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ABSTRACT
Firg order alt-pase cbcr/Jt is ia SelEra! welfor

phare stWS fron 0 to t, wkle kzephg the at vlitule
of the inrya ignal coasbttl over the ftequaey rage
All-pass ndworlq are used ia ac{we nawofi synth,.tit

tor RautArion ditercrt ,ypes of acttve cttxltltt sach a5
oscillatots, and kgh-Q bandpass ilten Wore
nany Rtllzxions of al-Pass neturo*s anploytng
dite@! type.s d acrtve elcntcnrs are presettct h tl,a
Iiletuue- Recasly, a nert active buiuhg blfik,
cwa| diterencing h6ekn at qlwr (CDBA) ls
irnorl!.ed to providB nctt posslbllties in aalfue-Rc
as wet as MoEFEI-C cbcl, st'.rhcsls ann u dnpltf,

' the citcuit Wlene.ntdiotL The basit abn of lnt
Wper b b pretart teveral 4 CDBA-bdsed alpdss
lkzr topologizs. Fi}at ordzr all-pass iltert ernpLqitS
single CDBA are srstenzatlcall! generded ad lve
etampls circuils are EivaL Th. proposed fltelJ ate
etpeinentallt Est?t to venh dE thtoftdcal aaaltsls

r.ch,l$
soD otr dala ve 6z3lMs ge9etr y lar&, akd-

gerib$lem€li iileEsol hrwerlendi.icil€t (cFA), 6.2
geviretr ve 62 gevirB€ye! iklncl hSak damt
ts{rycrllll (ccl+ ve ccIF) [l2] gibi yeni afdfyapt
bloklarf daha &zh din'nik gealigB sohip olnala4
daha ftda baad genisligine sahtp olDslan ve d050k
g0co gerelcinim duyeahn gibi ozeliklerinden dobyr
oldoLga 6zla begeni L"-m'9brdr. BmuD y8lrglrq
Srbs] gerilin aklm ta$ycdan (DVCC), frrksd hrk
ahn aklll tatry,lctsl (DDCC), o90ac[ k4ot ah!
tajrycl3l (cc[D, dort uglu y[z6n nulor (FrF]O gibi
degbik dpts akrB modlu dcvrele! do litqat0rdo ysl
tl'ialdaAlr t3.6). G€Bol oleak, bh tek birinci
nertebedeo srr€egirfi deue, girit iteeti fr'ek!!!
tdlg€si bolljlrc! s€hit ikeo 0 dan a ye ladsr faz
kaydrnlnas|trd.a kulbanrh. Onceki Fll'ealarda
shln tasrycr e)em-sdr birinci mefleHen dh-ge9iretr
fillelsr kodsu hardollkleritr azahlllssmr ve
kuadrstik ozellik sa€lalnaslBd!tr 6drr[ iki- eledln

lrctrollo olilar6tlerin gpalklemrsiide uygttlaEa
sknr bulnu$rl7l. Yukstda adl g.fa! aldf eleEsllt
kulsltlarEk olqturuld dhgeghe! dq.rsls. de yapl
blold@ olatak lisrdrdo ).eyroltmr$ t&101

Sol zmadrda yE$nla[e Fl4dalrrda, Acar
vo @oz arafodo, rlovro sertrednds yeni lntmh'
sagl@at vo rloto kurulugm bsdde$irBek igi!,
Aha Fa.td! Alsa Ts@podll Krll,v?'Jf''dnict (cDB'
c\nrttrt Dfelenchg Bffired Amplitref,) ad&r alan
y€rt bir aldtrFpr blogu talrnllmrynl I l- 12],

Bu gdltmallm e3as abscr, yedi cDBA-elemaol
bnirci n€rbbe dld-g.$ir€d filtse tdpolojilditri
smdaktn. TeL bir CDBA-eleDdll biriuct ner!8be
Ed€egied filteler slstendk bilgbatar progurr
y6tut tle 6l{6 edldltledir [l3] ve tselsftr
fontliyonld belzer 6kd ft*il ko$ll elenanb
kazaog sFn ve diEe|i ozsukler sags]€n, b€9 tarkll
topoloji $nuldr$r.

Z AKIM F'ARKII\II AIIIN TAMFONLU
KnwETLENDfrICi (CDBA)

CDBA Em dgvr6 sanbolu Sek la da, esdeger
drvresi do Sek lb d! goserilmltttr. Blllatla p vo !
ghb u9lqn, ', ve z 9rh9 uglandr. Akn lbrkr ak!
hspoDlu hwetleadirici (l) d€rlllsni tl6 ketltccfte
edilnigir Il l, l2l.
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(a)

(b)
Sck l a) CDBA nrn devro s€dboll

b)CDBA o egdlge( dwrBd

Birfuci @t bcdro dh-gociiro dcue obrak
hnrnilrbllerek tdnh bu d6rcld0h k&slAgldk
ddr.lffirerl e91&drkr gtttdh.

