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Applications of ASIC in the long array column of infrared TDI

detector
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Abstract: There always exist some challenges in long array column infrared Time Delay Integration(TDI)
detecting system, such as large number of channels, high noise and power dissipation. To solve those
problems mentioned above, a new solution was proposed to improve the performance of infrared TDI
detecting system with Application Specific Integrated Circuit (ASIC) chip (eight —channel signal
conditioning chip). Meanwhile, it helped to light the weight and reduce the system volume. In the
system, the noise and dissipation both reduced to half than before. The average noise of system was
1.42 mV with power of 0.73 W. More higher integration was achieved by Readout Integrated Circuit
(ROIC), design complexity and workload were reduced. It provides technical support and practical
foundation for micro miniaturization aerospace remote sensing satellite development.
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Fig.1 Traditional infrared TDI detecting system
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Fig.2 Infrared TDI detecting system with ASIC
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Fig.3 Function of eight—channel signal conditioning chip
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Fig.4 Implementation scheme of eight—channel signal conditioning chip
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Fig.5 PV array topology of 512x8 infrared TDI detector
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Tab.1 Characteristic of 512x8 infrared TDI detector

TDI detector features HgCdTe
Detector spectral response/m 3-5
Format 512x8
Pixel pitch/pumx pm 24x33
Pixel space/mxum 28%56
Max frequency rate/MHz 8
Dynamic range/dB 74
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Fig.6 Implementation scheme of infrared TDI system with ASIC
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Tab.2 Power supply of 512x8 infrard TDI detector

Name Features Value/V  Typical value Noise
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Fig.7 Electric circuit of bias voltage
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Fig.9 Timing diagram for 512x8 ROIC key signals
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Fig.11 Experimental system
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Tab.3 Optical parameters of experiment

Optical parameter Value
Optical aperture/mm 25
Spectral response/pm 2-5

Focal length/mm 50

F 2
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Tab.4 Operating parameters of 512x8 infrared TDI

detector
Items Value
Clock/kHz 500
Integral time/ s 400
IFOV/(°) 0.0321
Scanning speed/(°/s) 20
Frame period/ s 1605
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PEREDEAT IR, P38 38 A9 RMS B K SF, 4050k
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Tab.5 Comparison of different system

ASIC Traditional
Area 3 cmx3 cm 15 cmx15 cm
Noise 1.42 mV 2.49 mV
Power dissipation 0.72W 1.23W
Development period Short Long
Complexity Low High
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Fig.13 Infrared image
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