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Photoconductive focal plane arrays infrared detector based on PbSe
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(School of Physics, Zhejiang Province Key Laboratory of Quantum Technology and Devices, Zhejiang University,

Hangzhou 310027, China)

Abstract: The influence of the parameters of PbSe photoconductive infrared detector on the photoelectric response was
simulated by the continuity equation of semiconductor non-equilibrium carriers. A small-scale pixel x-y addressable Pb-
Se photoconductive focal plane array (FPA) detector was developed experimentally. The pixel size was 500 umx500
um, and the pixel pitch was 500 um. The photoelectric response performance of the pixels of the PbSe FPA detector was
experimentally characterized, and the effective pixel rate reached 100%. Under 500 K temperature blackbody radiation
and 3. 0 V bias voltage, the average responsivity and detectivity reached 110 mA/W and 5. 5x10° cmHz'"*W"', respective-
ly. The noise equivalent temperature difference (NETD) of the pixels ranged from 15 to 81 mK, and the average noise
equivalent temperature difference was 32mK. Using a mid-wavelength infrared imaging device, the infrared thermal im-
aging of the PbSe FPA detector on the thermal radiation target of 350~450°C was preliminarily demonstrated. This work
lays the foundation for the subsequent development of high-density pixel PbSe FPA detectors.

Key words: PbSe, infrared detection, focal plane arrays, thermal imaging
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Fig. 1

model. The relationship between the theoretical responsivity

(a) Schematic diagram of the PbSe photoconductive

of PbSe photoconductive detector with the width of photosensi-
tive region (b), bias voltage (¢), and film thickness (d)
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Fig. 2 Schematic diagram of the detector performance char-
acterization device (a) blackbody response, (b) mid-wave-

length infrared imaging demonstration device
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Fig. 3 Photo of x-y addressed PbSe photoconductive FPA de-

tector under optical microscope (a) overall image of FPA, (b)
partial enlarged pattern of FPA (the square area at the intersec-

tion of horizontal and vertical electrodes is the insulating layer)
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Fig. 4 Characterization of the photoelectric response of the
detector (a) typical responsivity spectrum of the pixel, (b)
the pulsed laser response of the pixel, (c) the blackbody re-
sponsivity of the pixel varies with bias voltage, (d) noise cur-

rent spectrum of the pixel
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thermal image, (b) comparison of complete thermal image

Infrared imaging of PbSe FPA detector (a) partial

with the real object
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