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A DLL-based 90° Phase—shifter with Schmitt Frequency Selector Scheme

LIANG Chengtuo'*", LIANG Liping', WANG Zhijun'
(1. Institute of Microelectronics of Chinese Academy, Beijing 100029, China;
2. University of Chinese Academy of Sciences , Beijing 100029, China)

Abstract: In order to deal with the problem of harmonic look in the traditional Delay Locked Loop (DLL), a
DLL-based 90°phase—shifter with a Schmitt Frequency Selector (SFS) was proposed. The SFS and dual delay lines
were employed to achieve wider locking frequency range. In addition, the proposed SFS exhibits high capability of
frequency noise suppression, which improves the stability of the proposed phase—shifter. The proposed phase—shifter,
fabricated in SMIC 55 nm CMOS technology, occupies an active area of 0.131 mm? and utilizes a 1.2 V supply volt—
age. The test results show that the proposed phase—shifter has an operating frequency ranging from 250 to 800 MHz
and consumes 5.98 mW at 800 MHz. Furthermore, the measured peak—to—peak and root—mean—square (rms) jitters
of 90°phase—shifted clock are 25.9 and 2.8 ps, respectively.
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Fig.5 Block diagram of Schmitt frequency selector
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P th 45 5 e 25 R R e 4 DLL Y 90°F44H
A TERR G5 AN 1 iR, IS0 AE & R 1Y Sk
LU AL AR 55 Tt 2 R R B R A RISV R 2 454 , B
AH w8 40 5 3 BBl AT 5 3] 250 MHz % 800 MHz, #3¢
HR[4TBETE T 83% ;1 H. , i 43 %t v 1 STk 3], 42
R AR T AR DI RERE R, EEFE SRR
DLL %4 90°FE AH A 5 WCIR A ML FIBULE B 25 2544
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Tab.1 Performance comparison

E e R3] SCHk4] A3
Tz 130 nm 45 nm 55 nm
LRV 1.8 1.1 1.2
BiRETEFE/MHz 20~135 500~800 250~800
EEEIESRs| 192/NA ps @ 12.9/1.95ps @ 25.9/2.8 ps @
(p-p/rms) 100 MHz 800 MHz 800 MHz
A mm® 0.023 0.003 4 0.131
o 22 mW @ 1.32 mw @ 5.98 mW @
130 MHz 800 MHz 800 MHz

5 & i

ARSI T 2B E LR, AL 50 e A2k
DLL 256 B IERA B AR 2 L. R T A ek
PEESRIRUE R 254, #F DLL Y 90°R2 s 4t e
W31 R DA BRLRE B £ 25 4 1Y 250~500 MHz LA &
400~800 MHz #i %54 250~800 MHz, #55 T 37.5%.
1M 5, A 43R SMIC 55 nm CMOS T 25 1%k
FAMESRITESCIIE T, B LLZ AR SO
KA H s R AR, 28R o
g R g,
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