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Improved readout circuit with BDI structure for VLWIR FPAs

Hao Lichao'?, Chen Honglei', Li Hui', Huang Aibo!, Ding Ruijun?

(1. Key Laboratory of Infrared Imaging Materials and Detectors, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A 32x32 readout integrated circuit (ROIC) for very long wavelength (VLWIR) detector was
designed, which uses buffered direct injection (BDI) unit cell as input circuit to reduce the input
resistance, increase the injection efficiency of signal current, and provide precise biasing voltage to the
detector. Due to very low output impedance of VLWIR detectors, a high gain feedback amplifier was
used to provide the inverting gain by a differential stage. By means of novel current mode background
suppression, the integration time and the signal-to-noise ratio (SNR) of image data was increased when
VLWIR FPAs run at high background environment. At the same time, better contrast and dynamic range
was also achieved. The final chip was fabricated with HHNEC CZ6H 0.35 pm 1P4M process technology.
The test results show that the output dynamic range is over 2.0 V, the linearity could reach up to 99%,
the readout frequency is more than 2.5 MHz, the RMS noise is less than 0.3 mV, and the power
dissipation is less than 100 mW when the ROIC operates at the temperature of 50 K.
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Fig.1 System structure of VLMIR FPAs readout circuit
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Fig.2 Circuit diagram of BDI
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Tab.1 Simulation result of amplifier

Parameter Value
Supply voltage/V 5
Voltage swing/V 0.2-2.4
DC-open-loop-gain/dB 86
Phase-margin/(°) 58
CMRR/dB 110
Power consumption/ W 18
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Tab.3 Summary of chip characteristics

Parameter Performance
Array size 32x32
Pixel pitch/um? 60x60
Power supply/V 5
Linearity 99%
Well capacity 1x10%e"
Output swing/V 2.2
Power dissipation/mwW <100
RMS noise/mV <0.3
Memory current error <2%
Operating temperatures/K 50
Max. readout clock frequency/MHz 2.5
Typical readout clock frequencym/MHz 0.6
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