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Abstract: Photocurrent scanning imaging (mapping) technology is a key technique in the research of solar cells and
photodetectors. However, traditional galvanometer-driven beam scanning methods are limited by a restricted scanning
range and image distortion. To address these shortcomings and meet the need for testing the photocurrent uniformity of
large-area optoelectronic devices, an automated photocurrent mapping testing system has been developed based on opti-
cal component scanning. This system offers a large imaging range, high spatial resolution, high stability, and low cost.

With its high-precision mode, it can achieve sub-micron geometric positioning (subdivision number 6400, scanning
step size 0. 625 um) , fulfilling both large-area scanning requirements and providing high-resolution testing. Moreover,
its simple structure greatly reduces the overall cost of the mapping system. Using a silicon solar cell sample with surface

% H H#7:2025-02-03, Received date:2025-02-03,

B : ERE QRRE LS (62275256) R 5 e A HHRIE AEITH R AU HE LI FARRR L4 (NY224106) 1 IR TIT 627 B 5 516 15 9] 478
Foundation items: Supported by the National Natural Science Foundation of China (62275256) ; Eastern Talent Plan Youth Project 2022; Natural Sci-
ence Foundation of Nanjing University of Posts and Telecommunications (NY224106) ; The Open Fund of Shanghai Key Laboratory of Optical Coatings
and Spectral Modulation

{EE & N (Biography) : §] — ¥ (1987—) , 3, ¥R S F N, BB, {2 o, EENHOEH M B8R DOt 40 )5 AT SE . E-mail - ia-
methu@njupt. edu. cn

" 1B 4EHE (Corresponding author) : E-mail : qycai@mail. sitp. ac. cn



2 AN/ RS9 S g o

XX &

covered by a “F§” (south) character paper or a encoder strip mask, it was demonstrated that the scanning range exceeds

10x10 mm?, with a spatial resolution of 0. 6 pum. The system was also used to characterize the surface photocurrent im-

ages of Cu2ZnSnS4 and Cu2ZnSn(S, Se ) solar cells. The results show that the Cu2ZnSnS4 cell contains more defects,

while the Cu2ZnSn(S, Se )4 cell exhibits a more uniform surface photocurrent response with fewer defects. These find-

ings contribute to the optimization of solar cell fabrication processes.

Key words: photocurrent mapping, optoelectronic device, solar cells, photodetector
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(A) Photograph of the system; (B) Structure of the optical scanning as-

Configuration of the photocurrent mapping system:

sembly; (C) Schematic diagram of the optical path in the optical scan-

ning assembly.
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Fig. 2 Images captured by the camera: (A) Micrometer with a 10 um interval; (B) Focused light spot.
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Fig. 4 Silicon photodiode and its photocurrent image: (A) Picture of the silicon photodiode ; (B) Photocurrent image of the silicon photodiode
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