[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

20 65 S o (2 Lo S (5l S oul J5 ddl> )b
YU il 8 o 8

Foef s Y .. Y \ .
S8 el row! ylos | el Jloo IS ) o> N Jozxo
Al = il =055l olSiils = coiges (233 oSl — Labiwl -
m.gholami@umz.ac.ir
Ol =l = ol s oBiils = cwaige g (8 caSiils — (6 5SS (ggzeidls -¥
h_rahimpour@ut.ac.ir
Sl = el = 5055 Le oKl - wdiges 5 28 0aSizsls - Lkiwl Y
j.ghasemi@umz.ac.ir
Sl = il = 5055ke ol8E3lS - wiigen 5 28 oSzl - Lol -F
i.esmaili.p@umz.ac.ir

oy JiB by wil> coliw slp (L3lS (s5lw e p sl 5 eolistnl b wue B, S lio (p] 53 louSs
YU 3 g o Ji5 Y Caspw 1 olg (o0 HLSLe ol A g o (g Ao I Conl o ) 52U
030 Ky 31 Akl il 9 5l eny US55 316 5L lCAT Gl sl (sl 4 UL ¢l 55 2,5 0,L51 e 3,Slas
s 0oLl .. g (63w LT (3055 UF ()8 55 U9 (gl 0ujIo y Ky 31 Sl Gl ouiiiw 8 4O ] s o5l
HES b (S amas 50 0,5 coliiw! sl ool Ja8 alls colu (gl 00i)lo g cmod 31 le8 (o0 ol pbo 0gd
3590 islo 39 o yioS AU o JiS sbb Al Jalutio oyl &) Conmad (0l S U okl JiB il
955 5 38,5 (gt Bl Sy gy ol o (g3luids Sigisly 3 Iiliel 53 lia 1381 o5 bansgi i
Al ol 48,5 1,8 oolaiwl 8yg0 ool Ayl HLSLw jo i BELFAY 5099 wilS S gl RS Y/F L g
Sl 03,5 anli |y wu jlS b (ul pub J48 YL Sy 9 8 ,Soe Como ol plxil gla (g5l

YU il 53 YU s g Syl oy Ja3 o (301, v ol b ouis Ja3 il 1 goudS WlodS

VWRE/VIVA tallie Sl G ,U

VWA NN o by pio b 99 dy G4

VWA e b iy gyl

N doze iS5 1 ghumo (Goukiams gd pli

g 3 a1 (500l — o yaise oSl — oy il — pekl— ] 1 ganes (Gonnt 98 5L

SITAD (b — el 0 xlads — 0 s Sl — (3]l Siig iUl g (5 2 (koo g it

@9102 JAUIA-7ON -ET°|OA - S123U1BUT SOIUOJIO8|T PUR [D11103]T JO UONLIJ0SSY UBIUE| O [euInop


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

o analy ol ons Jab ail> o bl ol gy e
230 Sllshos 3l ey (S8 56 Lo ST (gl ol o s
S8 slasloyal Al asbe o osliil sl lme g
9 S Ol Gt )3 Mtz 2 s (285 &5 Jolate 5 2
b Logas cnilin Lo |, 256 ol Jid cloail> oljlae cds
ol sl Ve 2] wjls LLIS 5,885 1/ sga> oleendls )3
ledS,8 b asiin 0B culyd conl sul il A o (g0
L ooplpls D] acst asls REYERC VIV ST L VU g SR PRES
Sygo 5o S il SaT )5 LuilS 8y Cudgazme 4 dz g
5 Sy Sl el Ji gleadl> i ple ang Sk
60 8 as il 3 4y Sguze p U ouls 88 sladal> oIS LS8

