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Design of Multi-Channel High-Speed and
Short Blanking Period Linear CCD Image Data Storage
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Abstract: In order to solve the problem that the image data for the remote sensing aerospace
camera is hard to store parallelly, which frequency is over 100 MHz, a multi-channel high-
speed short blanking period CCD image data storage method is put forward. Firstly multi-
channel image data are parallelly stored to SDRAM array. and then read out image data from
SDRAM array and finally stored to computer’s hard disk channel by channel via the frame
grabber; for the problem of SDRAM fixed time refresh, the input image data’s width is
changed in order to reduce the SDRAM clock frequency; serial-parallel conversion and parallel-
serial conversion operation combined with asynchronous FIFO are used as interface of diffe-
rent clock domains,in order to solve the high speed image data non-integer times of the data
width conversion, the formulas which are minimum depth of asynchronous FIFO and lowest
operating frequency of the SDRAM are given. Research and application results show that the
design based on FPGA as the data processing and controlling center meets the application
requirements, the total parallelly writing data rate is up to 4. 13 Gbit/s.

Key words: multi-channel; high-speed; short blanking period; parallel storaging; bit

width conversion

KB HEI: 2012-08-02; fEITHHA: 2012-10-17

EE£TH: HEAARSHES (No. 61108066) 5 H A B AR A4 10 FFH (No. 201215107)
EE BN RiE(1980—) B, I ML 18 4 E AT CCD M HL R AR Ha 26 i B AR B 5%
* WAEEE R A, E-mail: liujg@ ciomp. ac. cn



% 2 Z

ik, A B EUE T R R M CCD BURBUE A% 15t 285

I T U e RE I R B AF SR AR N T S R

1l " B 5 S T B 2% B CCD R o 75 ik — 4 4
LER A 2 R T I COD RIBLEY 75 SDRAM A B 5 I i 7 22 ¢ 10 5 I 091 2 f

MG B FER AN W3 5 R A CCD i H
80P R O BP0 R AN BT AR i AT ek %
T B TR G R0 R % i o R 2R 3
UL 2 AU R AR BIL 5% 15 309 1) 5 28 552 I A7k P 5 K50
TE o T RS 5 22 R CCD B 942 I B i) e 75 52
I SR SR AE [ — Bt ] A1 4% - CCD Y MR B
B4 i T R 2 Rl W AN B 2l R AR
Dife. ZiE EGCRE R A% & B A S S ER
G i di g 2 L AR B KT L i LA i E O 2
21 R G U RE MRS AL B 2 H R
link & R (9 K ARSI Sy 85 MHZ™ L Al JE 47
g 100 MHz i 25K s LVDS & —Ff g 1 {1
IFEARIE R (Y 22 7305 5 BOAR 6 A 4% A i 2
il — Xt 22 47 PCB Ak 2k sl F i i 8 1% i 20
35 1 T 3R B R R A A i T R S A
P SR AR RE 0 2 O £ S e [l g e
AL T R i B BB R R T

Camera-

B ANPOE I T R GEIAE 10 HA A R BT
WA 77 % BOR s e 1 100 MHz 1)@ 35 T
PEAT PRGBS i 107 0 P A1 B A% A 4t 2 W

2 W E KRG

XL 25 AR 3 SRR [ CCD AR AL 18] B8R 35 1R
A8 15 AR SCHRE I — Mo w7 S IF ) N [ e A7 i 22
% o 3 PRI R0 H0 L AT A 0 9 77 3k o T A 1]
B S I A7k 22 B T 888080 » O 7 S I 77 4%
Je FE A fith A P P 8 e B 1) SR LA % b A EAT IS
Ak B,

e 1 s B A B BRI TE 7. 8<<n
<16 I BRA Ny f BT A A SRR R
B nana A BB /NAT RNt . BT 5
NI 05 % 5 100 MHz, SDRAM 325 I
PR 2 B n] Sl R AN S n bit BGREE
S IR gy A BEAT R IR R S P FIFO A

THE. M A b 35 D) 45 B SDRAM. 1 48 1 i 4 S s
SDRAM HA B8 KM MARME A 78] HEIF g BACERBUE L5 158 16 bit

TR Z R Y B A 2 O s i R
S CCD AL 8 B 1 Ko 1 8 iR T 16 58
R L8 16 bit 1) SDRAM {7 fiff i 2k 2% A7 4L
Wi AFTE BT PR 9% 5 th T SDRAM 7 i3 5 #:4F i

M ELHE A7 A SDRAM s )\ SDRAM o3z i 24l
Mt R 5 AR R o #6258 16 bit 1y B
2 IR gy CL 5340 FIFO B HUJF B #5448 D,
o i AL FE o bit AU .

LN K B) SDRAM 1 i 35
f... =t f;"/lé S8 fsmmq/n Jf-Ha f;'l)l{ﬂl
— ey FIFO |
n bit A 16n bit A 16n bit B 16 bit
SDRAM
n It e . S ‘spram /] HIt: Jsoram
SEEL Eeiv S16 1 Bro fonuwln R :
n bit D 161 bit B 16n bit C 16 bit
Bl 1 g CCD EUGEE 7t 7 40 i 1L 45 14 1&]
Fig. 1 Simplified structure of single channel CCD data storage system
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Fig. 2 Structure of multi-channel CCD data storage system
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Fig. 3 Cycle diagram of main state machine
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Fig. 4 Flowchart of writing
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Fig. 6 Structure of verification and testing circuit system
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