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ABSTRACT

This paper presents a time-to-digital converter for measuring absolute time differences. The time-to-digital converter
was designed and fabricated in 0.18-um CMOS technology and it can be applied to Light Detection and Ranging system
which requires long time-cover range and S50ps time resolution. Since designed time-to-digital converter adopted the
reference clock of 625MHz generated by phase locked loop, it could have absolute time resolution of 50ps after automatic
calibration and its cover range was over than 800ns. The time-to-digital converter adopted a counter and chain delay lines
for time measurement. The counter is used for coarse time measurement and chain delay lines are used for fine time
measurement. From many times experiments, fabricated time-to-digital converter has 50 ps time resolution with maximum
INL of 0.8 LSB and its power consumption is about 70 mW.
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Table. 2 Performance summary and comparison with
others previous works

parameter | 1ZMTC | TCASI | TIM2020 | This
2013 [10] | 2013 [11] | [12] Work
Technology | 5, 350 350 180
(nm)
Supply
Voltage (V) 13 3.3 33 1.8
Power (mW) 169 80 215 72a)
Resolution 5 10 71 50
(ps)
Max. Cover | ¢ 1.6 581 820
Range (nm)
INL (LSB) 13 1.9 1 0.8b)
Area (mm?) 1.29 0.3 17.2 2.2¢)

a) Expected power consumption from that of 1 path and counter
b) Measured value by using 1-path CDL and counter
c¢) Estimated area assuming 4-CDL pathes
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