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3. ripple
2. Peak Inverse Voltage

4. Voltage regulator Circuit
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.\AAJtAV .vtr+
?t-.|.r Ao Vrsrl.d dc jklr t, J,, jLJ-(,- J) ).,,p-r PIV.r,u' .rt.r.i. .y

..rf
V/.'l?t V .vl.r+

l.r Ao mA .rL ..rtr;+ af I yo pF ,, jt-.;Li et- su)t 3V,l's J,.-t r^eJr .?

'1tlySv-luJ: rf6.e,.gL; jLJ"K- ;1.r, c.b. L-:,-tri,1l ..r;fr-ta rJ:f,r, r.,ti
.t>ul ?oHZ s4,t clrl rr-;Yri .>str!qji; r-uf,r.6^.'U t.l tA V el*

t--"lY,l .vft+
.$ts. ,i*b 7"1."h,.1 t, l;r t oo mA ;tl i!.r Aoo ;.rF,r, jt;r:L; elr .6

:.rlr F dc cr[rq V,r"= t V r.sljt q

:\ *-11.1 
" 

ry.r.rl,r(..llr c,.,rti^
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V\ ,,sc-gP 6to./.ro ,;l-Pt ,W tfs:

l.l.r;jt-r:L;-J) dc 3Yttt?oHz e,b eL jl .r'T ':'-.r11 
SJij^d '$:r 

jt-lr

\r.(po.t) =\l??YV s Va"=t;f:;
,Rs= 1k0,.r5,r".,*" AAV b Vo \ ,3x. 6tttt 3luJs t) slJt s2 '2

ttl t Rs,.r,;U, irtt JlJ> : ltft.:--rlJir 't:'-l \I"=f oV r Rl=f kO

.*r t* l.r J i it or! ,.-e! c.,;ri ,:ll.u r [. J! rJb.;" r-rryr .+f ;t st l: 1)
.6,f -f JTo-lt t.2t; ) i,a;*

+
vo

11-1.1c:

Iz$l,ol = Y JA mA I Ins(uo*)= lA mA ! I*r(t,nl= I o mA "-rlJ,?

Il= V.rA mA ! Pz6r",r= AYO mlV i Izg.ru")= I VJADA

&l .J,.tis, Jt$ ?sYVq l.r tYoV jkJr.r-ft''rri*;lt;4t;lJ"'rr 'Y

D1 R1
+V

I

1q-1#r
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4iS-{tl66r,fao J.Jr,jj r?ltb ,}S: yf

,tTr'J.. f oo b o ,-.1 ,r,t,r.- 6l-rfrr qf I j*.t\s> 6lr1 t-:+ A V crtajtJt.rlJr
.s:{ u,r;i \ f y V U. \ I o V O:r !; jtjr ..rfc/ :t1t $";bjt.i t-1

l.l eL.t Jr,riti[' bl-.iri,{lJ> Ji?-A .J"f,s"t l.r Rr r R1 21.lti, .;1
!J.fr-tr..

il .+rA 6l ,2 gs;J.rJ3r.r-iti.b;l;6.:r^ay ti j trt>stjt:!3 .rl.ri, .gr

k;jr,. J/.)ti, eJlL' r:llifjt^a e{: RC > \ yo mS ^rt:,t );;':'n'', 
t*tt

.J*h t-r

Rr=Rr=\AQ .,rll \.rfr"
Pr(to*r=\;YW .?

-z
go pr{-rr lr 

a i:*,- 1 Vjt-lr J.l,!11ti ef.r-:fgrLq*; g:_, dlr ._iJt .,r,

Cs.l:; )L,t*Sl;lJ'. jl .Jlr.:,t1 o.;lV jl ,::- -t1 l^;,r7:ri jttJ -rc.il .J,t.;;tlI
!J..:forti:-l ,3-2i '4j;; g:i" r:.$+ o$ crlr gtjj
!"!:lti r"rt+ l.r ;lJr,[: J.pJr .-r

o.,1 ?O s9-il,,23iz;lr; \t;li !r*al ..l.rrErJ !oA )j2suy23t tlL.2r .(
r:liil;y5 ."ufr.-tr,, ls csJtr.rL..r7 tt1.c-++ ljY g,.,1li.)li etr,et> *"ul

