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Design of High-Speed and Multi-Channel

CCD Image Data Processing and Transmission System

ZHANG Gui-xiang,JIN Guang" ,ZHENG Liang-liang,ZHANG Liu
(Changchun Institute of Optics s Fine Mechanics and Physics sChinese Academy of Sciences sChangchun 130033  China)

Abstract: In order to solve the problem that the data output of space optical remote sensing
imaging system is multi-channel and high rate, a new design scheme for high-speed and
multi-channel CCD (Charge Coupled Device) image data parallel processing and transmission
system is proposed. The design uses field programmable gate arrays (FPGA) for the data
processing and logic control. For high speed and multi-channel CCD image data processing,
the paper adopts regional parallel processing based on FPGA. The FPGA inner block RAM
is used to build high speed image data buffer and time-division multiplexing is put into opera-
tion to achieve high speed multi-channel image data integration and real-time processing. For
high-speed multi-channel CCD image data transmission question involved, the paper analyzes
in-depth low-voltage differential signal and high speed differential serial transmission tech-
nology, and put it in practice. Those technologies enhance the system high-speed transmis-
sion capacity, and lower power consumption, strengthen anti-interference ability. The result
shows that the design has good stability, flexibility and versatility, which has already been
successfully used in a 40-channels high-speed CCD imaging system with the data rate up to
7. 68 Gbit/s.

Key words: high-speed; multi-channel; CCD; parallel processing; LVDS

i EEF: 2010-10-18; 1&iTHEA: 2010-11-26

E£WAB: HHEHARRFEAETH (No. 61008046)

PEE B KT (1982—) , 5B, DUJI AR L 1 BB SO B R 5 5 b 1 5 B i B AR A 9T
* 38 tHEE & A, E-mail : jing@ ciomp. ac. cn



398 " A

R % 26 &

&n

1 g E

Bl LR D't o 18 SR B 10 i L R A%
T 3 SRR BIL A M 1T 15 56 20 % 0 MR 9 ) 915 A 255K
AW R O T AR R @ BRI KOt
R A RIS R FH o S 22 30 3 A i b A o
Je BT E R 1 A CCD %ot AR5, [ i
7L TR RO R TR Kl s 2 L PR
SCo—JE 08 T 2 A BB 3t w0 SE . R T 2 A
CCD e s 2N T IRIESE 5 f A7 19 50 2 56 5%
. CCD R I Z Al Sk AT it o 31X 6 SR 17 S
TR CCD BRI i 2R3 38 T )5 s
ey A B A2 B M B L A S ) PR B A% a7
FOE LA I o 20 B R L RO 7 1 A I 20K . |
S B 4 T 0I5 T B A i R L AR
i 38 22 . 51 R AR i A BRI N AR G IR IR

Bt 22 B R = B SRR E Y 2 Rl
fii AR PR 23l PCB A3 2% 0 XE BE 42 5, O HL 3
TN A5 5 A S B A0 AR L B R BE T A 3 JEAH AL
BNRIE IR .

R ICAES 2 [ N A G H R 1 3L a1 AR
B 40 W8 B CCD AR R etk il 75 oK L 5 s —
iy 1 223038 1) CCD QA J- 17 40 315 1% 4
RGO ZIE 0 LA SE B Al g S 06 5 UE
T 7 W AT R ] SR

2 Kt EERZGEN

ARRGEUTHE R T HCBL 40 38 1 1Y R CCD
PR K503 0 [ B 3 B G 4 B 49 LA B #% A A AN
L4, R AURAERI I E 1 iR, £ CCD g
LRI Sty  E5 4 Ak B B 0T | ) TR A AT AL BT RS
422 JAE 1 1 LA B i R B R A R G 5

e L FRSEE . O BT
EiE1~8 BoEmph
8x12 bits BB FPGA < Ef%‘igs ERELVDSEREN
24 bits ¥ & FIE IR
TRASHES
HiE9~16 BoEmph
812 bitsBORU FPGA < Ef;\g)s FELVDSBIER, i
21 b AR : g
b -~ TEFPES §
HWiE17~24 e
Bl 50 bioBdRk FPGA > ﬁgzgs FHELVDSEERY 18
GIE] 24 bits ¥ A FERR R
TSRS Y, *
Eig25~32 BoEmtey 4
Sx12 bitsBIEA FPGA < Eg%\gs FELVDSHIE ) *
24 bits¥EE BB R
-~ TEPES
WiE33~40 e
8x12 bits BB T FPGA » E:?,:é)s FELVDSEERN
24 bits¥-& BRI )
A A
CCDAE B RS-422 /84 RS-422 - -
> BEED - - AR
F 1 REGEHIER
Fig.1 System framework block diagram
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