B40% %4 # & F # K Vol.40 No.4

2020 4 12 A OPTOELECTRONIC TECHNOLOGY Dec. 2020
D e moean { DOTI: 10.19453/j.cnki. 1005-488x.2020.04.005
YRR Sk H Y

HeT FPGA M % 41 25 P il i e CCD ka5
%éﬁfﬁvl, % SI}5112, ?ngﬁl, J%W;’EZ, %ﬁ%ﬁ%l’ ?ﬁﬂﬁ‘l‘lg, %%553

(1. M SEM N H H e KR 1300125 2. H E B F# B B LA B AU S5 Y B 98 T, K% 130033;
3 KFEPE TR ZRARAR,KF 130033)

MW E: X RUBEFPCGAR AR M &N, LIARYE S8 F R H 4k L F F 3% 41 & % CCD
KEXEFE SRRy, @AM, &8 CCD I 3h £ B & 7€ B B 17 % 2.809 9 ps, ZE B4 E T &
T86.1ns, &% CCDXER WG RE T HENMENMEK, it ZIAI KT X EFH TCD1304
XEXREE  TUNEH T kN RBE-RLASE .

KR b ERB A BAR S EH EFEER Y

mESZES: TN386.5TP23 XEARER: A XE4HS:1005-488X(2020)04-0265-05

Linear Array CCD Drive Based on FPGA External Trigger
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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

i SYMBOL MIN TYP. MAX UNIT
ICG 55 &R 4 1000 5000 —  ns
1CG FI SHE ST L 100 500 1000 ns
SH £ 10000 —  —  ns
{55960 1C G MR 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 FREUT XA
Ll 4/ ps 1/ ps t/ps
H14 —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
5641 —0.008 2.872 2.880
74 —0.008 2.796 2.804
o5 84 —0.008 2.728 2.736
5594 —0.008 2.736 2.744
1041 —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
144 —0.008 2.860 2.868
W54 —0.008 2.780 2.788
ZEHIIAH /ms 2.809 9
ZEAH B E /ns <86.1
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Fig.9 Spectral signal collected by spectrometer
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