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Abtuvc* Ii dns Wet tou, llotsy and aia losdlls
lrldLctut e tln'{laJot ttpologlzs a'nplorhts a sbsb DO-
OIA an pntart"n- Fo, ttu topologlzs proposd dtg
yq"@ry !,. ard nte se 2s raststo't a Rq are
l"d?eerns,nr o4jaeabL. ne apolosk^, ar?Iot a sittgb
cogacitor ard an @nonL ,n tha nartbar of czeacaoft.
TE reslstors tn &t ,tpoloSkt coi easl! be tndaanzd
arro wAt DO-OIA& I'r rhir cate ttg toploglct
pnpoted chorse to DOOTA.C b&dot shlflldots
whtch ls hap,rat lon nE hrbgrdon poitx of vtew
Shrluldion nsllt ara hchdar' b verllt dr.oty

l.GhiS
Bir uru toFlklrlrlllg eft|nrrnql''|Ir sldif der&fdt
b€lzednl sorge9 ve osil&lr tslsmDde psasilil
eddlldesbrlr drdgeleod€dnb hde rEe& ged, bn
Eygutma aldlDda & l'n,lm't-r'dr n-81. l,ircdorde
altif eldftd ob3€& Itli0!3ol hrwetLde.lc| aklo
1a$ysr mA B:bl ebmdrr lillfll@L
g69ekle96ilmi9 olan flk sald! Esnta ol.e rgtra
tEsdalmdtdir. Alrit b€lz.tido cld6 .dtl€a
endlltanllrr b.dzdi6i ],rp e clldlrlll tbiEF g6rE (L
3cd rR, L PataLl jR), Lnllh'ld aklif 1,6 pasif
eleosdlano s8yalDa g610, brozetilll 'q & ol€drnr!
bir $rnln t!,praklhfft ollD otid@@ gole
sE fi'nd.rnhllidd. Br&rir Ot€sildq devrstat tayrplt
v€ya k8ylF bh adnhdaltr b.lzEiinhi ,tFealrflIla
gorEdonfiF ilfi'kmturhdlh.
&l€ltlsol hrwd€adhicil€de oh{brulrn khsi! gedlh
Eodlu aldif d€vt6l€rl,c k4/dai|rBnd!, alm Bodlu
rnwr9 laianmhrr, drha y0t6{& fieh3lada

ncdeaiylo dtlatc
ya)@la'8ftt rdl4iln'LhdFlF CIf.t don !a$'rc!
DOgIi. DOAU, FTFN gih aliif elcnrdsr
hnlnn"sk olo$lllrle ,knr aodlu analog de$€ler,
lid€aliu€ttoto v3 bed getr&llkl€ritri! gerilh Eodlu

dlrtelcf8 g&E rbla ytlcsk olEse, ds!, btld! diD&iik
!i8hF gletrtdatiri lrdras|b ftunevro b&:ruida
0!@I h! rol oyrsorbadlll,l F-131.
u€ftdbd8 hih3 ve €dd0kan3 rFn .riEi qgtffirt
&'Ie gertekbgdr nit bulu!'l @k sryrda deue
yaPl$la r8slem33&a ralErd, hr dtr b.lz.iiEfu Do.
OIA 0o olugrofigu F! a 3syr& )arys
r€Sl&Ea&a&r f ldlSl.
B! !'lTh.r', DOOrA U6 cndnt hn hroz€riEidir
saglayala& ohal'&r hEcl6!Di!, tsj'll,lr w fEypsa
adnkt{a benzrtidf igiu y€d dErE ysFd& onrdfob {.
d6qel6dn pqbrDesr SPICE b€azdgl ptwlEnr ile
g6$ailmitd. Offril€o rlsuE toFloj[€rirds esdeg€r La
qdnrtrnar vs e$rga R.4 ksylp dnr.i bnbirfoden
b6!!tuIz olal!& BFrlarabildlaedtr

Z DO.OTA

9eldl l. DO-OTA d6vr€ s.mloltr

DO4TA (d{al-or!pd oE@tio[al lErscorducranc.
6Epm6i) dsrro s€nbotl F€kX I'&gon ncliedh. fd!61
du rd!, Do'dIA grfildto yoldfd bh slod l.syDsrt
dU dlbn'nhbtltr ldEal DGOTA ltii 6ln bag!!h!l
II = gn(' -v-) , I; = La(v- -v+) 0)
Fuiodldi!. &r'da I;,Io- .lmn- gtldt aLnl&rnr.
V+ ve l. dloyitftkl€ri de frz dladtrnrtlr ir faz



d!trdltln gtoiderdr&f grtflidlert g0i.tE6ldedir'

