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Abstract The dark currents of near-infrared InGaAs detectors were studied by I-V curves, the relations between
the dark currents of InGaAs detectors and the dark signals of InGaAs FPA were analyzed. The result shows that the
dark current is dominated by diffusion current at —100 mV reverse bias down to about 273 K, the dark current is

about 0.92 pA at —3 mV reverse bias, which cause the corresponding electrons of 2. 87 X 10° in FPA and the
dynamic range of InGaAs FPA
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dominated by generation-recombination current at —400 mV reverse bias down to about 273 K., the effect of interface
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current on the dark current increase at the smaller bias voltage. The dark currents of InGaAs linear detectors is the
major reason of the dark signal output of InGaAs FPA, the smallest dark current among InGaAs linear detectors is
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corresponding dynamic range of 56 dB. Pixel-to-pixel variations of CTIA in ROIC result in variation of the actual bias
detector; InGaAs linear detector arrays; dark signal
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voltages applied to the diodes which increase non-uniformity of the dark signal output of InGaAs FPA. The result
shows that the further decrease of the dark current of InGaAs detectors is an improvet approach to improving the
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Table 1 Dark current of the detectors near reverse

bias of 0 V
Vi /mV Limax / PA Linin /DA
5 —25.73 —3.75
3 —16. 07 —2.58
0 —3.14 —0.11
—3.00 13.05 0.92
—5.00 20.92 2.18
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Fig. 2 Relation between the dark current density and
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Table 2 The comparison between the fitting parameter and

)+ AJ(TVi)s (D

calculation parameter at the different reverse bias

according to Fig. 2

Vi /mV  Eg/eV E,AV,./eV E /24+Vy,/eV

—10 0.63 0.73 0.37

—20 0.68 0.74 0.38

—50 0. 80 0.77 0.41
—100 0. 83 0. 82 0. 46
—150 0. 82 0. 87 0.51
—200 0.82 0.92 0.56
—300 0. 81 1.02 0. 66
—400 0.78 1.12 0.76
—500 0.77 1.22 0. 86
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Table 3 The maximal and minimum dark current rates and dark currents were calculated according to Fig. 3

Viies/ V Max dark current rate /(V/s) Min dark current rate /(V/s) Limax /DA Limin / PA
2.500 —23.07 —0.71 —29.61 —0.91
2.503 —11.17 —0.61 —14. 34 —0.78
23. 30 0.71 0.71 29.91 0.91
2.505 35.33 1.01 45. 35 1. 30
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Fig. 3 The changes of the dark signals of FPA pixels with integration times
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