2008 = CHEHMAIS 5SS

stASest=ns M31d M1z

gAd PLLE A% =2

3

H37]e] A+

* 8-, wxetel 4,

* &

xz AU g A=} st
#EFFUAEYS A7 AABN TR
e-mail : rafius@korea.com

A Study on High Resolution Time to Digital Converter
for All Digital PLL
*Yongwoo Kim, **Taewon Ahn, *Yong Moon
xElectronic Engineering, Soongsil University
xxElectrical Engineering, Dongyang Technical College

Abstract

=

Digital PLLS 913 %2 4 %E 2'= TDC(Time
to Digital Converter)Z 0.18um CMOS 33°= A5}
At 2wk F2E 2= TDCE AlREIIaL ol

SpectreE ©]-&3&kod 75313tk TDCE Difference pulse
generator, coarse W37]9} fine W7|2 TG 1
2 27|19} Thermometer decoderd ©]€&}o]
delay cell®] 75 AA AABEHARE 2 INEE 45

& ek

Cadence

al,

=

L A&
CMOS 83e] Waldtel b 2749] 2717k HobA 1L
ARAge] Fagel mepd AdY Aug FA A2
Sl A% Z7Nela T 4 2AEe] dap tiA)
925e 27 Ade] AYHT YA ohdE Hut
RF 82 297 28 zlo] @44olth. olel uhe} ofd
s=ow dAslE: AT} Bl 23

27 EEE yXgESew
B3 gtk 1 FollA PLLo| 714+-e ¥ oldRa Fule

=
RN

71 GFA B AAE Qo B BEolgtn @
S oltk, Aol oleft Fue P/ Y S5

587

2 st s A A4 S o9 dE
UAE PLLeY ok B2 A7) warE doh(1].
ek tAY PLLS FAkslel] st 5712l
WAt e R I AR E oFF] A7 Al glom,
olgist HAIE W3] fEliME B2 AEE e
TDCO| AA7} A4=Holt}, TDC 45 74387 Sl
A ARJEFY FE =AY HYo AAE ol &k
2] Fol AT Hyou ofxs] e o] vAY W
g ~HolA)7F 3t

ole]l & AFtellAE AR YAE WES coarse WIS
7} fine Mo R FESlo] FLEE AA NAE F

[}
+ TDCE AlQtstar o5 RS Sald AFslH:

027}

R

%]\

II. &

2.1 71¥¢] TDC

7122 TDCE I8 19433 DCO Digitally controlled
Oscillator) 8] &85 AALS Fate] AT $ 1 9§
25 #elsh= Flip-Flops o]g3dte] tAdR wdlehs
o] AREE U], 28]la FHZele HuUo AAS o]
&3to] Az} S5 TE AAAREE 7HAE AdAE A

55 g $oll AR dAehs FiEs ZohllE WaE A
S AT E R ITH 2],

JE, TR R BT e 5ol AQde] Besuw

KX
=



2008 CHSIMAIE S| oA SEet=s] H31d M1
|
" |.| .| 1]
:L% 1. 71—’54 TDC 3=
I B3ert acka &4 719 4. Coarse H3l7]
olo]] E Ao M= coarse WEEA 1} AJ7RS Yo}
Yol MSBE Z43tal, fine Wgder] 252 Hjo|ghs oo AmnE 8719 8 = 279 AEst 1 o] H
olgato] AU AAAIMS HESI] LSBE Ak T w7 o] H AEE OR-gateS E¥AA DCO A%
Z=5 AR At 9 Aolg AHH F fine WIE Wtk 1Y 5%
Difference pulse generatorollx] "H=0]zl okz}3} olg] 4l
2.2 ARksk= TDC .8} fine HEV|olA & A ZFolth Fine W3H]ox=
2 Aol Algksh= TDCS] T2+ ollie} 2t aalE Moz rxg Mg wakd)
| i _ residue
- B - |
— T L . 1
[ ] t | ﬂﬂ>ﬂ SR o
o >D . 0 N )
9 5. Fine W37
1%, 2 Difference pulse generatorZ ©]23F TDC =& me ]
Z coarse WE#|olA MSB ke AAsta, Azt V. 28 9 35 A5 W3t
MSB #tel  &J3t <kx}3}  o2]E  Difference pulse
generatorollA A5 & A3 Fof o]& fine W3H7]|ofA :
LSB A58 Tise] ;ZO;} TDCY =S F7H41717] $laiA] 284S A4 tAE
= ouE . H3LS 3= 3 EE A8 T ©]2 Spectre® E3to] 7
15 A coarse detection 2ol HEdE A2k Zalgitt. moAE AT} olzte] d=glo] ErkE ke 3
DCO AL o)g3ie] fine WaIE 912 Aes weohd 70T T T T %ﬂ_;;<qﬂ%;z
. _ - - 1 o= t=e DA A = 1670 nn
™, fine WE7|M= coarse W] AAA2 1/4, 1/8, S a0 Talo] folalA i ole] Zule el AF
S e WG e AAAE ol LSBE AN o
&t} Fine W) coarse®@7]9] 1719 | AAIzke] 3 °T
Fohs AAA oglolE VAW HEE IZE rdsix ate) 2

A Ee dng

obl 1¥ 3

pulse generator©|th.

TFzoltt.
S AA3S= Difference

19 3. Difference pulse generator
m. =244

o}#} T1¥ 4+ coarse W] R oAE Axjolr),

588

B QT IT SoC BAAIEAle] i pATie)n
CAD Tool IDECE] A& wtGuch

a3

o

[1] Colin Weltin-Wu et al, "A 3GHz Fractional-N
All-Digital PLL with Precise Time-to-Digital
Converter Calibration and Mismatch Correction"
IEEE, Solid-State Circuits, pp. 344-345, Feb 2008

[2] R. Tonietto et al, "A 3MHz Bandwidth Low
Noise RF All Digital PLL with 12ps Resolution
Time to Digital Converter" ESSCIRC 2006, Solid-State
Circuits, pp. 150-153.



