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Design of two-step TDC-based fast-lock all-digital DLL
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(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. IC Design Web-cooperation Research Center of
Ministry of Education, Hefei University of Technology, Hefei 230601, China)

Abstract ; Delay-lock loop(DLL) is widely used in high speed communication, in which the lock time is one of
the key indicators. To address the long lock time in traditional DLL based on successive-approximation meth-
od, this paper presents a two-step time-to-digital converter(TDC)-based fast-lock all-digital DLILL(ADDLL).
Two-step TDC can reduce measurement time about the transmission delay between the input signal and feed-
back signal, and load the codes from TDC to shift register after the measurement, which can adjust the delay
on delay line of DLL. Then, the phase detector starts to make fine adjustment for the codes in shift register
by shifting them, until the locking of DLIL.. The design and simulation of the proposed DLL were performed
based on TSMC 55 nm CMOS process. As shown in the simulation results, the maximum lock time of the
proposed DLL is within 20 clock cycles.
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