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Abstract

In this paper, a new dynamic D-flip—flop which does not suffer from charge sharing and glitch
problems is proposed. And a dual-modulus divide-by-128/129 prescaler has been designed with the
proposed D-flip-flops using a 0.6pm CMOS technology. Eleven-transistor architecture enables it to
operate at the higher frequency range and the transistor merging technique contributes to the
reduction of power consumption. At 5V supply voltage, the simulated maximum operating frequency
and the current consumption of the divide-by-128/129 prescaler are 197GHz and 7.453mA,
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respectively.

Keyword : Flip-flops, prescalers, high-speed circuits, low-power circuits.

I.ME

ddf FAl Aladelx Fag FA7IE o 71EAe]
AT F2% 4¥S 4%k Dual-modulus Z2]x

' IERE, Bk WiRETER

(Dept. of Computer and Commmumication Engineering,
Chungbuk National University)

> IF#R, @ddua

(Mitekvision Co. Ltd.)

B AFT200145A24H, $AH%E 200246 A25H

(281)

Alde](prescaler) = HAE7) S E(phase-locked  loop;
PLLYE 717k she Fus §Ad7o) A5 o] 4%k
a8 12 dybHael PLLY BEEE el dukE
22 PLLY TAEE FollM 7MY & Tl &
sl B33 zejaAldeie) AhA|elikAl |(voltage-
controlled oscillator ; VCO)el 2 o] F £-Zo] PLL A
Ao} &8 FeaA Slol PLLAA zZejxAdee
VCO2] #3& ¢y o2 vbo} N B3] 94 7&7)
(phase detecton® HWF= 8¢S o ZejaAld
= PLL 74 5 Foli] 7B & 4134 VOO
£9g qJyulonz 2o u4 Fabo] F3W, o
& B3l WE HHn|Eke] Z71E H4ss] e



44 et T4 9 2eA Has

A Bdo] g=ch GHz =lel 52 FalfolA
Zalgol & Hado] v IHE2E 5 wlo|Eehd
GaAs ZA-E olgsle] 7dYUc} 12yt CMOS F
o] whg ubdog qlal, olale CMOS FA4E °l%
g AAr} 2istET glok CMOS 332 7ol A
Haty AASrT Foo AHu|E AA st & o
8 717 olAde dg 5 tk AL F A3t
BosiEle] gl "o ARE1E il CMOSY <A
£ o83l 37 433 9 AHH BAL A= A
& uje WA dolok =Y CMOSE 739 32
o) $ET wlolETh GaAs FHoE FHR s}
78] ssFt

ZejAAldE e AR N 25 712E9) Zon
2 7S sk EREE Aol =AY
2 A9 Aeg I3k gt aAdse] TeaA
Jz1E 7] flEHE 53 D-ZRHERS 25 F
za ARE 4w BAjo] Hpalole] 15t el
olzle] Ae IS 98 o8 JIA e EFHEF
o] AR, g} o] ATEL A} &
$-charge-sharing)¢} F]=l(glitch) A1 k3 9o
A 25 Qo] )= sAn’ Y o)) EASE
Az 98, 2 7Y Bl EE Josled 53
< ke x=E HEMTlE 9EgE RS drt
Asse] g aspd kel Bl Qs
3)ze 3t &b e HY wrE IRk
e 7R3 gick & Fupllde Al Hel
AZHtransition time)o} % FIe] A Y88 A
2l8l7] wiitel, 7] Adefollde] M 4wt 0(zero
standby power consumption)e]ghe CMOS 329 &
AL oulE ¢A Hroh ukid B Folkpede
ratioed 240] ratioless £33} vi5RE A3 4w] BA
& 7R 3z BaAS A7) 93 raticed
2alo] raticless 24& diAlsted Args 5 glot,
22} ratioed 242 YA Fag olFfellM e B
AHg AHEHA He o] Yrk olefdt BA #E
o ZejxAld e 46 25 F71A] 7RE FEel
gt A" 5 ek

B =dAE ds 2% A 2R IHE 3
A3z A28 e T2 D-EYHEFE ALskn o]
£ o83l m&Fare s AYE AHA AR
prescaler® AAZE A EHEFS edge-trigger
s BARIEE AAd s A T EA &

(282)

A 5t

Clock out
Loop filter

Divide by N

Prescaler

O 1. dukAel PLLY E2%
Fig. 1. Block diagram of a general PLL.
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Fig. 3. Simulation waveforms of the D-flip-flop in
Fig. 2.
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Fig. 4. D-flip-flop in Toggle configuration.
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Fig. 5. Simulation results of Toggle-flip-flop in Fig. 4.
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Fig. 9. Operations of the proposed D-flip-flop; (a)
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Fig. 11, Transistor sizing for Huang's flip-flop and
the proposed flip—flop.
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Fig. 12. Divide-by-16 asynchronous counter.
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