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PVT Variation 242 $]8t Dynamically Phase Error % 7%=
z+3 A3 All Digital Delay Locked Loop

Low-Power All Digital Delay Locked Loop with Dynamically Phase Error
Tracking for a PVT Compensation Loop
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Abstract

In this paper, we propose a replica-based all digital delay locked loop(ADDLL). In the ADDLL, the phase detector detects the phase
error, and the accumulator(ACC) determines how long the output clock leads to or delays the input clock. In addition, the analog charge
pump, loop filter(LF), and voltage controlled delay line are replaced by the ACC and digitally controlled delay line(DCDL), thereby
decreasing the leakage current and size of the LF. In this study, the ADDLL uses a replica DCDL to describe a technique for detecting
the phase error that may be caused by changes in temperature or supply voltage after the DLL is locked. The proposed DCDL circuit
works with a 180 nm CMOS process and has a power consumption of 12 MW, using a supply voltage of 1.8 V at 625 MHz. The
total size of the layout is 250x300 xm.
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Fig. 1. Structure of conventional analog DLL.
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Fig. 2. Structure of proposed all digital DLL.
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Fig. 7. Layout pattern of the proposed ADDLL.
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Table 1. Performance comparision.

Parameter Recent designs
This work Ref [2] Ref [4]
Process 180 nm 180 nm 130 nm
Power supply 18V 1.8V 15V
Area (mm’) 0.075 NA 0.08
Power consumption 12 @ 785 @ 26 @
(mW) 625 MHz | 625 MHz 180 MHz
Operating frequency
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