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Advances in TDC circuit applicable to APD arrays
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Abstract : The detection system based on Avalanche Photodiode ( APD) arrays is highly suited for ultra-high sensitivity
and ultra-high speed applications,and is widely used in active and passive imaging, LIDAR , medical detection, wave-
front detection, optical fiber communication and other fields. The time to Digital Converter(TDC) is one of the core
circuits,, which completes the Time of Flight( ToF) quantification of the photons with high accuracy. In this paper,the
principle of TDC circuit and the simplest direct counting structure are introduced at first, and then the development
history and latest achievements of domestic and international TDC circuits applicable to APD arrays are viewed ac-
cording to the three typical structures,of which the phase-interpolated TDCs are mainly introduced. Finally,the char-
acteristics of three typical structures are compared,and the future research trends are summarized.
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Tab. 1 Summary of TDC for APD arrays

Ay il ToF it | T&/mm PN B/ wm | JM¥E%R/ps | EEF/ns | DNL/LSB | INL/LSB
200523 / RN 800 32 x32 58 120 25 / /
2007124 TAC 1B E N 800 64 x 1 38 50 / / /
20082 B e HHLH] 350 128 x 128 25 70 100 £0.25 £0.1
200912 WEZEZSR BEN 130 32 x32 50 160 55 +1.4 +0.4
200926 TAC BEN 130 32 x32 50 160 20 0.7 1.9
201117 I 5|4 180 340 x 96 50 208 420 0.52 0.73
201128 P RR 1BEN 130 160 x 128 50 55 55 +0.3 +0.2
2014>) bl 1 H 1BE N 350 32 x32 150 312 320 £0. 06 +0.22
201413 B ARG 1B #E N 350 16 x 1 250 10 160 0.015 -3
2014031 WEGEIS BEN 180 64 x 64 64 145 296 +1 +1.7
20143 [WEZETS BEN 130 192 x 480 570 64. 56 261.59 0.28 3.9
2017019 MECEZSi BEN 180 64 x 64 64 147 297 0.55 3
2021113 1 BEN 180 64 x 64 100 500 4080 +0. 4 +0.6
2022117 WECEZN S 180 32 x32 60 50 102. 4 0.48 2.18
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