FYVIRVAPE N [ R LR W (o
oo ools L V- K8 4o o3l snd Jid slaail> Jolae il
b L ) w e Jslaie 5ol sns a8 ails Sy (slyz! e
g il 1Ll o lS 5308 o AT 3l b oips S
Al S (59955 B8 ylae adg L) b ad eaiiS oSS
GBS Il S e S 5 Sy 4 IS Sl s Sl ons i
$3959 Oled &S5y b owigd J S 12U b (29,5 5 (6099 51
oo b6 5l el o wiibe 53U oas Job dil> 55
Gl S ol 4 azg b GuilS 8 — 51 5l SIKaT aigd oo dwslie
@ a2 b 5l ey i Bie b ey 4] (orlis ol
5L b 5,Ls el o3l Sy a8 | ails 2Ls il s sla JUS s
et 536 yeeis Gl oY U5 5y ol 4 azg L L aS o
©39)9 45 35800 )T (Gloj b g (nl o9l wal S (639,9 JUKm
piy OS99y uS; c)dd‘ @ La.dd )-.‘>L o8 JAS asl> ‘5‘>5):> 9
5 oelpls acal ansls B Sl wo 4 Cawd (Trep) 59958
25 S sl N sl eas Ja il S, (sl Ji6 Ll

$9939 SN

doddo —)

CMOS 359055 (198l ) 5 meizr Sépiy @ a2y L
loail> 5 36 ond b sladils coul @il 258 Ssg S)
Sl pdl @he g ol GkSsh plee 4 B ean Jad
s3ls 5 oMbl Sbjk sloylae dbonzin b g bows S o Tl
oo sleds o [F] loabssl> g [¥gY] s 3 Glaosss o ps V]
5SS 50 Gebog 5 sos Jab slaadl>) sl go cpl 5l
33,8 oo ooliwl wdlS 3 sloodisS o laie A e oS
oo ey (538 Yo 5 (5,5l (1933l 5, S pin @ 4255 L o]
4 odmsy GLSWS )0 iz g glrgel olml 5 g SIS o> Jlai]
Ot 0 A cege ol 5l SO I 008 e i ol
Mbso g o Ml )jL‘> ‘_,’.waL()S LgLﬁoda.oS u).«o le)lf
2 Wi jop el 5B g b e e o ol L7
aalss jebne slawily b U513 ISis alax 5 ST pbes (slpaunns
7295 5 5z Ol 5l 3l et Ja ladil> o5 bl 5l as
byls o wile 5B oad Jad sleadls 4y Connd (6 o, Sles 51
s Ji sladils 4y cons olb Cuslsl )5 ailsice Gl
oads Jib glaail> %o sblse 5l onl poopdle [V w5 13 50
5 Erae Ol (sl 4o ) i gyl 4 plgi o S
3 oos Jib slaail> 4 Cons bl a8 lages bl glate o

Oged a)L.i;I
L cds (LS 0 cepm oyte lpetns j0 il o,lil a5 4sSlen
Coglyl o wilize Gleatann 631 SlendlS B (535, Vb 4 4z g
b eas b slaails b s Ly cpl o o)l L3 b
@ b slidle 5l a5r G Gl ot U ce e S

=95 S

et . &
€ ===
(===~

l(----

o=
P B
€memmcccccccnaas

$3959 B o)lae
b o a8 il eluslyy Jglie sanslS y3 00 oy Ky ylis Lo 1()) JSE

\id

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.4- Winter 2016

Y0 (ybtnnj— 2,0 & loud — 3 jonw Jlw — (ool Sig 7S 9 82 (wsige ¢w@


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

9T0Z JAUIAN-7"ON -ET°|OA - S133U1BUT SOIUOJI0B|T PUE [e211103]T JO UONLIJ0SSY URIURI| JO [euInop

Sobs 5l gl acgemma 3 (60g,9 JuKw ol &S @i o0 B3 Aslol jo
o e (295 4 g 00,5 e TO JS 130 e b 30 sla
Ol p) Soge @ Olg oo |y (295 JESe Syge (nl 5o 050
ols
Vo(t) =lcosw(t—T,) + Qsinw(t — T,) *)
b oplp (To) 3G (pl aGile; «(B) alaly b 358 abasly anolia L
(#) abaly oSl ity (63959 JUSw oslis 0,90 5 (o o)las
23,5 (o0 lhen (635)5 b (29,5 9 990 (oo pln S5 (8) alaly L
o o LS s jo 53U Joko olass eolpiany Lele po
B 2l 63l plaS 8 a5 008 (oo atd)S Jlai 3 N Lyl (S
OO SS9 ovpeeS 9 e Jold Shle (03,5 eolu Ll
Lsle ;o N 36 S Jlade 4 axg Log (F) adal, jo Lyl
25 Sope @ oad Ll LSl 3 (23 zae SO olein
295 (o0 Joos
V(1) = [(Icos Nwp — Q sin Nwp) cos wt )
+ (IsinNwp

