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%1 CCD47-20AIMOMEESEL
Table 1 The CCD47-20AIMO performance indexes

Item Value

Image area 13.3 mm x 13.3 mm

Active pixels 1024 pixels (H) x 1024 pixels (V)
Pixel size 13 pm x 13 pm

Storage area 13.3 mm X 13.3 mm

Storage pixels 1024 pixels (H) x 1033 pixels (V)
Maximum readout frequency 5 MHz

Output responsivity 4.5 pV/e~

Peak signal 100 ke~ /pixel

Dynamic range (at 20 kHz) ~50000:1
Readout noise (at 20 kHz) 2.0 e” rms
Spectral range 200-1100 nm
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Fig.1 The spectrum response characteristic of CCD47-20AIMO at —20°C
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Fig.2 The diagram of CCD47-20AIMO structure!®
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Fig.3 The diagram of CCD47-20AIMO operating mode
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Fig.4 The structure diagram of drive circuit of CCD imaging system
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Fig.5 The clock drive circuit of CCD47-20AIMO image area
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Fig.6 The diagram of correlated double sampling!®!
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Fig.7 The schematic for producing DC bias
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Fig.8 The structure diagram of CCD&AD drive modules
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Design of Frame Transfer Area CCD Imaging System
for Dark Objects

ZHANG Yu-heng!?  YAN Yi-hua!

(1 Key Laboratory of Solar Activity, National Astronomical Observatories of Chinese Academy of
Sciences, Beijing 100012)
(2 University of Chinese Academy of Sciences, Beijing 100049)

AsstracTt To realize the requirement of low-noise observation of the dark objects
in deep-space missions, a simple and stable design method for the imaging system of
space camera is proposed in this paper, and it is performed for the schematic circuit
diagram design of each part of the CCD47-20 back illuminated AIMO produced by E2V
company. The long exposure for the dark object observation can be realized by adjust-
ing the delay time. The imaging system circuit uses the synchronous dynamic random
access memory (SDRAM) and correlated double sampling (CDS) analog-to-digital con-
verter (AD) which can remove the noise in the image signal. The Altera’s Cyclonelll
EP3C25Q240C8 field programmable gate array (FPGA) is adopted as the core con-
trol device in the imaging system to write the driver, which is modularly designed and
portable as well. The simulation and measurement show that the drive circuit works
normally to satisfy the requirement of systematic design.

Key words space vehicles: instruments



