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with a novel Adaptive Phase Detector

Jae-Wook Lee*, Cheon-O Lee*, Woo-Young Choi* Regular Members
2 <%

2 ERelde GHzlde] 74 29 A5F WA b dols] 54 Axd Fopl 349 5 Uk A2
7ze] 29 9 dolr} ¥UHzg Fasld TR H2E 1% dole WHA T2 A NRZYHe] o)
ol 4ol AYH FEZA FA57| H2Zo) WAE high frequency jiterS WA & A A A%
T2 2332 Aok E 7PAAQl ARAE e delay celld o4 JAAENE olgsld A4 AL 2
 dead zone FAIE AAskm, S HHe] Fahe Sosle] WME 5] A%e Bk 4 Gbpsd clgwe
P 5 RS chld Hol ol@ T2E ASAR0H, 125GhpsF HolEE Helal] 0% 2 A
SEE 5o CMOS 025um FHE AHEol] TR F T $94¢ 39¢ $al Ak

ABSTRACT

In this paper, a new clock and data recovery circuit is proposed for the application of data communication
systems requiring GHz-range clock signals. The circuit is suitable for recovering NRZ data which is widely used
for high speed data transmission in GHz ranges. The high frequency jitter is one of major performance-limiting
factors in PLL, particularly when NRZ data patterns are used. A novel phase detector is able to suppress this
noise, and stable clock generation is achieved. Futhermore, the phase detector has an adaptive delay cell
removing the dead zone problem and has the optimal characteristics for fast locking. The proposed circuit has a
convenience structure that can be easily extended to multi-channels. The circuit is designed based on CMOS 0.25
4m fabrication process and verified by measurement result.
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¥ 1. performance summary

Process 0.25um CMOS technology
if;:vi;;ﬁon About 500mW (I/O include)
@VDD=2.5V About 200mW (core)
Chip si 0.8 X0.9mit for CDR core

p size including loop filter
Package 48pin TQFP plastic package
Jitter RMS 3.55ps @1Gbjs 2"°-1 PRBS

characteristics | P-P 26ps @1Gbfs 2'°-1 PRBS

Lock range 0.9Gb/s - 1.4Gb/s
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