35% 2 (A S= O 2 = N
201842 H MICROELECTRONICS &. COMPUTER

E FHEEIR E RIRIER S =/ AX TDC

BOEEK OB
(1P ERREBE MOl FRFFORT AL 10002932 hERBE R LS 100049)

W OE:AXBEXER, AW ASHERFHEERR Y URGET N2 HE R NG5 H . TR W R
F A R R T AL T B A AT S B b DR A A A LB DR ok AR S A R BY IR SR 2 R R R B AR AL R
Ji SMIC 28 nm T % ik i1, Spectre {f H 45 B % B % 7 £ 4 & — 84 dBps® /Hz, % 3 Z| 50 Msps % A " 7 BB 1y TDC
AN 1.5 ps, AETA TR E R, ZNEEE 1 ns B h3£ 4% 1. 24 mW, M &6 B T34 7.5 ns.
KRR BB T A AR R E RBR B R F R AR

PESHES: TN4A02 SERFRIRED: A XEHS: 1000—7180(2018)02—0026—06

A Second-OrderAX TDC Using Time-Domain Error-Feedback Filter

ZHAO Lei'*?, ZHANG Feng!

(1 Institute of Microelectronics of Chinese Academy of Sciences, Beijing 100029, China;
2 University of Chinese Academy, Beijing 100049, China)

Abstract: In this paper, a second order AS, Time-to-Digital Converter (TDC) is proposed to achieve high resolution
and wide signal bandwidth. The proposed TDC is a single-loop architecture based on a time-domain error-feedback
filter using time-domain arithmetic circuits such as time registers , time adders and so on. Implemented in SMIC 28
nm CMOS process, spectre simulation results shows the noise floor of the TDC by taking the minimum PSD value of
84 dBps? /Hz which corresponds to a 50Msps classical quantizer without noise shaping and with 1. 5 ps steps. The

TDC power consumption depends on the time difference between input edges, typically about 1. 24 mW for 1ns
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interval measurement, the measurement range can be up to 7. 5 ns.
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