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A New All-Digital High Resolution Synchronous Mirror Delay with Variable
Duty Cycle

BEEE  JRKE Patrick Star

B & HEE PRAESHIRMRAETA

rmEzs  BPEIE PRARBBRIRER

EmEE Abstract

AERIEE Y —@EHHE2EONS RN E A& EAH R
FSREICETI - ABIEAIE=BEARNTTEINBRE
(Ext_CIk B2 EBERSR(Int_CIAIEE » thANREREE AT
BRETEENFREEMRE - ABRIFIEFA=(E/IF
BB — RERAREEAIEEMEERS% — 85%)
AIRFARERSE - 8 » ARABEKE AT ERKEEE®
HEREISR & AEABEAATEBHBELE  BIR
B A BMABEE - ABRIAIEENEHIE AR AL
RE - HEAESRBREERSAXE  AE—ABRT
EREIKEY o &% 0 ANEIRERAMNMGERS - FEAE
NP SR B N EBASRER T 2 BVFITE - EFIRA
S AW FER A% - EARNTE/NFA20 ps o & A L2L130 nm
SRECMOSHIZTTA ° ANEBIE ATRIEMEIE % 300 MHzZE
800 MHz » & B R (EERmMAZ(800 MHz) R » BHINE
SHFEEY IR BB D B A2.4 mWEL0.75 ps © LEKRAG
HETEA0.015 mm’ °

This study proposes a new all-digital high resolution
synchronous mirror delay (HRSMD) circuit with variable duty
cycle. The HRSMD synchronizes the external clock and the
internal clock in 3 clock cycles but 1 cycle locking at fastest
operation frequency. Besides, the HRSMD can reduce the
clock skew between the external clock and the internal
clock in a chip with three innovative techniques. First,
by improving mirror control circuit, the HRSMD operates
correctly with variable duty cycle (15% - 85%) clock signal.
Second, the HRSMD works precisely and ignores the effect
of output loading changes by moving the measurement
delay line beyond the output driver. Besides, it can achieve 1
cycle dynamic locking. Finally, the HRSMD can enhance the
resolution between external clock and internal clock with
fine tune structure. After fine locking, the maximum static
phase error is less than 20 ps. The chip is fabricated in 130 nm
standard CMOS process. Its operating frequency range is from
300 MHz to 800 MHz. The power consumption and RMS jitter
are 24 mW and 0.75 ps at 800 MHz, respectively. The active
area of this chipis 0.015 mm”




