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Abstract

This InGaAs photodetector, with its excellent short-wavelength infrared response, low dark cur-
rent, and high responsivity, has been widely applied in infrared imaging, laser communication, and
spectral detection. As the core structure of the detector, the area of the photosensitive element not
only affects the efficiency of light flux absorption but also relates closely to the spatial resolution
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and photoelectric performance of the device. However, the specific influence of the photosensitive
area on photocurrent characteristics still requires systematic experimental verification. To this
end, this study designs and fabricates InGaAs detector samples with photosensitive areas ranging
from 30 x 30 pm? to 500 x 500 umz, and investigates their current-voltage (I-V) characteristics un-
der both dark and illuminated conditions. The results show that as the photosensitive area in-
creases, the photocurrent exhibits a significant rising trend, while the overall I-V curve shape re-
mains consistent, reflecting the uniformity of the material fabrication process. Under dark condi-
tions, the dark current increases with the photosensitive area, but the dark current density per unit
area remains nearly constant, indicating that the primary source is bulk current. Under illumina-
tion, the photocurrent of devices with different areas increases nearly linearly, confirming the di-
rect impact of the photosensitive area on light response capability. These findings provide valuable
reference for structural design in high-resolution and multi-pixel integrated applications of InGaAs
photodetectors.
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Figure 1. (a) Schematic diagram of a single photodetector structure (b) Microscope images of photodetectors with
different photosensitive area sizes
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Figure 2. (a) Variation of dark current with reverse bias for photodetectors of different photosensitive area sizes. (b) Trend of
dark current density as a function of the perimeter-to-area ratio (P/A) of the photosensitive element
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Figure 3. Current-voltage (I-V) characteristics of photodetectors with different photosensitive area sizes under illumination
conditions
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Figure 4. The current-voltage (I-V) characteristics of InGaAs photodetectors with different photosensitive area
sizes under varying illumination intensities are shown below (a) 30 x 30 um? (b) 50 x 50 pm? (c) 100 x 100 pm?
(d) 150 x 150 pm? (€) 200 x 200 pm? () 300 x 300 pm? (g) 500 x 500 wm?
4. FEFHITTRTH) InGaAs HERIFNFE N FIHOLEE THIREIR-BEA-VIFFE, () 30 x 30 um? (b)
50 x 50 pm? (¢) 100 x 100 pm? (d) 150 x 150 um? () 200 x 200 pm? (f) 300 x 300 wm? (g) 500 x 500 um?
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