+ Q cos Nwp) sin wt]
Ot o 5B Bl Glie b ogd anlie (60555 JuSem b (sl 435S
o I alys ol golprinn JLole jo jshaie (pay 0l asive g0
03551 Cawd 4 dalate HgiVoes G lawgi |, (9,5 40 oo 0g5 Q
oS (o0 dmmlie (63959 )0 wlie oy bl culpd ol G
Sl (S ogle bl onuld 5o (eVaws) Sl ol sl eolaiul
Sile (oo wolB 1) (29,5 5 5999 SLILSem 5B G annlie G
285 (oo plonl (655255 Yo (W58 50 1) anlie aSl 6,500
sla (il 8 50 51 a5 adl> G (s B ogd (oo crge ol (pl a8
WS oo Jes Gl Sl slo I8 0 a5 sl easjloy SO L YL
el
3o (g5 sleasl Cews 4 Qo g 1o culpe (V) dbal, 4z b
25 Doye 4 edliin LSl o asliie je¥sges Sl

I,(t) = (Icos Nwp — Q sin Nwp) M)
Qo(t) = (Isin Nwu + Q cos Nwp) )

odal Cews 4 Qq 9 loulyo Jolis jley(t) geq(t) slas JuKew

] oo S 4 6399 ;9 Q g | culps A Cis (25
e; () =L () —1 0+

e2() =Q, (1 —-Q an
5 bt (55, Lo s Sl ) b el ¥l
o s e & ik e sba s ) S ) oo
5l atete ool 1 soloiiiy HE3Lo j0 o5 ol slaigds

7 . . R L . . .
W% Obmo) =3l 0jlos o . Jluo = ol Saig 1SN g 3 2 (owidigeo 42yl

TrReR

o sl T 15 ol e 5l 30

Sl 5 Sl o o sl 5T (b slmsgions & i
mool S8 YL GlewdlS )8 j0 p 5l onls Jad ail> SO by Sb
5o Wlgy a5 gl oons a8 dil> b izes lad (S
ool jui ol axils 5L o Ja8 sl 1) oS yley YU (slawsls )8
4 e o alys @l alie ol jo as JJlae el S 4
P8 as 005 o b oals Jad dil> ol o g lisle Sl
Jolate 13U ouls Ja8 ddl> 4 cod 6 5YL slslS 8 0 col
Sl cads o abl p ol J88 e glls g 005 S
2 olsn Wl SV G M » ale Sy wsdliin
85 sledil> )0 09250 slSsh plu 5 56 Loy lSaT lezyogame
Jas ail> G alie cpl o Liwly aen jo aled ade 536 oa
U" B Ji’d PLgRW .\.‘b‘? C].lac JL.::’D& MalS 9 o> )a.>la 03
Gl Dgd sad oolaiul adl> 2L g b ey (S 3 58 Jiey]
dil> 8 cwz letinte sl 51 Slaal ol & o)
Al aslgz> oolatwl oz e yoses JBlas g jlae SGald

sl ST (s 40 el sads 20 Glojles 5 & ygo 4y allie oyl
ad a8 18 oolanul 050 (ile a5 solpiy
@Bl 55 pam 5 53 (e D SleS 030 iy
ol Ui 00,5 e Ll golpiiiy LSl JLS) Bioal Cq
Sy et dlie ol g mez 5 65 A

‘Sél.e‘.w WIROT & G ouds Jasd Gl.b adl> Lelw -Y
Oole b oslanal 5)50 JlSle 6l 1) (69,0 JuSew o oI5 (0
9905 Ol 25