.;t-!!.,.,jilr- Ls; jl ,tl

rzoa. soHE Ry

+

{o-t;[a

C= lyoo pF t = lV;A ..-jJ I ...rll+

,f,t Jc"tt="/\)W .?
R=otl0 .C

Ji .r9-gr JLcl oJ.i rll.r !Li' -;l-v sg,5911a,t ;rti SK),g:t.Jk(- .1
t>.llir 3 RE= YA O 1*e*, ,>")V, t-, .rf(J.-:y1r f.:-l t_;jK7g>1r>g9r

Rnt(lru*) = Pllyltvtar; = \: \A W t

Vz1=Vzr=6V :

Ct=CvlOooo;rF

Ilr-
rl1
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Vf *S"yp 6t,l-rf..ro el-PS ,p ,JSt

v{I/)

.,;-l ft*=toMQ r/t**

2SPF

( 
",i.1 

I )

.Ylr+

1fus)

q 1-1.j[r

1(us)

{l-tJrr

: jl c-.l.r"lk tg.t ota\j.'.rl jJfu -lll,..1: ' \ o

i" = i"(u#- ,)
.lT..tr ,rf
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4=1, K=

f=foool(,

ip(t) = Y:l X

.r6iLi'!L;* ror;rT crr{ l; dg

4s-Ft

I JrA x I o-vr I
K'

I. = 1o-16

6[o-,1f.t ,FS ,pl-p ,iSt YL

q=l)tX\o-\\C,

..r.:f+-1o., l.l io({) i--'l

5 x 10-3 + 10-6 cos r,rot

{r-tJK,r

I .-r+ ory x I o-7 cos (".a-i) .vfre

t! I- i!rL"r1j J(r.rl.l,.r, ..jnjt .t t
lJ^:fr-tr, l-2

.{f&:- l; ac .ltr t- iJ.rL. .-,
:jl .>lcr.rtf rgsr i.ail

rYo
io= l"-t(r*-1)

{f-tJs'3

Ioq=lJAmA I vD=\o-toooio .elll..;t.P
Y

Vo= \Jl.+l t 
cos@ot-11 io .-,

b jUr'tJ'.n)t1f : ! .rjL;ri;lr; '!,. r;r-b il ey7 )l*J*K1elr .\y
.{.rrT e*rq l.,r ..tjr*(- JL(r- dC jkJr )y'd qa-' t Y o Vlrnrs)

1A V ..rlr+

l0v
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PJS

GJP- Ili r.5b:l*otuArt

4eAi.

(t.rLtr) i1i; co.r::f.r,. si; &.:Vuf;f):t ij. $tee U.trf\t jl,ri
g\a;;l g;2;;lri.fttrq -n* JA, r,-l '$t1,r' 6T"lr cil t64 61r25:+tli
t+ g*L !tj.)l;) r*f,-,../ 4 r,ft*Jtt-, jl ,s4"\s-t ly.i r.:-lrJ..j) o:lr

A{91611 >t )V s ulit Q,i*t 2;l} ,J"W. J;;* 6ly:l "r'-i cl*l'l'r 'g-l.ltltr
3.r;ft:.19i;,L[,rLe.r-lr lo t 6 )lu 2l't1L,ac r dc cs kJ t-.lr w' L''rKiL; -' E :'' l

.,ztf Jatr;,71j c.it r.,,.e" JLTt s5lo4 t1;-'-i;t; 7lr:lt # ottib;;p r

c/UL dtdr s $lls-JL-i7 g;lete;.:, ,.r('.;;U-U.r- tiC ')h' Llsl'1l

.c;bJ f*.li TMOSFET 5 TJFET 6rf

(fllJT) o&i!c rSbrf:-r-jlj .l-l
)ru.jlJ.rlr. t-Ait '-ilr*o Gtfilr 'l-l-t

o5i-l sjia..rilr; 4,. t511.,--g';KiJai; ryl-1 *-ju'; '>a7fi|€t l-t' r-jl
.rrjg.

