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The time-to-digital converter (TDC) is a key T w -
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technology for achieving accurate time delay s L@k o>TL o cke UL 20w
measurements in fiber-optic time transmission ©
and synchronization system®. Current architec- e m
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tures for TDC implementation mainly consist of
coarse counters paired with different fine coun- [
ter architectures®. These architectures include
multi-phase clocked counters® and multi-chain o
parallel structures*. Here, we propose and im- A Finetime Syhess Modsle
plement a new fine counter architecture that . Fino fime M SR FPGA
synthesizes the time interval between pulses ' ' IT
and the reference clock into a single pulse. The e '
width of synthesized pulse is measured to en-
hance precision through the reuse of measure-
ment units.
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Fig. 1(a) illustrates the principle of the fine time o " T g
synthesis module. This paper proposes connect- gjg 1: (a). Principle of fine-time synthesis module

ir_lg the clock signal, start_ signal _(ST)’ or stop (b). Diagram of overall system. (c). The TDEV of
signal (SP) through the different inputs of two TDC and Keysight 53230A

D flip-flops to obtain the fine time signal. Fig.

1(b) depicts the diagram of overall system. The inverted clock signals provided by the time man-
agement module are used to overcome the dead zone problem. And the measurements of the fine
time between ST/SP and inverted clocks improve the measurement precision through averaging.
The TDC stability is evaluated through the back-to-back (BTB) experiment. The 1PPS (one pulse
per second) from the pulse generator (SRS DG645) is divided and input into the ST and SP chan-
nels of TDC. Meanwhile, a commercial time interval counter (Keysight 53230A) is used for meas-
urement as a comparison. The measurement results are shown in Fig. 1(c). The short-term TDEV
is equal to 8.07 ps@1s, and the long-term TDEV is equal to 0.18 ps@10%. Additionally, the pro-
posed TDC is applied in a laboratory-built round-trip time synchronization system over 680km
fiber link. The standard deviation of the system is measured to be 38.02ps.
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