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ABSTRACT

The synchronous TDC(Time-to-Digital Converter) of counter-type using current-conveyor is designed by 0.18m
CMOS process and the supply voltage is 3 volts. In order to compensate the disadvantage of a asynchronous TDC the
clock is generated when the start signal is applied and the clock is synchronized with the start signal. In the
asynchronous TDC the error range of digital output is from -Tck to Tck. But the error range of digital output is from 0
to Tck in the synchronous TDC. The error range of output is reduced by the synchronization between the start signal
and the clock when the timing-interval signal is converted to digital value. Also the structure of the synchronous TDC
is simple because there is no the high frequency external clock. The operation of designed TDC is confirmed by the
HSPICE simulation.

FIHE : A7-gRE g, 7heE e, ZAER, AR duolo] 3|®, AZREAAlS
Key word : time-to-digital converter, counter type, flash type, current conveyor circuit, time-interval signal

Received 26 November 2015, Revised 31 December 2015, Accepted 14 January 2016
* Corresponding Author Jin-Ho Choi(E-mail:jhchoi@pufs.ac.kr ,Tel+82-51-509-6242)
Department of Embedded Software Engineering, Busan University of Foreign Studies, Busan 46234, Korea

http://dx.doi.org/10.6109/jkiice.2016.20.3.577 print ISSN: 2234-4772 online ISSN: 2288-4165

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



H=HE S =

I.M E

AREEAE B o] 7H 54 KA 9 B
AA 27 ol 8ol HITHL, 2]. )3 SmAl e}
o -t Ad Waly]e} 2L FE TAE AHEH
ol AITH3]. 23719] A7-HAY W) opdzl
ehelo go] AR, otw % AzAL 59
A2 YA ehel 0.z AAE L gl

_

Start signal
Stop signal I
Time Interval _I—l_
signal
(@)
Time Interval ———»
High frequency Counter
clock
(b)
Start Stop
L Delay I
Element | Flip Flop
Delay -1
Element .| Flip Flop " Logic
| Circuit
| 1
! !
}
Delay S
Element Flip Flop

©

Fig. 1 Time-to-digital converter (a)input signals (b) counter-
type converter (c)flash-type converter
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Fig. 2 Current conveyor circuit symbol
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Fig. 3 Current conveyor circuit using operational amplifier
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Fig. 4 Input and output signals of time-to-digital converter
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Fig. 5 Time-to-digital converter circuit
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Fig. 7 Input and output signals of time-to-digital converter
(a) start signal (b) Vci1 and Vo, signals (c) counter output
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Fig. 8 Input and output signals of time-to-digital converter
(a) time interval signal (b) counter output
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