J-.t

1, bias 2. lunction Field Effect Transistor

3. Metal Oxide Semiconductor FET

4, Bipolar lunction I'ransistor
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(c) (v)

t-f Ji(l

(.ill)

J-l ,.l,tt oS*S dt;u, t.tr,t etti g';r r.rtr.F (.,rll) f -f j(t -rlJ,:s

CrL .e.F g \.:lti .f[tr l-r -rl.r,;11 $t'.!,.1:Jr .e,rl Rs sr)tir;i ;*:f;-;
zL. ,>-lJll. AT :t.Jj.6>its^ sr{::r ft" i^-[>..a, 6)lJ, b^r-

p" = Yg! -Ytl =. Y..- Isa lrq
t-,1 .r:-,1 hzb,r:t {;,:\t.:br, p"g.r:ti,-l:.lLib915L;t^*1 is, l-h
St,l! Ico a3 c.,+'.)lJr o{ .StJu-l' ?t:e .*-l6sl ,-,Ssl,t'-l' l&J).,-t-l JKil
,j;yci-l lr'&i'; -X 

jL;l 62lr-l 9 J-iL.r.-)l-ra ;r.l 6-t e .:r+ rf.:-l Bf t

CV4F:*q L- : rf.r5 f ,slAL.r:ily;2 jl j u,{621rK,, ssl> sstrt_i*1;;lr;
I h .:: tl-lK.:rJr.l: ) 9:a ;;l ii

JlJ, s-ldi 6-!V 4.*Kjlr*:: jUr.l s, l!-.tr Ai.r: d(-,) t-VJ(;.rt"r,
JIJ-r rr q; C-itx ci.ll.t,L a5l;11 ;lJr r.,rrl .:.1i.r^ rJ^,ti Tgrlf al .1.;^(lfr"l,U

tr(,,ril.rf,411 -ulr;s ute Vt2Is r7;[:;r,:.-I ((.-rlf ) f -VJ*).:3tir,U.t1
.JJ .tAli c;f t9:KE6\r7 .>lai;..9L q5:trj .:lJ- b ) ni),lt n9 6L-r7 4il)

:\ *-l 2:ls1 ,>lli>q g*i .llJr 6,-1 6sl,sgL, t-22i

r. Fixed Hrav

2. Collector-baso bias
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W .Sryr--yfri 6lo;1,r. {r_j;

e- B+1
" tt 0R'1r Ru*Rc

;,,lnf-br.r. JU.; ggcse: r:-lolT I t-\-Y iti*, J-.lr ;i rr-'t'.' $$r; iL't1

-At\i,s.rll-! {:t", e.-l.ri-rlJ,L 4|t^t (;'tt) f -v$':"r|'tot't +1*i.)|J"

y.igrrK,l.,Lc g;b.ll.t r.f,l .rr ;rl dpforttr-l.r:(-e{Rp i? t): R6 jl ,r;1t'
rJac .ttfu ,-iE rt ,il :l ,.9,r^3 5E ,slt (.:) f -vJ(J i:iL- r;6; .rlrr 'r:-:''

zr:.*'llj o)tc\ ttlrs, *'-tli '- ' * uiAK.:rtl

r_rJ(.

g.-ti sg-tlJl!,s al-b '::)L,.sY',Li;at \t, t, afc.-l Rn.,,:1.,t Rs1 .! Rs1 L:+
.Ujd l-t+

Vcro-Vm - &!g
Inq

..r.rtr.rljl l) ,sltbrt si-:ti Rsr J Rs,\ -,ti:jl .r5

Rsr ) I o Rr .,.r-lJ9; Jl b ..1,l:- Li -!r." d Rrr ) Rr

R"r ) I ohie .*-lJr'3 J: u J: V' LrJ')'e'*' 4f Rsr ) hie

.:#tjf cSJl&-q rr*:jl )tt,C c.r.,L' \r,LL re>.rlJr d(C)\-tut(l;te"
c.e! t,5 ,;l ,t t gl2r7 rr:^'.ltil ti$ rr.s.,ulsl>sg>-*'ij.5ta.llJ'q ci6;+t

