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A3IITRACT
A nat nahod hos bcat proposed fot redlcbg nB
nobfitt dcgaddlon 6ea on sqaare'lan
chtnaerb| d ttg MOS t ,,rsktor. Thle ndhd has
bca qplkn tt at aulog nultvlict h oder to 8d
iaw low THD aulos nu'h@lier. rb an'los
mlnpuet ptoposd ls flqpt d with sfmad.al
wltaget of t 5V.'11L rsrlatlort r@rye oleach bPa b
t 3v. fhA no"nntattty hr V, ls % 0'3 ad hr W b
qas.

r.chl$
MOS tsrodsorm ktd6sl davrln$a dsY@k
|stt d fsrFra dlrreltrtnh lhe€rltEhl boza bdlca
oenfedeo bni hlo Ladal ddd 8sfiir mohliie
@lm3sdfi. LitsN@i MOS Eazi3tcun ka€s€l
dsirEsma dsy@Eak Fl'9"n t rFk feFra tlevr€i
tU-t6l olnai!6 ialpro h'tgbbhde ba lEal ecl&bl
@lta.o& bir oDbd 'tffimtF. Dg€f b@r ylb€k
lheait€de t2l srrpEa deuBleridb iso )f!z€d toHtr
g.'&[ MOS tnoddorlatE ydp nssrrr oldt&
ssglsyalak teholojiledo ld,llmrlm'er gtld(d3kbdh.
Btr !"1$mdr' hta kdtl €dd3hl @lalaL bi! y6!je|n
t'n'r'hnit bo yotu ttr f€rpn8 d6vr€sh€
stgular,rll lhletiEd t'lllc* @k d$odymlo
yroi bi. edlda dsvEsi elde edild$. AFla
dBvndh ghigLct h.n dif€mr3iFl ghltlt htud€ tet
!$e gnbl olsaldsdr, El& edlltd devI€otn
Ih..tud, fosffAtr( 3p Fos€siodE, x clbt tfjtr
o/O3, Y gild tgt'' 700.5 v! etbl€rhld Fl$&a eltrtr
t3v'd!r. -3dB hd gedigligi X ghlrt tgin I lMlz, Y
gbltt lgiu loMHz'di!.

2.KISA KANAL ETIdSTTiN
A 'TILMASI
BnhdEt glbl hlr l@al etlisi ntbilib ozaln,lina
Edro otlr v! b! SPICB Ltpl-3 Mod€lindt 0 0
Eod€lhn o'yl lrtE& Mrlottl! ID ratEt tbml
tansl bot! oodllsrtoDr@ ihal €dil€!€k
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3. qARPlrra DEVRESh{h{ CALr$MA
nr(Esl
Oaa ea FrFtrla ds\rr€siudo $€ldl-2'deld C€r@
&vllgt tU g0z ar0ne sl&mls eaFEa dlrrBindeld
TI,T2,T3 ve T4 taddodElDr:r ,sfn6 S6ldl'deld
d6vF dbt Cal'ta tt! dry.€ koyutast 9€& -3'&H
dlyrr ofds edthF. R ilhemi vs N fssyl!| (9)
ist@ s€BhF.€k opdmrn dogrrle(8 getHfdhn

bulualr. Vor ve Vcy saltt Etloldlgo fuEdilino a- l
olaEk slbh ol|r. VDr< Bablt lkco Voy'da tc,!r, Vor 3abtt
ftro lse VDx'nb r.& bannoniHldt olqir. Egrf, Vo(
vlya Vcy Babh t'tnl'-'"€ hi@co tift hsldoniklgd!
ohqEst! ha'llr. .
OlE ilco dsqede S€kil.2'deli her tadsor &b (10)

hogrdlr elt€clidjr, (10) b3gli6e Beriy€ dt tp 0' 'd!a

toydk bimler ilmal €.flI'lftrea gonra lo=I-I-lr-Iz-0r
It ba@lor b-Vorvcr2v.r dE & ozErb

r.=gv^v41A,*B,l+".-

olr$& eldo dldz (14) ye (15) t@l@ldlDt
ka.Fla$dgEizda (la) ba@dsH Y;, vc Y;t

lafsytlsrDrtr {/a1 rfi vcvf;y Loalrtarmm lse
3AP61 l/3'3 dsh! Mynk otduBu oldtgu
gldttdrektedir. Bunm 'toftla (lt h6@3ltrd3o
nh l'dF llzet8 Vc( ve Vcy ggA edfu6 t€glt
ol|4e d&ofiyod tehl-2'dekt dsvr€d6 dsna Szltdr.
9!Dkl (la)'d! b! gectlhhrd kdsy rn 320 &!o
Ot'ds yaklatrk 32Vd oldlrgo godlknelrEdh. e <l
oldlgoda g&6 0t ssirffi !6sjdddE (la)
3trfuiDh t gdrnEa g8rg dlhs htzh 0'a ghd@l w
hrrnolitl€dn g€oli&l€.inid VD,( ve VDy'dr
hvr€bfhh g€olitl€rtyls ordt oldlguoa g$.3 Fd
&u6in dlgldrty@r@ drh! dl$ onugm
Edyl€yeb niz