%(s) - l- s'r__-!-.:-_e X _ (2)

%(s) L+ st

Blt€da K laz,lcr +l veya -l olabilEEld€di. Bffh
hr dovreLltr }raP€3i6( saylsl b€hdddsn &ndik
tngiEe saldptktrf. ld€al ol&k ttffi dcvEler b@z.t
grr n! gegit foilltorhn!3 srhbtirLtr, 6ld hdEls
ffil dev.e J@dsllla salip oLcrklmnd& gclte!
davE 4lst ffil ola!€br. Ahtr belsr g0z6!0!e
abnrrk &Mdigind!, 6llif €l€rnadtr id.6l.olfiaj"r
g€rniE gedt ftoksio@u ole alErk get€kL. Flxkt
ola id6ol-oldlfd gggit k&"lasidigi ylr sorrl@a3r
Edeniyle baada w.tlnry€cekdr.

Yubftla nhmltu b€gdlsrE g&6 v6 Setc I dlki
Edoger dEvrEys g6rq z 'lcrh'lar sk& d@, D € D
utldlrd@ E&@ akrEbrr! 6dolr rt*us, U yUaeo
de z u@a skrn thfl dfthldlr, p ve ruglrr,
s8dsryl€" tu dnndtrh w Cz dtudtrEsyEo giri,
uglrndr.. BlIlIr! drynd4, s ucu, z lci&da olqe
8€i0id i'r*.kt , t(r yozd@ bea gerniE grtrg uro
d@r.b,ri'. Burada vE8drmak 8n*i. ki
lb.rtr.idtro l, vo L ahDlafr aba gidt !tl8r igled
loFaktdr, Yho vo4etlDrk g€r€t t kL *L2! da
gcscrldgt gsl CDEA d@l ntsi olraak
&olrylrkb buhDabiho CFA td ADt44 tnD dovroleri
LnllmilsL v€ta tdL 2b de g6rtlldigl gibi CMOS
dit okrt [! trsHl dilsbft

3. YEM DEVRE TOPOLOJN,ERI
nkdlEd t€ol CDBAatemeb bbhcl

deftebdrd t0ll-gpgkEd fltekr SoL 3 te
gofrilniSh, S!4lso toFlojilgio bsallm
dldkrftlst d€ ]to€ $r& 3 to vr'. Ditd.

(a) O)
Fig, z E) CDBA E n CFOA lala grlgekbo]resi tl U b) CDBA trm cMos dlzeddi fla g6Ftl@estF21

4. DEI{E"YSEL SONUCIIIR
UrEa&'r bltld tu g;&en dtrcl€r $ek-2a da

g&oldlgo gel (DBA okd@rDr Aulog D€vices
dmrrsu.a imal adlleo OA dpi AD844 t0drlsvr€si
Ital tlo gBrFttdttEk dlaryo tdtd n'n'rn'9lrr,lr.
Doglu gBrilh h.3lft drFdinln g€rilimi Ve:l2V
vo V6-l2V olarak gllfr$lr. Sutrd9n dslrgl€fin
bafdrErdr (e€rtuE@3) g6@E* llzerc ornek olarat
2dc,t to,?olojio tlittin Fosif ek@ro drgdlrfi Cr:lorF,
Rr-*& Rr=OjrCL Re=Zdl ol,d.dl 'lmdighdt tO'
lik &z k8yEa9rirD Erydana geldiF hfip Ael(,nsl
fr"3l.8kIz olalt eld! €dlli'l&th. 2sct tdDoloji igia
Blds d €o 62 e. g.nlik laraldrridildsri!8 ili{tir
s@elar Se& 4 te gdd€rrldtl€rdh. Sds 4 o bahlaak
vEgubos& gdddr kl devEoin K Brdb l(szalct
yok ve idt€l.ot@da e&il€rindlo dolsyr ffttd-
Lrz8rCtaD ttaz bltyfkftr. Ylbee frEkanslrrda id.al
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drrle Ie ksrFll$tldtFdt dele/sol dfirye igkii

&z lo g€olik fltllleeidtkrhdtti ssPBala'
f l@tl4 ADE44 tlddsvr€sinin tel(so3 bddlln
sort olEs$odid ksitskls@aldadr.