Vi(t) = p(t) cos(wt + Lp(t)) o)

ezed Sl e (635,5 JUSKew 3B @D 5 i DY) T o oS
el ol 5 33l Sjge ]y JuSKw cnl Olg o

Si(1) = 1(t) +jQ(t) = p()el*® )

FB ) 5 () Shle b cws s 4 o0 5 p(D) &jle (V) alal, yo

p(®) =12 + Q(1)? )
0} %)

@(t) = tan 10

D90 Gl ) Sjze a4 Gl |y (599,9 JUSem (nl b

Vi (t) = I(t) cos wt + Q(t) sin wt )

Ghls b o Ui oo ails o 5395 Jim aSL] 4 az g5 b
Loy ooy <ol Q) 5 I() ass jo auil o b 3B g sy
QM) oI 511D s> @ g R RURVELSupPNIy-SOU  Pyt WALY
o l,a Q gl Ko ohle 4 0,5 solaiwl 358 SYolee ;0 Q 5l
aalge coli o5l oas i sleails sl



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

9], (t
e 2 05 e, D ae Q) 5 W) by, 4 4 L

by py Ssge 4 Qo(D) 510 () sl

a]a“—? = 2No(=1o(DQo (1) +1Qo (D an
+ QoD () — QLo (D)
2,5 sk Ol (50 ) Soge ]y o8 alal,
9],(®
S = 2No (Q®-1,®) SR

+1,OQ0 - Q)

—so ool p Sgo 4 38 akl, (1)) 5 (V1) kg, 4 axg L

D¢l

== —2NeQo e O ~ lMe®) T

B iS5 abaly 1 jlade 4y s J Bus Al gidee Q..\J Cawd o b

9Ju(® _
n

19l (o0 dele 15 S yge a4 (LolS eyl o

0], (v Y\
Hk+1 = Mk — Ak 511 )

i Uyl o 4135 L5 5 ol iy (3gd alad 40 g ke
P9 WS (oo s (LolS o680 (ol Ses S p npS cnl 0l
anlol )3 09, (oo FYL sl Sy WSl 2S5 e 0l a2
o 13 4 &5 el o 00ls 1 s Mo 2STus b il oy ol

1 u®
ab, 5 =R

lie (6N b 00,55 bl eads &Ll sl

:m-.‘.)|° (Y . )
His1 = Hi + a2Nw(Qo (Dey (t) — I (De, (1) YY)

yUeal a8 aal> SGud dil> g sl (YY) a5l
Qi o,030 Sl eoliinl b & jao ol )0 098 oo oolaul (golpainy
Sl Sl e Kb e 5 obolS (sl
abl, i )0 wged Bdo ) il gl g b ey (W8
o8 o 53 655 45 om0l |y Esbn cnl Bsh A5
odds Jad adls lgn U 28,5 oy0s 0uds Gy gl slLSs
09 (sl Sl g Sop JiB Llyd |, S
QLS Y-S 5o il pild 5 )l Gy (uilS 35 Lo ST 45 5L
Jolis golpriy [zl JSG opl 4 azg Lol cad ool
g e oadjle il o ojlo G ool Jue eV 0ges
mBl o G @ s LK by slp 1y Jole o 50U
4 e oXloy jea> AT Sl dx g 4SSl 4 b S
Stz Slpbre gl s 53 1) 098 (ood BLII g5 SN
o oolatal g Sl ST (40,5 S5 (0,5 a8 (gl eaijle p SO
sbe o sl 0 j0e 0 yShee slp OlE (o0 odjlon el asd
oy IS ol 50 Q gl polie yaiores L0ged colaiul golpiing

osds oslitl golgiiny b ond Jib ail> i 1 auyed
sz e Alie ol jls v )3 ooy oSl ol el 3¥ 1A e
G5, b 45wl wiulsBl UK Sy e £(X) 51 05,5 8
S9rge sledig; 5l S b, OF) Wb w8 S50 (g5l ange o
S >

min f(x) X € R" ")