4. YITKSEK DOCRULIIK,U CARPMA
DEVREd
9apds dst/r€d Sekil-3'd! gulh8ll€dh. g€Ip@,
devrEstuitr Vrd, Vr2, Vyr ve Vt., gtcilinl€d Sekil-
s'dsld X ve Y gblgtrrl igio aldifaylfdc! d6vtBkriylo
oh$0lmrtedr. M17....1@0 n!]lddodri l$
btup@ deu! v8iFd gftuekledn 9ddt lo a!@ lr.
S€&il4'dsh I vo I alnalanrm fuml alsn Elm
synalafllde ol|8@ d6vrs ilo 6lds sdiEeldit $€ldl-
3'd!}i tf)S-lr'24, NDGbAn. M?+Ivtss v6 M3&M37
8@dl.or giflsl stla3ryla 9€hl-2'&ld Tl, TZ T3 i€
T4 tredlr.rL6mln yerhs ggfosld.dh. CMl, Clr2,
CM' vo CM4 bo hrd $€ffln'd€ll alm aFasmm
y€rhs gpgmsfto brdds 9rh9 d6nEd &h gerokil lr, t.
13 rE I{ sicrtrbrm Fglm'tr'dr. BtEada frD4 fr24
lvf4 ve !'136 n@zidorbtuttr VL onolst lDS,
lr,r, M35 yE Mi7 tmdsodrrEl&e gote yffic6
b0y0k srdkd* \P5. lE, l,[,s v6 }fn
taezfubrlarm doyEa sm.trda gahFalr
saglrm$r. Bu dlmmda Ml5, 1,D7, !vI}5 vB lvl37
trsmzi$orlafid.m gciidcrhdrtr vo sayausrmde
drri nelEci &EuErnda VDs gedltdlert ysklrgtt Vos-
vr'd6 bldasr @gln'€6ndm 6ydt vcs gllilrd€rr
igiD ayd ID 6kdr €l& d h. B(!yle.o l6nal b('ru
Eodllssttnun|l VDs v6]a VDy ghblest &h 9ol!E da
oh$rrrca& d€dgcairlft ort3de talkEa ob..

(lt

$cld!-2'drU d6vrEdeld h!tr btr ndzistcE igh mobnnE
oraldtBt eddrtot karna& lE6€ !, I, & v6 I{ &h (l)
denkldiFi &llsnp Io-I-I-Irl,-O3-I.) grlst oklmlrr
gerELIt dtzalh8kr e6 sad6l@&6lcf raptloa eonra

Vt"V*Vu,Vn:YnaVot,Vn+Vn-Vd (fl)
Vrr+ Ve-Vdw 3Fl+e l4Uq -Va -Z/t)

€atldr &ltrnda

(r2)

olrlaLboltrtuz 0 ibdal cdiltro(I2) dnLlenil blze

Io-I-hB.vu.Vu (r3)

gdpna foddyo@ rcrfr, Tlt'li bu i'llln"nB
ger!*LgebflD!3l tgla ftldiork igia VGs.Vr>o
gortE ! VDs ve Vor'oh de#$h €latg bo}|unta
6glffi gece&&lir. C€rFlle bo 0 nedenitl€
hEdolik dlsudtlD ve ilr€rEodtlrayotr dirrody@
ol!$rr. Siyletl02) tuI!, o!'lotat6 02yeinda
ib['l odfljp t6iF atrlEBa
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$ekil-3. Yol(lrk dogruluktu laFa devrE3i

Slkil-3'dBki lvD2-LD:], lylr-&!'129, M32-M33 v!
l{38.1d39 treziscorlm vo hlnlt s ilg0l oko lkl, Il?-
IL4 vo &4 aktu t8yrtldrndro o!5@ rlsvto g€kil-
I'deki R dirncini tuulc ctdt!€dn Bu deuEota
Crlllilasl BOllh{'dE elslla.alor. I)lE€r yEndlu
M2l, M30, M3l, M40 Ffidstorlrfl hen todp@
dere g6'r€vini golmd!'e hldde M25, M27, I!l35 €
ll3? tdzieiorlanor VDx ve VDy ger iEferhin
d€gbnr sJ!]rg bot@cs VGr:VI>0 ola.€t seHld!
kutuDlhalr.dF.

