28 3

Vol. 28, No.3

2005 3 NUCLEAR TECHNIQUES March 2005
201800
125 ps 7.2ps
- TDC
TM932 TM935.45 TP274'.5
- TDC
DL
DLL
CMOS Delay
line DL ™2 7TDC 1
CMOS CMOS < 100 ps
1
Start
—DDr DD 1'1
tY £ Y t, ' 2
Stop . 3]
Registers TDC-GP1 WT77ES8 TDC-GP1
| I
125 ps 250 ps
1 TDC 7.6 us
Figl Digita delay line 200 ms
Stop Time base
enable I[l
| [0
Start. O——— TDC - GP1 .
Swopl © oy | e | V775 == ough ouus
line alibration MC
Stop2 O |
[ —
Reset O
<F}IFO", parallel output
to NI PCI - 6503
2 TDC
Fig. 2 Block diagram of the TDC
863 2001AA613010
1964 1984 E-mail: dingjg@ssrc.ac.cn

2003-09-27

2004-08-10



174

28

12
2 3
Start
Stopl  Stop2 2 Reset
Stop
Hit Start
4
Start |
Stopl |
Stop 2 |
Reset t,
3 TDC
Fig.3 Timings of the TDC system
2
ty  stop Start
0.5us Stop Stop
Start t
to Start
Start Start Start
Reset
TDC-GP1
17.734475 MHz
TDC
FIFO
13
8 WT77E58 1
TDC-GP1
2
3 Reset Start
4 8
TDC-GP1 /
(Stop-Start)

TDC-GP1 8 16

32

FIFO

FIFO

PCI

16

PCI-6503

bit15

Va= b15+ b14x 2_l+ blgx 2_2 +

=16

Tea

1KB
FIFO 1

16

NI PCI-6503
PCI-6503 A B

FIFO
FIFO A B

FIFO

16 0—1.999

bitO  bit14

+ box 515
32768

Val X Tca|

Tea = Clock Dividerx Tg=

64 /17.734475 = 3.6088 us

2

SRS

DLL

DG535
TDC PC/Windows
1
0.5 ns
DL



3 TDC 175

1 TDC
Tablel Performance of the TDC system

Range/ ps 0.5—7.2
(ty) Min. timeinterval/ ps 0.5—0.7
Max. frequency /kHz >1
Resolution/ ps <125 (one channel mode); < 250 (two channel mode)
o Standard deviation/ ns < 0.2 (wheninput is 2/3 of the full range)
Hit Hits per channel 1 (set by software)
Double pulse resolution/ ns ~15
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A high-resolution time-to-digital converter system based on digital delay line

DING Jianguo  SHEN Guobao LIU Songgiang
(Shanghai Institute of Applied Physics, the Chinese Academy of Sciences, Shanghai 201800)

Abstract This paper describes a high-resolution and cost-effective TDC (Time-to-digital converter) system, which
mainly consists of a micro-controller and a general-purpose TDC chip based on the delay line technique. The system,
in high-resolution mode, reaches a resolution of 125 ps with one channel and a dynamic range of 7.2 ps. The system
has been used in an airborne laser depth sounding system in a shallow-water environment.
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