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Abstract

This paper presents a new PLL clock generator that can improve a jitter noise characteristics
and acquisition process by designing a multi-PFD(Phase Frequency Detector) and an adaptive
charge pump circuit. The conventional PLL has not only a jitter noise caused from such a demerit
of the wide dead zone and duty cycle, but also a long delay interval that makes a high speed
operation unable. An advanced multi-structured PFD circuit using the TSPC(True Single Phase
Clocking) circuit is proposed, in which it shows an excellent functionalities in tefms of the jitter
noises by designing its circuit with the exact dead zone and duty cycle. Our new designed adaptive
charge pump in the loop filter of a PLL can improve an acquisition characteristic by adaptively
increasing of current. The Hspice simulation is done to evaluate the performance of the proposed
circuit. Simulation result shows that our PLL has under 0.01ns in the dead zone, no influence from
the duty cycle of input signals and under 50ns in the acquisition time. This circuit will be able to
be used in develops of high-performance microprocessors and digital systems.

Keyword : PFD, PLL, dead zone, duty cycle, charge pump

Y ERR, $HAE TR

I.ME
(Division of Electrical Eng., Kimpo College)
** IEEE, EHORR EFERAE T8 3270 wbdel wel Falola] Extebe whE
(Division of Electrical and Computer Eng., Hanyang — Ful $95A4L zhe 29 |9} Fal5 A7)
University) o ohgt "8Xo) Frlelm rt webA PLLS &
B2 B 200247 A48, TSR Y:0024E9A130 Ay, Tk 3 A odlely] B 59 7158 s}

(225)



5 24 AL PLL 28 447

7] 9lsle] wpolamEEAlA], tAHE R, AR
A el sl olE Bl HRelch el
s e nde) A AESEL N
7 PLLE a7sla ok wepd Fuk B5 4=
(acquisition speed)7} whEm Ae} A4S ZeXZ A
5} PLLe] eHAle® 53t & 4 Q=% PLL TA4L
259 A5S AT A7 AalEn Qe
HE PLLY 7 T3 Fug BEAZKacquisi-

fon Gme)SF AGARE AT dleEs A AR e

sl wakow o7yl ks AAHT Yok T
BEA M xQdAZde] Aol m&Eate] o},
geze] I A} T/ LE F AT AH A
& wo] ubyghc). wlebr oleidt FAA whEel 35
sb ojedeld PLLol Exte] Alghe wA =ck™ Y b,
e Arde AuAEe Hisb] st A=
w Zo] AF AMF ARL ukEs] Wil 2
o TFEM= PLLE Fub 2 s Algsidl A=A
71 2 9l 7]%-8 vhxe} g} PLLO) T8l 3
oJ4 PFDZ ] 4453 gl 3-state PFDE o
o] Eax|~ER FAEC] 329 Ad AZle] A,
we goze gk webd 3-state PFDE ARSRL
PLLE 3Fajield] Exbahed] PAgsict =3t 3
o] Hlee 2AE sk $siA AAEE col
W PFDE 713 ALzl VOO 23 AlEe] F7¥ AlelE
o] zolob ke Al l7] wiFel tio|ud
PFDE o]&3}e) 7AIE PLLE AT B44+¢ & 47}
%}‘:]‘.[5' 6}

B kFoajE PLLe] 7R gle oleldt EARE
2 A3 $5] TSPC(True Single Phase Cloc-
Kking) CMOS 3|28 ol4sjo] m FAI3| 2ol 485}
7] 9% Az-$ thE PFD(muilti-PFD)¢} 23 A3k
S (adaptive charge pump)S Alkgtel. Al PFDx
Yoz 43 FE AlelZe) Wl di’t 39
ske AfAsle] oA E A FEE HAA
o} w3k 2Ege 3 ke Fus 453
oaF ool whel A8 dgu vlAld dHo=
&g AskE= 3zrt Bxsle] AskE A
2ANA Fur HE £58 3 AZct u
B e Akl 29 wAr|le mEeE T
st AEEAL AR wiel] T B 2
92 k= aA% BAlsze) Tl Aysitt 715
PFD$} A& vjmg A% dl=Fo| 00Ins 7S 2

Mr o A
oo o
. 52
T Lo

it
i

X

HIESR 5

Ao AR gkowl, el AolZe] wstel FRAL
24E4S Yehle] XEE HANNA wen &5
Zado] B0ns HF MIHDLE FAY F vk &
E=we] FAE, 244 71E PFDS xRt FAHE
Agedslgla 3AelAE olelg EAE siAsh] #ist
o] A2& PFDE Atz 1 Fxsh 4&d SA
o Awsigith 4golxE Ak PFDst 7]&8] PFD
o A% WS AlBHoldE Bl A5, 58l

. PLL 23 27|29 iy

A PLLS o 43 29 wA7lE 291 20
PFD, Aspgz, $=ge, Veoz 748tk 7he A
Hrw olelg PFDE 71EA 59} VCO 44159 9
Az} Fulpg wwste] UPH DN Aleg 245k °f
2lgt PFDe £YAlEd] web AdsZe UP, DN,
NULL Aeig 7HAs) f2ged] 478 333k +
e azs ZEE AASR VC0e| AleilskE
223ln, o] ARl s WAk VOO THAUE
o webd PLLE $3A170ck PLLS] F8 74849
PFDE 7% 4138} VCO €3 A% Aleld) sid=t 5
s wlaslel oA A13E FH3e Ve Tk
A7) g8l AH4ET gl PFD] FRbizieh HAA S
A ofefel 2t

1. 3-state PFD

ould o & wo] A3l 3-state PFDE] F&% 7
Mol D-EPEE & 71 AND AP|ER o] oA
Qi o] 2= 71F Az VOO 28 A5 A%
Holo|| wle} Exlslr| wiFel] PFDL £3L 1<
Be] Aol WAge] TRk ol Fe Al
74x] =2] Ab)(UP=DN=0, UP=0 DN=1, UP=1 DN-0

v, Y/ Loop Ve
PFD | oown c:::. Z» Filter =
- — — o
al VCO [¢

—— &

a8 1. PLL 9719 71873
Fig. 1. Basic structure of the PLL clock generator.
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