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Abstract

In this paper, a dual type PFD(Phase Frequency Detector) for high speed PLL to improve output
characteristics using TSPC(True Single Phase Clocking) circuit is proposed. The conventional
3-state PFD has problems with large dead-zone and long delay time. Therefore, it is not applicable
to high-speed PLL(Phase-Locked Loop). A dynamic PFD with dynamic CMOS logic circuit is
proposed to improve these problems. But, it has the disadvantage of jitter noise due to the variation
of the duty cycle. In order to solve the problems of previous PFD, the proposed PFD improves not
only the dead zone and duty cycle but also jitter noise and response characteristics by the TSPC
circuit and dual structured PFD circuit. The PFD is consists of a P-PFD(Positive edge triggered
PFD) and a N-PFD(Negative edge triggered PFD) and improves response characteristics to
increase PFD gain. The Hspice simulation is performed to evaluate the performance of proposed
PFD. From the experimental results, it has the better dead zone, duty cycle and response

characteristics than conventional PEDs.

* EEE, AR dAEAARAT

(Dept. of Digital Systems, Kimpo College) 1.
* EgR, ERAS ETERAE IS

(Division of Electrical and Computer Eng., Hanyang  ol5-54 2 dlo|e] Ao W] wel miabpels

University) Zxteh] w2 Fue $HUEAS e A8 Y FE
T HER20014E8 A28 H, 473 ¢k Y 200242H28H g s=a7) Zokela vk PLLS Fab @4, &

(16)



20024 38 ETLEeH

2 wlole ¥ 59 J5e sasly] S8 A A=

dlofl4] du| 2857 ol HeAel 3 2ol FHT9
Al zmdle] mFafpells) whE AeleHE Z+= PLL
3 54T (aequisition

PN

e aFely] ohEdl Fus
3 4 9 PIL

speed)7h whEw Ao Fab @
=% FA7IE At AgE 9l
E}‘.[I—Z]

L
(<]

=y
L]

T840 Md%E

PLL® 7|84l 4 24l PFD(Phase
Frequency Detector), A 8tA|o12k317](Voltage-Contro-
lled Oscillator : VCO)9} A8}18 Z(Charge pump) %°]
I PLLE 7337 S8l T2 7RAdoe] o|FoiA|a
sl

E3], PFDell
time)2 ANAsEAY AdAZE E dead zones Fole
ukgko 2 olyyl #wbs| 3= sl 9ok PFDY Fraf
e} AdAZre] HoAH mEFAe] o),
dead zoneo]l =W AL F71E 2E 5 ¢ A
g wo] gkt wlebd o|ed PFDO EAA
5o wFs giedollx PLLe] E2te] Ak A 1
o4 @a) PFDE de] AM-ElT 9l 3-state PFD
= oo} EdxzEl2 FAE 329 A Alzle]
Za1, ¥ dead zones Zhert wEbA 3-state PFDE
AHa8k PLLS aalolld] SAbsled] Adslx] ¢
o}, w3k #HZol|l dead zoned| HH-E A3 $EA
ks golule] PFDE 7|& 4359 VCO £4 4%
9] duty cyclee] Zolol dhbe AgEAe| o7l o
of tlolule] PFDE o]-&3td 7A% PLL2 A3t
g & 471 9k
B =Foxe PED7F AL Sle g

#HA3s}7] ¢sted TSPC CMOS 3 &2E& T
PLLe| #-8317] 1 olF 722 7% M= PFD
Z Ada) A= PFDE dead zone SA43 duty
cycled] Wslol| Wizt EH9 ofgfE /NAdsle] wFals
NME A8 A& LAATIA et =7 Al o
2] g2tEle P-PFDeE b ollx]ellA FAlsl=
N-PFD9] o]F7x& FAsl] o]5& ZVMIA F3t
F 85 £5E ) AZ7] wEel PLLY 2 5%}
of Zgksjct. A2kl PFDE Hspice AlEdlo]AdE 43
3o Aokl W8-& 7AS3lsdch 7149 PFD9} 4452
Blargk Aa} 314 el E dead zoneo| 718 f1o
o, duty cycle®} ¥ &4 EA& Jehl, $HE

Aol e 21T 5 stk

gloiA  Fal E 547K acquisition

olt o

o

o ] a—] 2]

°]-8-3

Lis

o

u
:J__I_“‘—

4

<]
=2

=
ne

(17}

$34% TEHR %1% 17

N

rr

.

m

o|Z+x

A

1. 71&2] PFDe} A4

LLe F8 FA 849l PFDE 715 AE¢ VCO &
4 AS Aole) akw FH4E umeld 24 AE
sk Jl5e Vo WA 9o sy Qe
PFD#] S4<lele} #A17-¢ Al und ofele} 2k

=,

=

(1) 3-state PFD

A dubq o= wo] AMSh= 3-state PFD2| 7%
= 5 7Ne} D-Flip Flops} & 7§l AND Alo]ER o]
2037 oItk o] Tz edge-triggered sequential
circuite & 7|1&E Alsel VCO &% 41359 positive
transitionell W} F2317] wiEell PFD] £33 ¢1¥
9] duty cycledll $AIle] Fakgkc} ol2dt T2 A
olx Al 7Ex) =8 Abel(up=down=0, up=0 down=1,
up=1 down=0 o wi)E WAt 22}, PLLo| &I
S o = up AE9} down AF7F 2F 1" &) A
L7F EA5k}), F=1 HeAbe 2E up Al down Al
371 417 Q) Aol AND A]P|EE Eslo] T 49
D-FF& ZA] 214 sliof g} At =329 x|
Azke g QA w sl Abel(up=down=1)7} &2+
e}, o]eigk PFD #pA|9] A A7k PFDE] Ao &2t
S5 ARk g} wekd PFD 2bAe] FHd 53 F
IHrE EFoiFy| ¢JeiMe PEDY Al A7ke HES
2H| spejol dh} w3l wFuE tielia] AARH Q)
F2RE $eide AdAZ e o8] ASHE dead zone
Erdo] u$- zolo} gtk 3-state PFDE A3 Al7)o]
Ao sl del|x] Abge] HA3FELAL dead zone
o] W] WFol N A-g-g ol whEe] Wrk?

