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Detection and generation of multi-spectral TDI CCD
signals for space optical remote sensors
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Chinese Academy of Science, Changchun 130033, China)

Abstract: A method to detect high speed and parallel CCD control signals and to simulate sequential
video signal outputs is presented to realize reasonable design and applications of a space optical remote
sensing system with high-performance and multi-spectral TDI CCD image sensors. At the line readout
and transfer period of 200 us, 48 clock drivers and 31 DC bias signals are analyzed and detected simul-
taneously. At the same time, the prepared image data are fastly transmitted from a disk array to a vid-
eo image generator consisting of a FPAG, a D/A, an amplifier and a denoise circuit through the PCI-
X and LVDS bus, so that the sequential and real-time outputs of diversified testing video images are
realized. It is shown in experiments that three simulative chromatic video signals at a frequency of 6
MHz and eight simulative panchromatic video signals at a frequency of 12 MHz are generated synchro-
nously with the reference voltage of a video signal of 8 V and amplitude ranges of 0~1.7 V and the
valid sampling time and the signal stabilization can meet the requirements of the simulation and detec-
tion for the imaging circuits.
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Fig. 1 Model of TDI CCD signal simulation and test




1812

51T &

2.2 WNRGEARRFEIERE

TDI CCD 5545l {5 B I3k R 48k 5 #4
H AL WE 2 s . 845 (1) DMA (Direct Memory
Access) M fE#i & 4t Bl 5 PCl-e #t. % LVDS
(Low Voltage Differential Signaling) # T [Y
PCI-X #z B & PCl-e Sy PCI-X 32 A 4fi Al 1) 155
R4 S5 AIL A P 1 A5 AL 1 5 AR A A B ) e 48 P
FIAE LI (2) I ST LB 5 (3D i A5 5 12 4 LA A
R 2 g8, B el PR E SR Sl {5 5 AR AR WL I L LU
s A 5 1 R B VL g LR CA/ D) B 48 ri i G2 4 L
B H P HL YR S TR R B R AT T — 48 1 X 2 H,
EET Virtex-4 FX G (19 B3 0l 4 £ 1] B4 51
(Field Programmable Gate Array, FPGA) %4
5 (4) BB 4 K A AR 565 R el LA 3 1 A7 ik
#% (Double Data Rate SRAM, & #% DDR) .D/A
A4 A5 TICOR UE J Ak BE R AR HH PR B 4 S Ak B
5T Virtex-4 FX P& 1 m A4 FPGA % 4 i s
G EER R RS, Bl T IR LUK AR L
F G0 AT TR R L B S A

24 TDI CCD {5 5 4f X R G s TAE)S
I 0 A8 B 2] v S0 A 4 A 400 R B AR L ik DMA
T5 AL % B8 R 5L A PR 2 R R Al
o T A2 B 2 PRIAB  4 R AR BLPE ) &R 48 P i) DDR
XITE [R5 i Bh i H N E S EAN RS S
(X T) 52 W I 47 46 0 CFE HL % 3% 3 3k 1) TDI
CCD {55 . #7 & B2 55 IR 25 L 45 1k B AL {5
Y R R RGN TR LR R Y E AR
SRS AT B s A TR R ME B i o R e e A A
B 2R G0 ) s ) 55 A B PR LAAE 5 A e I
B E VR B A AR FRE A T ) 25 Rk 2
(i) 27 18 J i

ﬁg -
[ 1% 15
5| g 5
TUE = Bl =
g | [H
G EN L]
=N SRR B H

FRUAMBL  TEpamus

2 A K 2 R

Fig. 2 Principle and composition of detection and simulation
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