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ABSTRACT

A TDC(Time-to-Digital Converter) of counter-type is designed by 0.18m CMOS process and the supply voltage is
1.5 volts. The converted error of maximum Tk is occurred by the time difference between the start signal and the clock
when the period of clock is Tck in the conventional TDC. And the converted error of -Tck is occurred by the time
difference between the stop signal and the clock. However in order to compensate the disadvantage of the conventional
TDC the clock is generated within the TDC circuit and the clock is synchronized with the start and stop signals. In the
designed TDC circuit the conversion error is not occurred by the difference between the start signal and the click and
the magnitude of conversion error is reduced (1/2) Tck by the time difference between the stop signal and the clock.
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Fig. 1 Start, Stop and Time interval signals in time-to-
digital converter
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Fig. 2 Time-to-digital converter (a) counter-type converter
(b) flash-type converter
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Fig. 3 Input and output signals in time-to-digital
converter (@) converting error by the time difference
between the start signal and the clock (b) converting
error by the time difference between the stop signal
and the clock
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Table. 1 Error in a conventional TDC and the proposed
TDC
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Fig. 5 Input and output signals of the proposed
time-to-digital converter (a) when the start signal is high
(b) in case of the stop signal is high while the clock is low
(c) in case of the stop signal is high while the clock is
high
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Fig. 6 Time interval signal and counter output (a) when
the stop signal is applied at 18.5nsec. (b) when the
stop signal is applied at 18.7nsec.
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Fig. 7 Input and output signals of time-to-digital converter
(a) time interval signal (b) counter outputs between Onsec.
and 250nsec.(c) counter outputs between 50nsec. and
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