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Low-area Duty Cycle Correction Circuit for
Voltage-Controlled Ring Oscillator
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Abstract

Recently, many technologies have been developed to realize low power high speed digital data
communication and one of them is related to duty cycle correction. In this paper, a low-area duty cycle
correction circuit for a voltage-controlled ring generator is proposed. The duty cycle correction circuit is a
circuit that corrects the duty cycle using a 180 degree phase difference of a voltage controlled ring
oscillator. The proposed low-area duty cycle circuit changes a conventional flip-flop to a true single phase
clocking (TSPC) flip-flop And a low-area high-performance circuit is realized. By using TSPC flip-flop
instead of general flip-flop, it is possible to realize low-area circuit compared to existing circuit, and it is
expected to be used for high-performance circuit for low-power because it is easy to operate at high
speed.
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Fig. 1. DDR memory and data transfer technology.
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Fig. 2. PLL and Duty Cycle Correction Circuit
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Fig. 4. TSPC F/F and Operation

o
=i

o,
&2t ofy ox
o % L
R =P

X2,
|o
=
it

4=
=2
=
o

ol

offf

=

gt Fxolty, 1y TSPC THEFS
Zo = F&3HA T HolHE £A4s e ¢
AaL Qv wEkA B2 AAA s F
A AT olUg} Hlo]E e &4 AlF
sto] A egh 3o ApgafoF gtk TSPC &

TS A AR, 9 404 g
7glo] RESET 41&7F ‘high'd = A
‘2 AAHY, QB:=E ‘high A= ¥

w
THoz QE low AEE EYIH

N
-

DLy R

o
g oo o A o

[

l
Beorr o2 ot do Hdo

o R y

=



YUMo & LEI|E M-HY FE| MO|2 2F 2|2

=
AL A Hm dE FHo] Tow ol A ‘high'®
W m o Chigh'® =
g M5E ¢l3te] QB ==& ‘low' 7t 1 HE

%_

=i 49, TSPC 29H=%

o] izt I EFEHE VCOIA =9
3

ojm® TAIZF HA &=t

7129 FEALolE BA 3 RoM Alg"
NAND GATE vwi~H &Edol2 EHEF] 4
% CMOS 7182 3478 227 E17k TG
719ke] wiE FElo]B FHEFS A5 20709
A7) Eol7HA Ak TSPC ZHEH9 458
Mo A7 Eoj7HA ) 71 32 g F
o 149 A WHow IRE FALSF don
s ARY ZHEFS AHESe] FEHARE

HA IRE

-

3
=
£ 2= A4 wet 2047 2t

 EA%EL
us ool A} EAE Aotk e} 18 5ol
niksh o] Miz ol4be Fude] Fateh

PLL 3|2o]A& ®Al7F 572 eketh whaha,
MHz F35 o] dolM F2dh= FERAZ 2o

s offl
2
fin)
o
i)
et
By
4
ol

o rir

>~
=
ofo
ol
o
rir
pu)
o

jud
=
o
3
ol
L
H

| -

J% 5. ololgl &4 ZX|
Fig. 5. Data Loss Problem
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