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Abstract: In order to resolve the problem which is the large cost of time and material resources
when the ground real-time compression storage unit needs connect to the CCD camera, and improve
the efficiency of the testing the ground real-time compression storage system, the image
simulator system is designed and uses FPGA to realize the timing and logic control. The data
is communicated between the USB 2. 0 bus interface and the PC, and downloaded to
FLASH. Meanwhile the self-check figure created by FPGA also simulates CCD output. And
in order to make sure the high-speed transmission between data and space camera real-time
compression storage unit, the system uses synchronous serial LVDS interface and high-speed
Gbps interface and Camera Link interface. The result proves that the speed of data download
comes to 40 Mbyte/s from USB interface, and there’s no fault and lose when data transmit-
ted between synchronous serial LVDS interface and high-speed Gbit/s interface. So the
system is stable and reliable.
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Fig. 1 Design of simulative image compression resource system
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Fig. 4 USB firmware framework flow chart
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Fig. 6 Logic simulation of gray variation

o Y B AR B GE ik Camera Link 4 1%
$23) DALSA RE R & FHEG MR R K 7
iR . AT LA B BGRB8 A R AR EL

o U P18 T 4 B IR B AR LD, T2 R G2
RE. i USB #: 0 F 23] FLASH iy EALHLbR
W3 & & %, i if Camera Link £ 1 % 4% 3
DALSA RIEREF KGR KR B g 8 Fim.
AILLE B MR G e 2 — M T R R E,

B 7 % Camera Link $ 1R (1) B &% EE

Fig. 7 Self-check figure from Cameral.ink interface

(b Camera Link 42 F 5875 i) 328 J&% (815 ‘
B8 Wik ER i OR R
Fig. 8

Impression of two pictures



%27 %

g T EAE I X USB T #% #RE , % B— iF 80
Mbyte & B BG40 23] 1 4~.5 4~ 10 ~F1 20
ANIETE L BB AN ER 1 TR L AT LT 2R
¥17E 40 Mbyte/s, 5 60 Mbyte/s )3 & H 220,
X RO PG S USB 354 R #nda) . HAE

F 1 USB T#H i ENR
Table 1 Test for speed of USB download
- BBCREY USB F## )/ (Mbyte « s™1)
1 42
5 40
10 38
20 39

&9 REPRR B AR S K
Fig. 9

Hardware of platform

Z F X #:

Sz B I SR T CYPRESS #9945 9K 3 . %48
FLEAFH /N 40 Mbyte/s By H A

g Y S A AP P AR e A AR L R
Bk AT AT B 0. 7~1. 3 kHz, 7£ 0. 7
kHz,1.0 kHz,1.2 kHz f1 1. 3 kHz 4 F454i T
[f] 20 B3 47T LVDS 45 17| @& 8 AT Gbps #2 M i
PR B4 5 D IR B8 0 A7 % L TE s & 2k I
BB A B AR R RS E R . R B 1 5 S
JE 48 22 GEAH I » 28 3 Il 2 A AR B 1% Sife 2t A ]
MR, SR UL MR A8 AL IR 2 A PL R
FRGHIX R, 58 2 H CCD A HLIE G f it
It HRARG0 m] S v R Ae e M . R 1 S5 i [&]
9 PR

6 &% #

Bt 7B AP LR R 4. R USB
P VAT RGN #. WS A FPGA 14 &2 45
AR EALIETE o R AR 22 & 47 LVDS # 1AE
B Gbps #2118 O& 1 K 55 3t 1w A BILSE I s 4
FrA o0 Y AL . >R A FPGA #E AT 2 72 14
R B A AT R R B AR B N B R
Moo SEHIEW] % AR GEPE RERGE T AR AT 4R 41t 51
SE T REAE LR 7R =S AL OF 4R 4 T AT 2
AR I T B

L1 1 sk5erE, @0t MoEse 45, M 225l CCD B K ab 85 i R g it (1], #& & 5 25,2011, 26(3):397-403.
[ 2] #ME. JPEG2000 B 45 BIME IR 4 B4 i 47 T R BEROR B (D1 Kb« [ By B 22 AR K= BF 52 A Bie » 2007,

[ 3] %AHE. ST USB 5 FPGA MR 4 Rt iy ieit [D]. PU% . PU g FRHL R, 2011,

[ 4 ] Cypress Semiconductor Corporation. EZ-USB FX2LP [ TM] USB Microcontroller [EB/OL]. [2005-02-01]. http://

comsec. com/usrp/CY7C68013. pdf.

[ 5] Samsung. K9XXGOSUXA [ EB/OL ]. [ 2006-7-18 ]. http://ams. cern. ch/AMS/DAQ/specs/ds _ k9xxgO8uxa _

revll. pdf.

[ 6] 2, THK. mmEERA RS H SDRAM {6l 29 SE 8 [T]. ik dh &5 27, 2006,21(1):48-51.
[ 7 ] Micron Technology, Inc. Synchronous Dram [ EB/OL]. [2002-3-02]. http://download. micron. com/pdf/datasheets/

256 MSDRAM. pdf .

[ 813, i, 2, 45, JET Camera Link Ppill iy CCD BHERE RS [J]. F A K5 FR.2010,28 (4):372-376.
[ 9 ] Texas Instruments. TLK2711 1.6 TO 2.7 GBPS TRANSCEIVER [EB/OL]. [2001-09-01]. http://www. datashe-

etcatalog. org/datasheet/texasinstruments/tlk2711. pdf.
(107 3kik AR475. 2T TLK2711 1 3 EHGBUR 17 &5 & 4 [J]. £ 5 #%3+,2009,25(1) : 287-286.
CI1T BRI FBEAR XSO, 2. 5 1) 328 Je A3 o 8 405 SO R AR A R G o [T, &b 5 27 ,2012,21(2) :257-262,
[12] £, ik AL . LB CCD R R g B RETB it [T]. 25 #% 42, 2009,17(8):2011-2016.