Sekil4. I'kD deue3i

5. Alfffi' ZAYITL\TICI DEI'RELERI
iek -3'drki gnpEa dev!€shdeki @nzisrnlar igin (3)
€iiBlzlighnr g€9drlt obbihFi igin A.ldtf X ve V
aytodcl devr€leri lullall|h'rdrdr. Bu zt},rlldold
Vxr-V:a=K( vx - Vr ), VY1"VrFr{ Vy - Vy ) ok al

rkilde V , V:a, Vyr, ve VYr SeriliDl€riri
oll$rEaka&r. Her bt sldf:zydlalo devreei SekI-
s'tlli gibidir, X oldf zaydrdrcF! gc,r€vjd MI...ME

Edddolrdq Y allifzydrdcr g6rsvlnt bo M9-'tr'lt6
trezi$.rlfir yaadrsldadr. Er lH ztytrdcl
dovrosiddeki g@dno fm bl€vhtt syE oldlafioi!
boyrsbi dydidi. Ssdecd Y zytt4lol dsvtEshtd
grhtma kse dlrcr tazidtl,Im alltmldtnn zaydffcl
ds@ii yiftte@dd eogelld.L &id M17..J20
arod$oltdr eo ngli alafi Ltyaselarodsn ohAan
tsmpo! &irr koydo!$l!,..

$ehls, X r" Y gtoqerl i9h aktrf atdlea devr8l

Ml, 1v12, lvft yE M4 talzirtlrlst t'i las k!$!klu
dsn4l ohsrEatedr. M3 ve M4'l€rir wL
olld€n, Ml ve lrz'l€tfokitrg 80rs yAerb.s btjdt
segilsEk Ml ve Ml ErorCs(otletoro dotd3 t6lg!3i
slniltlda ClEors @gffirkaar. Bu &rumda
dcr]ldh ge'4 il6&cnli@l Ml vs M2 tdrdslsr
belrleme&le, uzln hJ,I[H! devnoin 9I@ di*ar'l lso
M3 ve M4 sayEsinde tkrft tlaln byrukh devlE .
g$r€ d!b! t'8:dk ol@ktadlr. lw, v€ M8 Eardliort6l
b€ dnent bolgelhdi Fl$ntlta ohtp I'n
uldlea Ee.fude.ld lotli[i€r stHstd gi&.Bek i9h



tnltn F Liedn & ec f2 sEasrylg Ml-lvD yo }l1t-
M6 tda6 clft!€riotu lb{e.nnkLil Ir ve Ir lse Ml
ve !'O E!!'cdodrrEo sdlk dkmlan oldqgEq 80r€
Itr l)-h IIA 12121 -. -- -.
;+ ,1 ;1 ^" ,1= l -vr -vxEvn o6)
P '  r P '  \ t '  r P '  )

telrbllh. Dlger yrldr3 LlJ, M6 lrdlrCdorlllryt! ro
frfi-M8 116 ol$rdltl nd dnldti tadtuyls t!6

9, -l/4 -l 4*.1? l*na(r,-L)=vle.vn (r7)
p 1  t p a  l p t  l P l  J

Jihhldlh. Yd(ddEld (lO Aa.r*r"r .,@i ro (lQ

dlokkdd .,@ fdFp ft*mr atdi.t'n 8o@! Rdy
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bn!{eoledld bal@nz ur,Inrtna fonLeiyofl@ oldo
€dart BlBl sagls)@ Rddirtfi.l
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bllum. Btoza @& apt yolde gidil€c€k Y aldf
,ayded lglddt

v,-v,.ifbe)'a' (20)

(21)

loDlhecrlld gldrdLbflh. $oylel't tt ve p, 3tr88ry1t
Ml vo l'2 t@dsodsfitu! [dtdfklert oltlgeq g62
6ffie al,arat VCIFVTE IV.!,II8

@v"rrtl B
olorl{lz€(3

(n\

oryr-*-

Fzlsb n @) tldidl$ s€riF 6'rl,irgEda
Mlhr€rltge nedeo ol6n Yr'ldn hrw6d6iEdlo ohrya
teriEl€f olryr, Lhr€dlgl bozn llk Vr uiddr
lasyrsfr $&lA6a Y?F$ritirDi

e-zt.llP-ffi1f; (24)
4M

(a,

o8)

butmr', Ozedidr galttbn dohcdo X vb Y
zayAtuajr tth K zydrida kdayal02 8.9flnitl.
Tdod bolgplhd, gdl4rd M7 r€ M8 taEd@lto m
Pr lbr&coltj.ri ltc

olllel bB!oJ3i$. Blim gediaLks€t @t &fo
, <0/12 olnss gasklidlr. Bu Vcrgerilini icin olde
ediled R dir@i

u*"-{z, ,
Ftlg -?) -,14? -r2Lo +e'',

ot!r. E8er ,, ihal editirse R diwl

olaak cld6 cdilir,
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6. DhENC DEVRESI

