H30% 1M RSN Vol. 30 No. 1
2015 4E 2 A Chinese Journal of Liquid Crystals and Displays Feb. 2015

XEHE:1007-2780(2015)01-0083-06

Fok 1o R S U BE Hp 1S 3 45 25 I 1] 1] BRI E A 3T

s %L EAEWR RN, E AT LH
(MHELAY BFK,1T HHE 110159)

P AR MK P OGN EE RS rp 3% S B T T FPGA 1 TDC-GP21 1 5 Uk %5 i 1] 18] B& U & R 45, R B TDC-GP21
B R R B D B, T TDC-GP21 58 B 1 Bk 17 ] 58 00, 3 b A o 00 e 00 e 45 SR AT AN A8 1, 32055 T R G i D &
W EE s Bt T 2 Gt B R AV I SPGB L/ 1 2R G0 50 U 42 J5 30 5 43 07 17 82 e 0 e 4 2 9 IRV R L LA A3 T T 3
Tl 220 6 500 77 v A SRS R 25 L AT T e BEL A e 2 SN N T RS AR R DR 25 . SEER 4 AT T BE T FPGA ik
A 5 A s T D R 000 2 AN OGN B G X L IR T R R 2 AT T REEN = X R LR . S SRR
B, 2 G0 AT DL S 30 v s R e 0 e, R R R R AT, TR I AR R GA 1 kHz, TN EDRG BEAE £100 ps N,

X & E.e AR S s FPGA; TDC-GP21; 3 4% & 5 i 41 % 71

FE 45K S . TN247 XEkARIZED : A doi:10. 3788/YJYXS20153001. 0083

High speed and high precision time-interval measurement
system in pulsed laser ranging
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Abstract: A high speed and high precision time-interval measurement system based on FPGA and
TDC-GP21 was introduced in this paper. The high precision module of TDC-GP21 was used and by
configuring TDC-GP21, the time-interval measurement and calibration are finished to improve the
precision, and a multi-level FSM were designed to realize the SPI communication and reduce the
measurement period. According to the analysis of the factors which affected the precision of measure
and the drift error of three discriminators, a discriminator was designed to reduce the nonlinearity
error of the system. The signal of FPGA and the signal of laser echo were also used to realize time-
interval measurement and laser ranging. The experiment results showed that the good linearity and
the measurement repetition rate of 1 kHz and the measuring precision of =100 ps can be achieved.
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Fig. 2 System block diagram of calibration
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Fig. 3 Diagram of time interval measurement system
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Fig.4 Structure of measurement period
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Fig.5 Diagram of CR-high pass time discrimination
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Fig. 6 Measured error and fitting curve
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Fig. 7 Distribution map of measuring results
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