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A Low Jitter Delay-Locked Loop for Local Clock Skew Compensation
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ABSTRACT

In this paper, a low-jitter delay-locked loop that compensates for local clock skew is presented. The proposed DLL
consists of a phase splitter, a phase detector(PD), a charge pump, a bias generator, a voltage-controlled delay line(VCDL), and
a level converter. The VCDL uses self-biased delay cells using current mode logic(CML) to have insensitive characteristics to
temperature and supply noises. The phase splitter generates two reference clocks which are used as the differential inputs of
the VCDL. The PD uses the only single clock from the phase splitter because the PD in the proposed circuit uses CMOS
logic that consumes less power compared to CML. Therefore, the output of the VCDL is also converted to the rail-to-rail
signal by the level converter for the PD as well as the local clock distribution circuit. The proposed circuit has been designed
with a 0.13-um CMOS process. A global CLK with a frequency of 1-GHz is externally applied to the circuit. As a result,
after about 19 cycles, the proposed DLL is locked at a point that the control voltage is 597.83mV with the jitter of 1.05ps.
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Table. 1 Size ratio of Inverter
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Process CMOS 0.13 pym
Supply voltage 12V dArtel =
Clock frequency 1 GHz 2 A7E BV EAREANE 2 AREANT
Lock Time 19 cycles g7k gsHCTAFAH SAAY A9
Phase error 2448 ps ATFATRZ FHHJSFYT (ITP-2019-2016-0-
Jitter 1.05 ps 00311). IDECelA] EDA ToolEs A|xro}l =33}
Kved 11864 ns/V AT
Power consumption 9.08 mW
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