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High-resolution defect detection in optoelectronic device via
scanning imaging technique
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2. State Key Laboratory of Flexible Electronics & Institute of Advanced Materials,, Nanjing University of Posts and
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3. Shanghai Key Laboratory of Optical Coatings and Spectral Modulation, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
4. Department of Optical Science and Engineering, Fudan University, Shanghai 200433, China)

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,
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its simple structure greatly reduces the overall cost of the mapping system. Using a silicon solar cell sample with a white

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

range exceeded 10x10 mm?, with a spatial resolution of 0. 6 pm. The system was also used to characterize the surface

photocurrent images of Cu2ZnSnS4 and Cu2ZnSn(S, Se)a solar cells. The results show that the Cu>ZnSnS. cell contains

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

fects. These findings contribute to the optimization of solar cell fabrication processes.

Key words: optoelectronics and laser technology, photocurrent mapping, light beam induced current, optoelectronic

device
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Fig. 1

(a) photograph of the system; (b) structure of the optical

Configuration of the photocurrent mapping system:

scanning assembly; (c) schematic diagram of the optical path

in the optical scanning assembly
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Fig. 5 The printed character "Eg"
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character "F§" printed in small five-point font; (b) the transmittance spectra of inked and non-inked areas, with illustrations show-

ing the corresponding microscopic images; (c) photocurrent image scanned with a controller resolution of 1600 subdivisions
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