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Abstract: Three different passivation films were used to prepare InSb detectors for testing the current
—voltage(l-V) characteristic curves of chips with different perimeter—area ratios. The influence of surface
leakage current on the performance of an InSb detector was analyzed by comparing the dark-current density
at a bias voltage of —0.1 V. The test results indicated that SiO,+SiNy passivation could significantly reduce
the surface dark current. The capacitance—voltage(C-V) test results also demonstrated that the composite
passivation film could significantly reduce the interface fixed charge. A composite passivation-film process
was applied for the preparation of a 128x128 15-um InSb focal plane detector. The optimal value factor of
the detector chip was RoA >5x10" Q-cm?®, which was much higher than that before the test (RyA=5x10°

Q-cm?).
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Fig.1 Profile and surface leakage current of InSb detector
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Table 1 Photodiodes with different passivation films

Ton-implanted Ion-implanted Ion-implanted Perimeter/area
region area/um’ perimeter/pm (P/A)Y cm™
50 pmx50 um 2500 200 800
150 pmx150 um 22500 600 266.6
300 pm>300 um 90000 1200 1333
375 umx375 um 140625 1500 106.6
500 pmx500 um 250000 2000 80
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Fig.2 1-V curves of different junction areas and passivation films
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Table 2 Linear fitting results of surface leakage current density

Surface leakage current density at 0.1 V
Sample numble

/(Alem?)
Sample 1 7.23%X107°
Sample 2 6.03%X107°
Sample 3 1.65Xx107"
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