&6 GbolS S 09d oo sile e Blie Sleedy, 4 () &b
J> lr sy 0 (oelel 5 5 esle 5 (S0 sl polae f(X)
oad st VY] 2ol5 Lawgs a5 witl oo obolS 35, OY)
255k abaly SHK) (59,5 morie sl X Jlade (B9, cnl ) e
9558 4o

Xk+1 = Xk — A8k QD)

Bk =) wil oo X lade gl 4 f b BLalS ol o g &S
oS 0l oo sedges UBs, ol 5l eslial oy sl gy (VE(R)
ol ooyl Cassy g 00ss dgmge (VE(x)) (6l abimd Lol S laie
Sy Olien a5 QDL (o (gmpo Uk eized WSLS odizmy
@b il 55, ke (ol 4z e S (oo patie | ol ol Ken
S5 ILU ) e aSST L35 4 098 (oo Ko 395 o
wnte Sl S 1l Gl oo U ot Ji8 o adl> LSl o
W85 0 55 Oyge 4 65l

Ju(®) = ef (D) +e3(D) 0%

a0 (V) abaly o (A) 5 (V) lo alaly 05500 L

Ju(® = I (1) = D? + (Qo () — Q? ()

pls 398 abaly ;0 (1) 5 (A) sl abasl) pols 13 L

Ju(® = (((cosNwp — 1) — Qsin Nwp)? (%)
+ IsinNwp
+ Q(cosNwp — 1)?)

Jode b cool p3¥ 136 Joho S 5L aaly 0,80 cassy sl

Fliio l%'M)BT Cowdy 153l jlade 4 cond 1) Gun &b gie
Wl oo s 4y adal ) P ysite 4 s (VF) abasl ) 25 5

9],.(0)
o

= 2Nw[(—I cos Nwp av
+ Qsin Nowp)(Isin Nwp
+ QcosNwp)
+ 2I(Isin Nwp
+ QcosNwp)
+ (Icos Nwp
— QsinNwp)(Isin Nwp
+ QcosNww)
— Q(IcosNwp
— QsinNww)]

©
—
o
39
—
i}
=
f
<
)
P4
f
[20)
b
S
f
w
4
D
@
=
>
=
Ll
wn
2
c
S
S
=
3]
2
w
k=
<
<
T
o
E
S
L
1T}
N
S)
=
)
=
8
o
o)
(%2}
<
=
8
=
S
—
S)
T
c
£
=]
s)
k=]

VY0 liamoj— 1o 0 ol o3 s Jow =l Saig ySU1 9 (32 (swsiaen o ot (L8



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

9T0Z JAUIAN-7"ON -ET°|OA - S133U1BUT SOIUOJI0B|T PUE [e211103]T JO UONLIJ0SSY URIURI| JO [euInop

Input Signal

\ 4

Output Signal

Quadrature
Demodulator

Quadrature

Demodulator

| DAC
| Q 4 IO Qo
> . «— 3
© Digital <
| >| | Processor Unit :IO
o > < &)
© <

J,.‘LJ b oul J48 sbrails ol o solpddiy Jlozwo jLslu (V) o

10Q, () —QM)(D) =0 (Y0)
5 Ogd (o ):"):’ ILI,(0 s QL Qo(t) «(YO) “Jﬂ%‘) OMd o L
5 Mgd oo ;o €y g€1 polae (V) 5 (Vo) Lals) a4 a>gi b ase s
ploul ouls C)Ja.a slalesl ols! Sluly ey Gl g5l ans o

& g gilwandy Y

S Ibewl )3 g e 180 3 dawgs 1) Slai s 50 Sl 3 cnl o
s inbn ] 8,5kae Con B S o (55 s sk
olag g 5,08 FA- L plp | gilo 4t lp 6999 (52
L 2l (295 R L oS (oo SO L 0 |y 20 oo

Wl 4 3,5 V/F

Fenlpe cpl S aten 639)5 JuSw slite 5 slaen (sladilys
S oeb L wasls eyies o (LS Gldgile (g5 JUSs
ST gzl ]y baddse cnl Gl oo 21y 4 dalaie j95¥ 000
Sl S Gl 1) (89,9 45 aBlS (5,500 Jgile Szl cpl 5l i
olie Gl Gols i L 0)S e gl o ol (5 0lie Q g
@M 5o Shes 0 5 WS o dS (8999 JUSe U 5 Al
el 36

