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FPGA - based Encoder of Time to Digital Converter

ZHOU Lei', WANG Chun’e’

1. School of Electrical Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China;
2. School of Materials Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China )

Abstract : Time to digital converter encoder needs to transform the 1 =0 (0 —1) jump in thermometer code to the binary position
code. For the lookup table structure of FPGA, it describes 3 behavior — level encoders ( sequential search method, the binary
search and accumulation method) and 4 dataflow — level encoders( Wallace tree, fat tree, MUX and ROM) algorithm, and im-
plements in the EP3C25E14417. By comparing the number of LUT, the shortest path delay, the longest path delay and noise, it
is found that fat — tree and ROM encoder achieve the best performance on the FPGA , and have the similar performance. ROM en-
coder is easier to be programmed and transplanted. than fat — tree encoder.

Keywords : Encoder; TDC; FPGA; Fat Tree; ROM
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