i2;ii,->r,.2tE.l: rf.rer,5l.rleKl.lr*rl ;sL-rz) n.r- (Vre);'.*l-ua.3UlllpK

Rs=
lro

1. Solf bias
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€/g]S-fJt 6llt.yt tl .-lJr.r9 ,?l-b ,_il: yS

:1, rLul 2tl2t:1rlr 61l 6.ll*.L, ?t)i ,rl3ui";:KIf,.tL;? .,:i

F*ta-
,r FRt' ' R"+Rt

6,lq 6;l{1. ,-;.-l jl .{+tnt Rs: cS.r} t.r Rr.q! crrl*.1, ;ie-l jl 6112

.Ji .talJt t>l.pr 1J-e JKJI :r U yn -i
V-re et'3€ c,,21 1-2tlrt. st -sYihi; r:-.15 c-e! aS 61.2.*; Rg ui.ljl .1

g.,1 ti. t; 8 .t ;t Jj tt et a,.aj; 
621 g t csl t .1r:s/,i^Y :i l.r l lt. 3V) s e; sn

f:! -., Hil gs) eL J,b. 6it-;11 .J:,--F \"./ ktr .rjt',iT* af.rf.r, rsjlr, Rr
.t.e-i ,seri oU.rfJt.";t tsAT Al-;. 6r)) Jt:(1- ,r;gJ ,.yfrf ,st2t

;rlJ, flg sW tt''g Jerr/ u,fKlt .2lJ- 6sss),r-ilJ.rl ')rl Rr,r^K .t
sl 6ss.ts uJlr.l ,.r:nK:t ,sr$* a3ls1 .JtL-,r.;rK;l.rr !t,.Jl.l ruil, :ri.ljl
c:t,i:-l -r! p:Al3- t;iT ;T t 1.r- lf-(r -'ial-.,e:) oi -x, J4;Uq ,r.al' eL:(;

.ttJ,C
v""

r-rJ(t

gj) ;T.llrg4;121 r;y.r)J )JJ.,iyt1 isT sn5; jUr .:-il rfir rj.l-ljl ! .y

g.:.-il Rr c;ta,b llJt.,. cJK.,ll.i1l git 611.gfr g,ilil ll qj; C.,jU: rr-l
.:forU:-l r.ltrra.

1. by-pass 2. bootstrop
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V{ g;g---;,l.ri 6to.1l.ro it-j,ri

;1lfr.r+. ,s*€.r:U:.1 ..1.UL Ly ,irttl g)e;zilr;19h.rlJrfl.1: J.r?

6trr5l5.1ld$ q5.rl*-!, ?--reau. ar.l! .g$f.r,6a.; l.rrrTc;tr -*l:l,s r-.;r l.l 11J,.

,€rf!.tx l.,r Cs, Rr, Ry, Rq;rrtr c$:t s!kK.-;f;.Jrl.r-r .i-ldL.
zsl ,-ula.sle ir'y J:L..rl.t"

vnn

Rs=Rr ll Rr

R1
Vrs = Vc" e+&
Vrs=RrIs*Vaef Rsle

A Ftt
.- FRu, I R"*Ru

R1 : R1 .,4:tie ft, ,i:53 t-r s # rt ',U*;l YgS r., Re cJr., ju: eil -yJ*-
lo

&#6 L$Dt JIf-;".",r;V j.Jrl.l-q q-r, ! Ce $V .u-*u* +*ln oi Ja;lss)l

.>s-g:

I zRr
lrtCzf.;o - 1o

Urlr.Q 15b.rl4c €til Lr-Go .l-l-Y
.ll.rly' t .t-.t c-tti .r*l Jtr.t .llJi, -:lJ-, C.h :l Lf, c.lltt i,"J5 )1J,25

Ar.t d-3rsl), .r/lo n;e9 g*s t-r-.g.t5*){4t';-,-r^r.rY! c-eL lco ,rrl;il

RB=Rll R2

f-rJri
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.:.;l.ri :;gJ S9:KK
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.>-r;? u,sl ,i ,i.z-1 >t.9,22) )s *59i 6h;|.t, ,jU, jl .21J, ,y-r:^-ll, u,ti:,'l