& e (V) aal) b 0Lol,S o o8l lasgs a2 e
Hie1 b pg Glade Baile cdls jo awp 095 Baile Jlade 4 b oS
A5l py el Wb bl ol 0 098 oo gl

Qo(We; (D) — I, (Dex () =0 YY)

iplo 398 dolee o (V) 5 (V2) o alall 5lep g1 (5 A= L

QM (® —1(0)) —L,(OQ,(® —QM) =0 (v¥)

1o 398 Ole 0,5 ool b

=

.
=]
P L ) Ak LT TR

Magnitude of error signals

i . . R L . . .
“v% Obmo) =3l 0jlos o . Jluo = ol Saig 1SN g 3 2 (owidigeo 42yl

Time(s) o
Oloj s> pez(t) ger () las gledliSuw ojlail (V) ISl



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

—Q.M]]
—=-1 (t)

Value of In-phase and Quadrature phase components

Time(s) x10”
ul.n) o> g @9? Jlai..m Sl 9 )La.m ‘sLbe\.ﬂ,.n o}ldi‘ :(F) J&w

bty JEle oS S5 Glg5 e 5,0l VIT (6099 e 3
ol S S FY sg0 a8 Lo

485 o B ey & Gy 230 ok o s ake O IS
23l e 4Bl +IF 2 Jola s adgl Jahe U5 ul & 47 |
dolie g jlien slo adlge g Las polie 4 axg b Jlade pl &
b oS oo et sl g5 @ 0L o683l (295 JUSo
S i | s s

Qb PSS 5o (295 b 6099 sla JSb o jlhes (e
Sl cdls o be g IS ol a5 il azgi Wb el ouls ools
o) oleiiag U oad a5 adl> ol JolS Ji8 Ll h 5w

Ll 00

boaes (oo GLiS 1) 00l s (295 5 (29 JUSew V- USS

obey w1y () 5 er(D) slas SldlSw ol Y-S
a @l sl jo e lade £ US4 azgi b e (oo plis
@ Lol (o jho 28 w609y b (295 g Jlien pé o
Sl ol Jlade (od jho WS (o0 e Hho oo 4 gy

A3 oo 4z |y 639)9 b (29, o9 Sliea €2(1) g €1 (D)
2 e i walite 5 jlies slo adlge Slpss TS0
oliie g5 jlhes sboadlge a5 Sl 5lams oo lid lo) o
1 badlge cpl Judie 1) il o F o ¥ Ll o 4 6358
Ap b oS deo polie Gren 4 0l 55 Buile el o (295
goad yho ji b Jlade (29,5 5 (5395 50 wline slaadlys (ud
O 88 pley S5 al 4 4z gl L ogli oo jlien 5995 b (2,5
@ ez bcwlagl gl Ve b pln Loy V0 8 b lsle ()l

e
i
h
e
Y
.

Delay value of each delay cell
—
5‘"-.&;‘.‘._

* T TL
masEs
ant
— X

oy
=
h
'3

.

g
x I

a2 0.4 0.6 & 1
x I

Time(s) x10”

Ok o> 2 3l Jolw 52 53U lado :(8) U

©
=
o
I3
P
L
=
\
<
o
P
|
2]
!
o
>
\
£
ol
ol
£
=)
c
w
wn
L
=
S
=4
=1
©
<
w
o
<
<
<
3
E
51
<
w
N
S
=
2
kS
S
o}
2
<
=
8
c
S
=
5]
T
c
£
=
o
S

