwoD sdentioal divdek Drand Dy and sevesed  oexchp e

Judio Lot fuo Op ~ampA a8 Rhown o +

A Zhpeony 0 —F—f(‘)},

—) The (k

in con
(57 Dt’,ﬁﬁﬂa ‘The Ve half ujcle of The ';/P Volf(lgp - S
v dtode P QbQ F R, and D1 get& R+

3! The ©)p volfage

i cle of e TIp Voltage vi the
"N)d DUﬂloa The —ve half tycle o [}

R
clfod e D, getz £B, and D QQD’ F

34 www.Jntufastupdates.com Scanned by CamScanner



ARl ' } =
} &y =V 1) !VD F Vi }

| P o ' 6
/'-—y Puing The boTh half cytled of The /P &ignoly coodd1 o0

dokes plate and an Ofp W’m‘]e‘ Vo = Vi ‘

35 www.Jntufastupdates.com Scanned by CamScanner