!1u9 S u-rK'>42 6 >r.l'u', lLr)\, d3i 6b.ll.t,.r: g;.,rlJ1b ,-,-l ,iq aq1;L

.lll-r J:.,r,51.4 Ra ,,t-:;l J) f# Jt- .J-it, dtrfR".r-*1! 6.,r[r-b ,1, l;il
,t? lt:.llr rJ?J J.c 6:lji s9;

{z*211j rs^-:! glrL J \:,lJlJ" 6leo.rl5 )l **,.rKUt aSg'-,tl> t79;

JrL, c(;6,.tn, {t9i t, ...:-lgrl,ulrrjlg*11 0t127ljt r-!t^; qjit JgiL;,'Orl;r l.l

rglrl ;l-ti,,.:,b- Jdi rr* rrL-,,at.gljl.r1 u-aa, s2z{IfcrL! .llJ,-r: rf:9.!,rr cJu-r

...t-:il.l: J^e <s:l)T::Jri Jal;> s;pl) S 3ilJ,'l Rs.rlJ, cy'-ll r.rl: rt?, Rs

.5.1l_t, .:9tJ S
!l g srgn* ! l, r>.) I JLrn 6l J. t c-4 )K Jr,ri, 59Ja.,r.r-?.,rtl ! :9-.r I l.l:
Jl-lrer-;rq Rs *-t^, ytr:jl !.jlyC Vilr;t\ .)1ti.s3fu, Rn rgl-*.riLi,y_:ti,

.JfJ S

g,rtr-Q 6b;t*r sr:tr .l_l_y

f,:;l"u 6>1t6'\t3,.ol uf .sl-2> ctJl.l,.t,lia; r>9i t+ (Jl) t-VJ(:lt.r,
't-;,11 ,2r2li- ial:,riLilt,)lrt J c:91 €L>9{s5:*2;;lrf dc.lL_.re rf.r,-ts;1.tr.,15

.JaJu.,*.it I I : 5"-- ;; l r;
cr;.ti.gtrr.t::fgt3ri l> dJl.t-b rJ-1:JJera4r a:9i [, f$ (:) t-VJ(:tt.t,
t 1r...:;,rrLl rJlx> sr'llr- 19Jl{t, ef.r,.tr;l.t^;r Ll .:rfar.i2l;t' o;kul >-t3t

lalr;2yl.riL-i; .gtr,fu V,s)su"16t1 tJ.J,,l2.,,b;>sy ac d,lr$J.tt 4 rKtt .il.ul
g;JlJ,.Ll>.J)Jral Rs J fts --L, -,Htl t, dr;*1.r, nst,i:-l (C)l-yrtfu.ll.r, jl

.J^*;t rJl.ris. -t.l,t, jt.i5.1.y rf
rtr rb$ gl-r:c yU.i,l t )U W .f-t-Y

,"tst; c-,1ti" J oJ5.f t*.! ,:T 2:111' +411, uSup;ix:Srt29it * rSlt
sl.r dc;b -L; I-r ,11f .js> l. s2g'iLii/ j,1; rJ^!11 6T s\ *,3lLtg;.rr55
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.c.-lll a^rl-1; ,i1l!2))s ls (*9el .lrJr Ji:K.- i:,1;rfll> ,riri62J2 e{>2t
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Rc

l- vo

r o---l
C

6-rJCi
t>liut o,l.-\;..A et)\il i r.ll.l .:17J gC Jt-l .rLc gtto.rl.l, Jil .1.r Ll

-r!t- Lut tt u-l:^)V\Li; +!t- r,l;1 .r.ll: r_i)\:jl dc tr ac rtr b L..^ilj!
.y'-,r;?,6'r-''-,r l-r-* j JlJr ge.r'r i/.11 J: 6ls2 .rtnl ilr aC

7-fJr.
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uce
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.ti^=_._vsp &t g-.)'L R."
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