Y0 (ybinnj— 2,18 0, lond o2 san0 Jlw = (ol 2! Saig ySIl g (52 swtiaeo 2 i ({4



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

9T0Z JAUIAN-7"ON -ET°|OA - S133U1BUT SOIUOJI0B|T PUE [e211103]T JO UONLIJ0SSY URIURI| JO [euInop

Output signal

<
c
R=
w
=]
jo
=
-I:.ﬁ 4..65 tl't 5,1‘)5 5:.1 5.‘15
Time(s) 10
=955 9.6%9,9 CLILSomw oo JSb :(F) S
Synthesized output Output signal
1 T T T T T
H |-" x ] = o
09
8]
0.6
(] -
o4
0.3
nzr
0.1
Y 1 5 A T 15 50 B 1 8
1 1 L 1 L
BN .08 X 57 5T 5.72

Time(s)

ouh i (2955 9 (295 SIS oo JSU (V) Kb

S5 ams - F

GrS ) b (Jlmms Sl 2l oald a8 adl> Sy e () 5o
Bl 4 azg booad &l Jlsle el oo &Ll Lol S o 6
ol il il AL 5 g olS 56 S 5T Sl
3ol Jbsle ang 2lhb cge ams Gl lae ce
Jlazus loows 5 —oaiw 3 LSl 1o Wl o a5 ousjle, SO
L ooads &l LSl .cnl oo solatwl w8 1,8 solatwl 5)s0 35
el g Swil ol a8 ey sl (silhand s 4 axgs
ol e i3 o 8 sl YL (slgelS 8 50

&=y
[1] Young-Ho Kwak; Yongtae Kim; Sewook Hwang;
Chulwoo Kim, "A 20 Gb/s Clock and Data Recovery

With a Ping-Pong Delay Line for Unlimited Phase
Shifting in 65 nm CMOS Process," Circuits and Systems

i . N R L . . .
“v% Ol =3l 05lod — o0 s Jlw = ol 2l SCig iUl 9 &2 (gontiteo 42 piki

IS5 e 0 il 8 s oud jiw (295 SISO l 4 4z

2l (o0 (295 W B
oads Ja8 sleadl> gly was g sl slpring (Bow dlas pl yo
oS sgazme SleSok OLlS w8 (6 T 4 b aS 02g 3L
90k gy Wil 22U et JiB ails o oy 5 )5 BB
ey g YU )5 LuilS 3L g lisle g onss 8 Bds 5L IS
asyee Jsle Lol atee cplpln el ool cans 4 YL
Ja8 S olaws g (oS8 sla Ty G slanmlie V- Jgoa o
loails (g5, 425,5 plonl gl )5 o 5 oud 45, JSle o
Sl (owilS 3 08 LSl Caje lenl oals &l sl oass Jad
Oz el Vb sleendlS 2 s ol 3 Shes coll 5 el
33 0929 Lo il Jlisle Wl o p Jgaz cnl 5 45 pplailen
(e s i S 3105) cclin e yon (gl YU (glgandls’ 3

AR


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html

U B sladl (59, 1 aslien 510,15 5 b &1, s dunglin 1(1) Joor

FRESYIF (uils 8 50 a8 ploj (s oo J48 S Slaxi G il S 0 pins &1y
FRILINIRYNA TYE-VO e KaAvoo¥en [yy]
asl by YoF 3,85 YO -Y/ [v¥]
6 5 FY- VAT JSCIRY By Mol
asl gl Y F,ES Y-V Y GOl L le

[12] A. Cauchy, Méthodes générales pour la résolution des I: Regular Papers, IEEE Transactions on , vol.60, no.2,

[ Downloaded from jiaeee.com on 2025-07-13 ]

[ DOR: 20.1001.1.26765810.1395.13.4.2.2 ]

[13]

[14]

[15]

systémes déquations simultanées, C.R. Acad. Sci. Par. 25
(1847), pp. 536-538.

Kyungho Ryu; Dong-Hoon Jung; Seong-Ook Jung,
"Process-Variation-Calibrated Multiphase Delay Locked
Loop With a Loop-Embedded Duty Cycle Corrector," in
Circuits and Systems Il: Express Briefs, |EEE
Transactions on , vol.61, no.1, pp.1-5, Jan. 2014.