Lsv6l-3 par@fd€ltft hrftnrhr$tr. DEvm t 5V ile
b€skirmifredir. X v6 Y giigkridiD Fllpa lfaxE
i3\'d!r. Zry|0rrnrdo telloi,ld M dlftoct 4900S
ve Stil-3'd€ti CM!, CItt2, ClvB v6 C1tt4 lt kod
dh 6ytra&re$ N yaossma k@Wt b€ 0.08'dtu'
Dfilng dsn€stylo 6ld6 edltd R dndcioin delFri
y€klr9lk 56KO'dr. Seldl-7'dt bu rtlr€dc.b he e$bi
gortlndredir. l:V'luk gal$a siaLgidn o/O.l gibi
trb ohldrfn8dr ki hr lhrsrlik halas ve 9al4n3
lrahg d€ms ith yeterlldb. tek[€'& 0'n! €tHBl
szald&g dlEld l9h Vy'ft 9.9!ll d4lrleri ititr 91r'
strm drgltinl godfdokG, Sekil-g'ds is€ h
dcrus ililli$ li!€siE h#dr gsrdrdrjldrdto. VF3V
t9b lhrstts h@sr t/o03 v6 l(nCIz'tL 3V gdndi
bn tu barld U! trboniy@ 7d).15'db. te&il-Io'dg
b€ N{ dlDml I dlzefhlst olErd|gt dffim iti!
9th9 oEttri edzlknelis, 9€hl-l l'd! is€ tit d!i@ stl
Ine6l& nrb3r gorllneliedh O0r dlg0 gibi vy=
3V igin hlra %ll oldrlid rc l(bKtst'ltl 3V genlilli
bn sidfi3 lt6d t9h dtodoElyo! 7A olfi*edr. Bcoz€r
somtlar Vy ginti tgir ayDl olalrE koE lrinda elde
edlhbe. DEelEe oldu8u ddunda VF3V tdn
nn€tlntE )5, dirrdslyo! Ge %Ols'dr. Dlzeltoe
olnd&B &,IIun Hd h! litrlriito 7"6.6 ve diltDdiyon
7ol oldsldadB. Dor1€ft tel@3 b€dt ige x gHat
igitr I I MI{4 Y girid idn k€ l0 Mlrz'dft,

In e-w

Seldl{. RDt!e!9 dflt6i

Diltot dfflrB3! teul-6'da gldlBetftdn Mt
E@i*6s dil.dt bolg.sildo trnFdnr obA lt2
Mrcdu ilu tr6, u!@ k!Ea!g! yltdt uyla
l@t"ffi*Odq. Ml tlnrsor@m !@lamr
grrrlhri r !n !!eil.t.L nobiliE aualmss| €&isl
yad@ryls dttnt bol8€hddd Ml laiz8toru D

.Vd +VE I 2Il + lve
l+elv@ -tyt



S€kil-7. R dir€lridn lh€erlft hdst

$€bll. N-N6 lgitr lo-Vx Egileri

Fkil.g, N=N.i. i9h lhr€rl& bstair

& soNUQ
C6pea devrEl6rinin liEerligini boran bry|lca
etd€ikd€a bkt olla kss ksnal elkbiai szaltan bb
tddrm t 'ljlln $ bu yotr1eD bh CarpEa dcvrEsitri
tuygd@Ek yed bh dq0k dldotsiyonl'r farpni
dsvresl elde edfmi$ir. D€rft 1 5V ilo FlrFslla olu!
X ve Y gtritl€ofuin Cal$Ea aralrEr t3\r'dr. X girlti
tgiD lineerlft b@$ 700.3, Y gtrigl.lgiD tse o/O.s'dli.
3dB bald gelblits i93 X giriti igin I llrtr{z, Y gintl
igin iss loMHz dn Bu arada )ldl bir dlEog dc!1!3i
sEd@4 ve hsa tmll dkld oluolu ytlBde
h,ldir,rak J,{(3ek theerlihP bir direlt €L&
€dllDijd!,

Sekil-l I . N{ bin lh€.dik hsldsl
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