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Abstract

In this paper, we propose a time-to-digital converter (TDC) with compensation capability for PVT (process,
voltage, and temperature) variations. A typical delay line-based TDC measures time based on the inverter's propagation
delay, making it fundamentally sensitive to PVT variations. This paper presents a method to minimize the
resolution change of TDC by compensating for the propagation delay caused by the PVT variations. Additionally,
it dopts Cyclic Vernier TDC (CVTDC) structure to provide a wide input detection range. The proposed CVIDC with
PVT compensation function is designed using a 45nm CMOS process, consumes 8mW of power, offers a TDC
resolution of 5 ps, and has an input detection range of about 5.1 ns.
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Fig. 1. General Time—to—Digital Converter.
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Fig. 2. Proposed Cyclic Vernier TDC (CVTDC) with PVT
variation compensation capability.
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Fig. 5. Proposed CVIDC operation process.
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Table 1. TDC performance comparison table.
g 1. E-OXE ZHE 45 HWE

Parameters (6] [7] This Work
Process 90nm, 90nm 45nm
Architecture TWTOBSctep Del%yDéme VergiecrhngC
TDC Resolution 5.4 ps 30 ps 5 ps
Detectable Range 890 ps 997 ps 5.1 ns
Clock Frequency 100MHz 100MHz 100MHz
Conzz‘r‘l’l;rﬁon o1mW | 222mW | 8mW
DNL(LSB) 0.8 1.17 0.38
INL(LSB) 1 1.5 0.88
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