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Abstract: Out-field laser jamming experiment of varifocal colour CCD imaging system irradiated by
semiconductor laser was done. Laser jamming effects of colour CCD imaging system with different focal
lengths were measured. Laser jamming model was set-up, and theoretical proving and analysis on
experimental results were completed. Theorical and experimental results show that laser jamming effect of
colour CCD imaging system irradiated by 750 nm laser is obvious, and CCD surface appears obvious light
saturation and crosstalk phenomena. In the same initial laser irradiating conduction, laser power truncated
by the aperture gradually decreases with increase of focal length f, and light saturation area on the CCD
surface gradually increases. When focal length f of colour CCD imaging system is 17 mm, light saturation
area on the CCD surface is 0.33 mm x0.29 mm. While focal length f of colour CCD imaging system

increases to 120 mm, light saturation area on the CCD surface is 1.8 mmx1.2 mm. Simulation results are
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coincident with experimental results, and it proves laser jamming model is correct. The conclusions have

a reference value for colour CCD in the practical application.
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Tab.1 Main parameters of Si—based CCD device
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varifocal optical system; semiconduction laser;

light saturation and crosstalk
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Fig.1 Overflow process of laser-induced charge Q,
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Fig.2 Schematic diagram of laser transmission in inner optical system
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Fig.3 Basic principle of Bayer fiter
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Fig.4 Flow chart of laser jamming model
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Fig.5 Schematic diagram of experimental principle
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Fig.7 Response curves of ICX409AK chip
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Fig.8 Laser dazzling effects of varifocal colour CCD imaging system
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Tab.3 Laser dazzling results of varifocal colour

CCD imaging system

Power density Focal Light
Power/W to target leneth/mm Distance/km  saturation
/KW -cm™ ¢ area/mm
160 4.2 17 1.3 0.33x0.29
160 4.2 60 1.3 0.75%0.66
160 4.2 120 1.3 1.8x1.2
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Fig.9 Laser dazzling simulation images of varifocal optical system
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Fig.10 Distribution of 750 nm laser power density to target
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