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Abstract: Digital readout of infrared focal plane array (IRFPA) orients its development. Compared with
traditional analog IRFPA, digital IRFPA has many advantages. The critical technique of digital IRFPA is the
digital readout integrated circuit (DROIC). The design and implementation of the 1280 x 1024, 10 pm DROIC
was introduced in detail in this paper. The DROIC was tested and the results showed its noise was 157 uV, the
power consumption was 165 mW when frame rate was 50 Hz, and the column fix pattern noise was 0.1%. The
DROIC interconnected short-wave infrared detector through flip chip successfully and completed imaging. The
images had good resolution and rich details. The test results and images’ effect indicated that the DROIC has
some features, such as low noise, wide transmission bandwidth and good resistance to interference and so on, and
contributes to the development of IRFPA’s performance.
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Fig.1 Diagram of the 1280 x 1024, 10 um DROIC
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Fig.2 Schematic of readout unit circuit
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Fig.4 Diagram of the second order Incremental Sigma-Delta modulator
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Fig.7 Diagram of 4-channel data transmission circuit
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Fig.8 Picture of the proposed 1280 x 1024, 10 um DROIC
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Fig.10 Test result of the DROIC’s noise
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Tab.1 Comparison of performance between different DROICs

Parameter This work SCD cardinal 1 280 HD ' SBF262
Format 1280 x 1024 1280 x 1024 1280 x 1024
Pitch/pum 10 10 16
Reading mode IWR/ITR IWR/ITR IWR/ITR
ADC/bit 14 13 22
Well capacity 750 ke™ 500 ke (Medium gain)” 450 ke
Noise S9e 170 e 9e
Frame rate (max)/Hz 100 160 200
Power consumption 165 mW@ 50 Hz 150 mW@ 60 Hz —
Power supply/V 33/1.8 33/1.8 —
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Pl 13 1280 x 1024 BT RIBLLIMAI BRI 1
Fig.13 Imagel captured by the 12801024 digital short-wave IRFPA
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Fig.14 Image?2 captured by the 1280x1024 digital short-wave IRFPA
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