= 6

(2) etolviid] CMOS PFD

T E°l PFDY £%= e S8l cleldid
CMOS 3 2% ol4% PFD7} sz lek® clolu
2] CMOS 3|25 o]-43 PFDi 3-state PFD9} u]al
3l qlHolix] BRI A A|7de] dEEe|A o
Fulpol|A] F3t & 7} 911 dead zoned IA EY
4 orh. 2y deluel CMOS 24 3]z BAAL
715 Azt VCO &4 Al5e] duty cycleo| Zolok
b oA wol] ARl AZRE wterh & ool
PFDE 7|1& A1%9 VCO &3 4139 duty cycle
o] t}2% precharge phase?] F7ke] Zolrl gl

o)
=l



18 T4 PLLE $1& o}%+% PFD HIE# 5
oz} 22Al15e] BAZe] nlyA ek &2 B9 7 2AE] ZHgo] wol HWASHA Ho}, dukHlo® A=
F AF9 duty cycle®] 75%0]a VCO &8 Al39] 9] p-mos®t n-mos?] =#lel xFEES A& dA4A]

duty cycleo] 50%2bH, down A& up AlEel vs)
Al 25%2] vz €l wepx] up Al
down A1%9] HAZol Aol o] oA} 7|E Alwet
VCO 23 4139 it vehlix] %3, 715
Azel VOO &3 Alze] ¢k Aelet 7l Al&s}
VCO %% 4139 precharge phase T4k Zo] o]
o] geof niEsl= Zlolvk ek cleluid] PRDE 7]
F Azet VOO &9 AlEe9 duty cyclee] Zrh=
ARz Fw|olof gt

SF- ]
A58

2. ARk o}F7-= PFD
(1) 712 = 9 B4

B ERdxEe shlli AW ule} o] ]|E9
PFD7} zte #AIR S syl sl TSPC CMOS
327 A" PFDE Algkeick gk PFD= 7|82
tjollel PFD2} £¥Ho| EAS|2E FUlste] duty
cycleo] ©hgh Ag=7-E AL oelul=] CMOS
32 o|4slo] A% PFD7} duty cycleoll 733
2 S48 Yeh A sled, bl wlEshe Ha
Zo] duty cycle®] 9IS x| ¢lojof gk} ol
e 9hsy] el 23 19} 22 PFDE Ak
. A A9} 715 AlE5E AND Ale|E9] gjH o= 3]
A up AlZE H-sly, B A5}l VCOEY AlsE
&= thE AND Alo]E9] gl2eg 3lejA] down A1EE
238}t o9 1 oA Ak PFDY ¥ 8L 3-
state PFD2] 2% 83} FY3lcl a2} 3-state
PFD¢} ctlolvi® PFDelME &3 =39 up Alss}
down A137} FAlel “17 o] == ¥Eo] AT, At
# PFDE up A1%2} down A&7} FAlo] “17 o] He
nrol gek up AlEel down AlE7E EAll 17 o]
ks 22 A Z2] pmose} n-mos7t FAll E
sadodols Zalsle Z1g ofulgicl oju FasiA o

=d AFe

3

AN

#?& ARle] pmos®t nmos9
mismatch #A)0)th. &, p-mos®t n—mos o] 44 T2
=99 AF7E 2A] 238 ASE L3k} A A
Feo] wzlgke] ‘0" o]efek AL, o]2|dt mismatch?}
9l 7o pmoset n-mos7}t EAlell ONe] Hrja,
AFe wseEe “077F =R Fkek & mismatch A
71 o Ee EeleAd o £8 WA "ok o A
ZE VCO2| Aol zgte] EE=A =3, VCOol 2%

1

i

7)7]1= oi8jc}k weld] PFDE ¢]eldt mismatchell o3
e o FEE AASleo} gtk

—d
—d

Reference \
1

VZF .

A

Down

Reference

Up

Down

(b)

agl 1. A<k PED (a) 7= (b) 4&3 B4
Fig. 1. Proposed PFD. (a) Structure (b) Input &

output characteristics.

(2) o)5+F32] PFD

P PLLE 5k B £58 PA712 A

e A7) 95 olF FL PLLE A3k
CHI7LIE] ol2fdh o]F FX PLLS 2914 Ajojgl2st

% A9 =Ry} Yostug FRs} AF)7ede &
s, duty cycleo] 50%7) EHolok gl v ol
ek webx Aekd o)FEe] PFDE °lF FZo

7o 7158 X3 gleomia Eim zre] dead zone,
duty cycle®} 544 7lAdsledct. Ak PFD+=



20024 38 EFTEEWGE

H# 1. PFD &4
Table 1. Characteristics of PFDs.
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