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Abstract

This paper presents a new dual-loop Delay Locked Loop(DLL) to expand the delay lock range of a conventional DLL.
The proposed dual-loop DLL contains a Coarse_loop and a Fine_loop, and its operation utilizes one of the loops selected
by comparing the initial time-difference among the reference clock and 2 internal clocks. The 2 internal clock signals are
taken, respectively, at the midpoint and endpoint of a VCDL and thus are 180° separated in phase. When the proposed
DLL is out of the conventional lock range, the Coarse_loop is selected to push the DLL in the conventional lock range and
then the Fine_loop is used to complete the locking process. Therefore, the proposed DLL is always stably locked in unless
it is harmonically false-locked. Since the VCDL employed in the proposed DLL needs two control voltages to adjust the
delay time, it uses TG-based inverters, instead of conventional, multi-stacked, current-starved inverters, to compose the
delay line. The new VCDL provides a wider delay range than a conventional VCDL In overall, the proposed DLL
demonstrates a more than 2 times wider lock range than a conventional DLL. The proposed DLL circuits have been
designed, simulated and proved using 0.18um, 1.8V TSMC CMOS library and its operation frequency range is 100MHz~
1GHz. Finally, the maximum phase error of the DLL locked in at 1GHz is less than 11.2ps showing a high resolution and
the simulated power consumption is 11.5mW.
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