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(A CDR using 1/4-rate Clock based on Dual-Interpolator )
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Abstract

In this paper, an efficient proposed CDR(Clock and Data Recovery Circuits) using 1/4-rate clock based on

dual-interpolator is proposed. The CDR is aimed to overcome problems that using multi-phase clock to decrease the clock
generator frequency causes side effects such as the increased power dissipation and hardware complexity, especially when
the number of channels is high. To solve these problems, each recovery part generates needed additional clocks using only
inverters, but not flip-flops while maintaining the number of clocks supplied from a clock generator the same as 1/2-rate
clock method. Thus, the reduction of a clock generator frequency using 1/4-rate clocking helps relax the ’speed limitation

and power dissipation when higher data rate transfer is demanded.
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Fig. 3. Timing Diagram between Data and 1/4-rate

Clocks maintaining the number of clocks same
as 1/2-rate Method.

e dxe] BEo] dastA drh

(11914 DCTD(Data & Clock Transition Detector)
£ o| &3 oy Ho] AEFHE AHEIAT. 1Y
[1elA] AE3 BHe st=g o] Al o] AX o)
d F527] $8de BRI B3 tad EHE
e AHEgozHd AZie HoldA|(latency)d 93l
CDRe| di9% Aslgte APAHA L8] A

£ =AM e st=dold B2 dI9E AsE o
o7 EHEES AMSEA 23 JAHETHE o] &3)A

dole) Holg 252 AAshe PEL AL
3. HQkst 1/4-rate B2 0|85 S WA
29 40 ALHE Varate F5E o8¢ CDRS
AA AL Uehile 2% dololade ngd. 28
A471E HolE bitrated] 149] AFeE FALE
e O3 94 222 4 A FFA o] W FF

e ZE29 FE 1/2-rate HoA g s}
Zzte] BYRE 313 2 M 9 B3R (fixed

and variable interpolator)® o|Fo]z o|F HIHRE

¥3sln gow 79 24 BIARE 1/4-rate 22

& o847 BUS A s 94 Bl

0% uzk 2= delHd HH 4FY AN B4



20094 19 HAZ8S

Ref
CLK

o CLK
Generator

Q
1 A Va-rate ©
A /\/ /114 rate CLK

H o
[ Zutaiinid st Antntnieiniks ik ieiaineieinintetdelndein el M
ececeadordicianedeadicaananannn.. H

SN A E Pl
110
\ J y HESE
LR :
Y ¢
. » o3 H
Variable N Phase H s '
Interpolator J Controller | 13 3¢
A
» 4
A HERE
13
4\ L QB QB ; :
{1/4~rate} H H
Y ' H
H ®
3 *
Fised R
Xed H
Inerpolator FsM :- E
H :
. 3
2 13
) ! H
gy [&1B.QB H H
DT{1:4] HREE
(1/4~rate) HEER I
\i IR
4 st
. P
Phase Digital ! [
Data | Detector 7| Filter R
i
1]
e
eevsossevansass cecerementersseenssronenann H
Recpvered Data
Y
a7 4 HoStE 1/4-rate 252 0|23 CDR
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