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Research of MTF Velocity Mismatch Model for Time Delay Integration
CMOS Area Image Sensors

Yuan Gaobin Li Bingiao Xu Jiangtao Nie Kaiming

(School of Electronic and Information Engineering., Tianjin University, Tianjin 300072, China)

Abstract Modulation transfer function (MTF) velocity mismatch feature for time delay integration (TDI)
complementary metal-oxide-semicoductor (CMOS) area image sensors is studied. A model of MTF velocity mismatch
is proposed. The effecting factors such as accumulation stage, pixel size, lens magnification, line cycle, motor
velocity are analyzed. A TDI algorithm for CMOS area image sensor is applied to achieve time delay integration. The
TDI-CMOS system is developed based on a FPGA development board. The experimental results show that fyrr
increases 50 % by 8 accumulation stage compared to CMOS area sensor, when the intensity is 3 Ix and velocity
mismatch M(AV/V) is less than 2. The fyrr at the Nyquist frequency decreases 10% by 8 accumulation stage,
when the velocity mismatch M(AV/V)=2. When the velocity mismatch M(AV/V)=10, the fyrr decreases 35% .
Key words sensors; complementary metal-oxide-semicoductor (CMOS) image sensor; time delay integration
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Fig. 1 Pixel array model of TDI sensors
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Table 1 Key performance parameters of sensors

Value
1/2-inch(5:4)
6.66 mmX5.32 mm
5.2 pmX5.2 pm
Electronic rolling shutter
48 Mb/s
48 MHz

Parameter

Optical format
Active imager size
Active pixels
Shutter type
Maximum data rate
Master clock
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Fig. 4 TDI readout timing for four stages
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Table 2 Successive accumulation TDI algorithm

in digital domain
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