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Abstract: Based on high-speed FPGA technology, the driving research of collecting spectral sig-
nal was realized by using line array CCD controlled by external trigger synchronization according to ex-
ternal demand. According to the test data in this paper, it could be seen that the fixed delay time of the
designed circuit board was 2.809 9 ps, and the delay accuracy was no more than 86.1 ns, and the spec-
tral signal collected by the linear array CCD could meet the requirements of spectral analysis. This pa-
per designs and realizes the optical signals collected by the external trigger mode to control the

TCD1304, providing application reference for later industrial testing.
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Fig.1 Block diagram of hardware system
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Fig.2 Physical diagram of circuit board
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Tab.1 Main features of TCD1304DG
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Fig.3 TCD1304 electronic shutter control timing diagram
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Fig.4 TCD1304 timing requirements
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Tab.2 TCD1304 timing characteristic parameters

et SYMBOL MIN TYP. MAX UNIT
ICG 55 &R f 1000 5000 —  ns
1CG FI SHE ST L 100 500 1000 ns
SH £ 10000 — —  ns
{55960 1C G MBI E Sy 1 0 20 * ns
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Fig.5 State transition diagram of external trigger signal
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Fig.6 Diagram of TCD1304 drive signal state transition
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Fig.7 Time sequence diagram of 1 ms signal
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Fig.8 Time difference from external trigger signal to the be-

ginning of CCD exposure
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Tab.3 Test data with integration time of 1 ms

- A% ETRAY SH R REUT ZAH
Ll /s 1/ ps t/ps
#5140 —0.008 2.768 2.776
#5240 —0.008 2.812 2.820
%34 —0.008 2.780 2.788
Had —0.008 2.740 2.748
%54 —0.008 2.880 2.888
55641 —0.008 2.872 2.880
o —0.008 2.796 2.804
o5 84 —0.008 2.728 2.736
5594 —0.008 2.736 2.744
104 —0.008 2.860 2.868
$114 —0.008 2.780 2.788
Hi124 —0.008 2.748 2.756
1341 —0.008 2.888 2.896
9144 —0.008 2.860 2.868
W54 —0.008 2.780 2.788
ZEHIIAH /ms 2.809 9
ZEAH S /ns <86.1
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Fig.9 Spectral signal collected by spectrometer
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