A. Alvandpour, R. K. Krishnamurthy, D. Eckerbert, S.
Apperson, B. Bloechel, and S. Borkar, “A 3.5 GHz
32mW150 nm multiphase clock generator for high-
performance microprocessors,” in IEEE Int. Solid-State
Circuits Conf. Dig. Tech. Papers, 2003, pp. 112-113,
489.

H. H. Chang, J. W. Lin, C. Y. Yang, and S. I. Liu, “A
wide-range delay-locked loop with a fixed latency of one
clock cycle,” IEEE J. Solid-state Circuits, vol. 37, no. 8,
pp. 1021-1027, Aug. 2002,

Yy

pp.303,313, Feb. 2013.

Ls oy lp digy colpo sy (oM doxo (awld Jlox
NS et loy bS] Cgm 5 BU san Ja8 adl> o 30
oyleds @i Jlo ol Sig Sl g 5 ot el dloxe

AV el g
g0yl ans s | Lo pedle ‘@M GO0 ¢ g o> ) o>
).._>L» 0l Jﬁ aal> u..JL...:‘ 2 6....»[5)5 IXviiy oo k5>|)Ja“
Ol g Sy G guiigee 725 " VL ey b g Sl

[r]

Vivi

(4]

(5]

[7]

(8]

[10]

[11]

Avay )...nl.\ Al a)l.o..i) AY &_sl>

Won-Joo Yun; Hyun-Woo Lee; Dongsuk Shin; Suki
Kim; , "A 3.57 Gb/s/pin Low Jitter All-Digital DLL With
Dual DCC Circuit for GDDR3 DRAM in 54-nm CMOS
Technology,"” Very Large Scale Integration (VLSI)
Systems, IEEE Transactions on , vol.19, no.9, pp.1718-
1722, Sept. 2011.

Seon-Kyoo Lee; Byungsub Kim; Hong-June Park; Jae-
Yoon Sim, "A QDR-Based 6-GB/s Parallel Transceiver
With Current-Regulated Voltage-Mode Output Driver
and Byte CDR for Memory Interface,” Circuits and
Systems Il: Express Briefs, IEEE Transactions on ,
vol.60, no.2, pp.91,95, Feb. 2013.

Gholami, Mohammad, and Gholamreza Ardeshir.
"Analysis of DLL jitter due to voltage-controlled delay
line." Circuits, Systems, and Signal Processing 32, no. 5
(2013): 2119-2135.

Chi-Nan Chuang; Shen-luan Liu, "A 3-8 GHz Delay-
Locked Loop With Cycle Jitter Calibration," Circuits and
Systems 1l: Express Briefs, IEEE Transactions on ,
vol.55, no.11, pp.1094,1098, Nov. 2008.

Xia, L.; Chen, H.; Huang, Y.; Hong, Z.; Chiang, P.Y.,
"100-phase, dual-loop delay-locked loop for impulse
radio ultra-wideband coherent receiver synchronisation,"
Circuits, Devices & Systems, IET , vol.5, no.6,
pp.484,493, November 2011.

Soyuer, M.; Meyer, R.G., "Frequency limitations of a
conventional phase-frequency detector,” Solid-State
Circuits, IEEE Journal of , vol.25, no.4, pp.1019,1022,
Aug 1990.

Wu-Hsin Chen; Inerowicz, M.E.; Byunghoo Jung, "Phase
Frequency Detector With Minimal Blind Zone for Fast
Frequency Acquisition,”" in Circuits and Systems |II:
Express Briefs, IEEE Transactions on , vol.57, no.12,
pp.936-940, Dec. 2010.

Wu-Hsin Chen; Inerowicz, M.E.; Byunghoo Jung, "Phase
Frequency Detector With Minimal Blind Zone for Fast
Frequency Acquisition," Circuits and Systems I1: Express
Briefs, IEEE Transactions on , vol.57, no.12, pp.936,940,
Dec. 2010.

¥ Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.4- Winter 2016

IYR0 (w5 — 0o 8 lowd — w3 jaew Jlow = (2! Sig 58Ul 9 (32 o &0yl (\(fﬁ


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.4.2.2
http://jiaeee.com/article-1-41-en.html
http://www.tcpdf.org