3. ONMfiJI.I EIDTffANS BENETIMI
IIOFOI,OJILERI

Bu Fl4msds IfC sltt R-1. bf ps€tel R-L Ye- bh d6

l"y,i*j L f-raU d6vrE3t offt dl$fr Otrtriltn

&lrektr, btldsaysr yEdmrylt sisd'dil. d€vre
ii'Grriorgr 
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Woc.niite 6lds €dxnitl€rdn 1161'

ii^i" * u itd r-L aew.6i 96kn-24 v6 b'da
s6r0lEda.dh Pnalsl R-L devr€d $6Hl'2c'de' ktytpstz

L asftsi d! Sef '2d'dB v€db$dr' Esdeger edG*cfls
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4. SPICE BENATh/t' SONUqLARI

+VDD

ftod0l.frBlnn ve hz-frlb!!

462avd!g!rhdt bn dots! gerilim d.dg8Lligt otula
gtlng @ cdnnek dh, DGOTA'iE uygun g€kilt6
ta3trl@8sryla b! dfrg.st-lldn y€ild k8d8r lot&
!filabileceEt srylcuebtlh.

tm
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&lll3, CMOS k8kod DOoTA

D4rel€rid $otr, SPICE beDzEtin p.oglml )€dr6ryb
Flt tddmk dldelr:dft'r. Te$ dev.oleri *Ef-3'd6 yaDrsr
vEriletr CMOS l$kod DGOTA yrPle kullsoilFsl
gqtell€gn trigtir. SPICE b€ozecirdcri bu CMOS OTA
igio ohttqule )ol(!ek doguluuu Ealaotlodll
hllsltlrrak yop nl$r t12.131.
Topolojibdfr sagladE 6zollil4$l gorceln& ozerE,
$eldl-26'ddd R"L (hyplr) devrE yspler 6rack olaat
s€snni$n B€ldniFp m $ri R-Ldr!r63l l!-2lrlf
degerirdeti bf 6dtkla!3 vo R"c - 2k drgrrindo bft
diRld$rd olulBddrdlr, Bo dclsdlerl, ekle eEith srrE,
Rr, R2 t€ C elens degdled &=Rz -&q iB C-ltrF
'ellhde s€tilnile. tDoTA lgid getig llefillligi
drgerl€d gd= lmA/V vc 9,2 : 2mAlV ohnk
strlnl'dr.
Devrc llov'luk siEr'trik lGynala3! beslcndi$h.
DelaeJ'! ilirkh ttrod0Ltska$ ve 6z-Ad.rt!e
k tlkerl.gdlleri SPICB benz€dn proSrlinr yeddryla
elde €dilsig vo $€Hl4'd6 vsrilEbtn c€tFL 3.d{ R-L

ids!0t)

$ehl4. B€dzdE devrEsinin \€ g€IfaL R-L drvr8hi!
nodol-fiElaravc&z-frlkanefrfdklrldiklcri
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k raltcrisdt4orl do kEg attroa r€pabilfitk amacryla
gck a'ds vtr Bign g€lila'den tok edil€bilec€gi gibl
mdnhqne tEoze!fudl ald/$si id6 Glds dil€o soaoglrr
gnlek dlvr &ir 6ld6 €dilea solldrrla bclirli tth
ndm bolgFsi iFliliadc uyurfu oha!.adi B1!€thli
bolgldsu u&& sapnrbt vd tj6lg8 d$!da Sozlemn attlt
tukfttklEr, DOOTA'D$ id€al olfiam83nde tl6rl
gplD€Ii€dh.
Aync4 drvcy€ 2001d{z tEl(at3l t€ l00FA 8€oliLli
sitrlsoidal bb alln uygttlaDslak FPlnlll &vl3n41
idcel6ldl$ Blde diler gerilh dalgB g6l1i ldr€l
drir€nb dsbB g€klilo btlilie $ekil-5'd! vcriltii$ir.
Dalga rktl€d k8pktlrtldtgtr&, ftl€al dewtle
belzdrim dwr€shh atnr ddga $tlit olugdlkb.!
b€ozetlo devrBshi! g€dn! dalga seklbln 6yn ftz
ksydlsmr gosts.diEi, @cak ideal d6vrEye gorE .