' - '"c' -(c' - c'\

7= "# 
"-;if#'

c,

l -  rcG' -G '
v. _ Gt GrGz
vt 2c3 *"c[

=2c, =c, tz

K=l Gr =ca G2G3 =2G1(Gt + G3)

T(=1 Q=ZGt 4ct(Gz + Gt)= GzGt

K=-r c'(q - ct)=2o{q +c2+ Gt)

R2

R3

@iopolojitgi v6 tasatnrla ifigkin deakfcderi

Ssk 3 teki diger devr3 topoloj sriDh
ifblrerisikldhds do evtrr fielon3 bolgesiodo ld4nk
Cre otsa sapnals olddf,ad,r. Smutln devre
roFlojtleriDln uy8glsnstna 6mek olsmk $sk 3 tB
vErtlqi t0d-gairen filr€ledeD ild t3trrsl atdEda
t'"gt-"rl tirfm-Uzo*h genibeslemo govrhi
otu.stnr"k bk osilatlr devr€d lEulEp F Stt"bith.
S€k 5 to t[ylo bb dwr6 86tt dektsdtt. Oslllyo8
atBal ft€kdsl (3) bsgEnll ll€ heraplanalilir.

( t ) .=--  (3)
1 1 . r . 2

BEada trrclR3 € 142 Gy'/R, d!. (3) bagntst
hllsn aak hessplean osibsyod ABksnsl
4d-132.9?8kHz drr. Bu degetr dstr€'ys€l olnak 6lt0lctr
f!$- l34J I OkHzdsgeri il€ ksqtlttllnltugnd8 bE Irt
Eonk dBgero ol,Ct*ta yllo oldugu gdrilllr-
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r.frE+2 l.G+3 ltr+4 ttIE+5 l.m+6
rr*rE tlil

$ek 4, 9ekil3 tell 2uci topoloji)'6 irlgkli genlik

9€k 6 do lss Vo ils Vo lgldttrdatd gidlinlerin
dtdeyrol ob..k otde €dll@ 'l"lg' 9€killeli

Oslldor doulshdo knlldilm
der'rolffdotr pozfttf kaz8gh oL@Ero t@sftt
fonltsVotru gozhfttr ilnfitEda bu!!tr &z ceiablnln

qrla) = -2a.rag((frr(Ra I R)')

aegdifkazegL ol'"-- fu6 62 coealnm

9l((t') = 180 - 24rct8(04&)

teklhd€ h€saplrldrF g6z6trlhe al&dtgllds $ek 6
ds&i hsr iki g ots iligkh ddga g€Lildri aral|trdatd 6.2
ftrknrD 9d oldugu gfillttr.

4<&

96k 5 Bn sygulsns 6rn€i olsra.L iki tlhgcaileo flter kultnrl,Ek ktrrulatr hrva.lrqdk shflsoidd osilalot

-$lD -gl
d

"T
-10fi) d

gekil 6. SeHl 5 t6H 03 dlr dsvrerhh Vo ve v"
grkqtsnqs ililtii d"lg. laklllerl (5v/dhA$/dlv)

s. soNUQ
Tek bir CDBA t & bn kapasitd! v6 0t ila dort

direng kuland8rsk birbiriuden frrkt beg t6!e bitinci
neriebedln dllr-ge$irctr fltB topolojileri sudrlnm.r.
T€klif edilcn bu &v!€Ief devre scdt zire esDeklik
saglaf |ki tuklr gegis fokstyouna sahip mgegiren
fl!€ tipindeo tltt€tilniglerdir. Idesl oloftk devleledr

hlp3i bc$rdr gAit folkiyolurs ilhip olnalr8rtra
iagBeD" idlal olnsEa osvlpldt, Hfdh fopolojilerin
ftrklr fizitsol devrlcr oldalannd@ dolayf
Srlldrls. Aliif sl€erndan gek't haelsq CDBA
lrn z uqu[dald so u dgg€rdsh diredcio w p ve n
u'l8ridaki diFtrglo.h $trr olmay4lDltr etkbi
gozdatho 'lnd'lrdq, elde edileoel ol3r ideal-
ol,natln tllsf€r foDbiyodrn geml olarsk fuklr
oh.akr. gok $yda gunulrn toFlojil€r igiiden
yaptscak bh ta3srd! u!'gun dsvae s€9fo1 ieter
sagaflaakradrr. Bu devtole', l6zad9 sobi4r ve K trln
blgmslz aysrlosblirligl ve tabloda v€riletr digEr
bty0tl0kl6 8lbl, E/ irhl t€gidt pa@sEeleri
gozorlho 8l&!iak kolryhkla kargtta$rnlabilir.
B€lhtmeltg ve vugtrlsfiaha yarai iadlli Sroulln
dearF topolojtl€ri si$anstik 9il4oa sayaindc dl&
€dilEtllsdir ve eldo dilece,l y€Di topolojtleria
sllaulau topolojilerle $dnh olr!3yaca$ *[idn
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