4rt-6 &G.6 llE.5
zon(r] (ED

t€L{ 5, ld€al ve batedn 8@rsr old! ediftd R-L
dwrclnld ?!0 kgz'lik loottA gedlllll bh ekm i9i,r

Sqr ilo,l'lgi ieKled

5. UYGUI,AMA ORNE€I
oldilrd dcv$ln i9h blr u,€t ma h.gi olall, ikt
ulo toFa:drn ydlfilEq bir @Cr0k!e! lcdzeful v€ bu
edtlda'3 b€lzetimi ysrdtEryla 3h6ait bi. lryaalirn
dlr0len abm nodlu baid getiron s04.9lr$iml 6megi
vE ilmi$n Bu Essnd tqlD t€kil-2c'd! r6 mi! ola!
padlel R-L d.!€sirdlo ',€fiilaDdml$r. BeordEt
yEp firk leeDen R-L dovrst ve bu y4om b€lz.,titnt
S6hk'& g&c€rilnign

-*-- mdi&nllri&
--*- rEdXlod
-3- thftfddt
' r- tuhed



olqtllde }?pda h€r bi. yrfisfd ddrdo L"4 - 'nu'

n-;t25k o#e r€til&lt biEm ith dlftot v€ brFit!
dsiedtrl R!I=Rrs-R: -Ra'sfg' Ru-Rra4st0'
c;4D-03?'F olEak sEgilEiSL DooTA ht! gpsit
ildkEnIgi dcgerbn gE'- gEi - IEA/V olalk alrld$lr.

Bu !€ldifa L = ra^ + l-q! - ang rc R.q- Rq^+
R-"-2Jk d{itErbn eUE edlldelcdir. Ill ut sraeE
rflua blr C k nd@ssa6 bsgirlaak bb Paalel
;-""$ dwdd otusM .Eut \6 c! - 0'6d dEFdk
devrs ltf]ktlz'o ekon €dllmitdt

Parolol redolldr davr€slrh 4larmdrH getind bi! diger
OGOTA vsrd&?ryla a&utt Ftt letEl Sist allrDi{tr'
O&$Euta; dsvrt|lh dlus s€mrs! Sekil-7'da elde
.oillo u-a g.st- ore.9 laraktalsi$ de $eul{'de
sdr0lneld€dh Dcv.€[iD alon filt n3I bu s€tiler
deftrler lcbr 6- 102 kHz ve dsger k tsays da Q - 0 87

"r;rrsa;. 
Ai<on fukesnds K ' 2.5 degerhde bir

kszanc aa['lamrktadr. Fa* ednebileegi gibl' dltto
slnati* U ucu opmlran yatltrLdl{ bb i$ta 0l€'t€cinden
Ideden blletsnlerl s04 qld'Lrq, dfdltreo l$E€d hcenlrs€
astnetrif oimr" i$oaigtod€ de &i 9t14 8cu r8sud'!
siE€ttikol6a!y0te altsmbllrElacdh

6. SONUq
Bu calr3mads tsk bir DO-OTA kuladflk

e"tf.kiu$nituo ddn €od0kis!3 belzedml d€rrEsi
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Seldlj. ToFraldld )€l$]mq, otta ucu toPmIL P€Isllsl R-L abiftd ve bu d€vrcnin DOOTA yap -glyla bcozetitrri

Sehl 7. Sldrdil i$Iet lh€i.ci igir bard ge*tren stlzgF{ devrBi
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dllrfldl$n onsl€o ropolojtl€dekl ter bh dirsof d!
Et btr DGcr[A h,nn,r''k g€cFkbSirit6b n tt3l. Bu
dft|mda d$rolEr 3adec6 ayDr rip atdf €ledsrfdr
ol!$nulduludsn, DILOTA{ adnhqne b€dzetiEi
dtvrELil eldr €diIn Sad.c6 DGOtAlsi r€ tfi
kordF@rnrh dryr! grcFkl6gthilaBioitr dll!ft*iltff
,ttl8dE d!.ol ta$rlE vo btryut kol'yltk saEl4€cagr
bllt* bi. g€rFkh. 0ro yddsa bo€TA'eegll
ilcll(edll4grhh keDbnlr abml ysdlEryb
d*igfrllebih olll8emm stsllnabnb DO4TA{
@dllllans ]€p,fdt ole$rulln $'l ssglsts.r& buirn da
dmd3nE t s6rEcr,er aflmdan y@i okrskllr' getir.csgl
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