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An Automatic Inspection System
Development Based on Photoluminescence
for CIGS Thin Film Solar Panels

SE WG BME  EME > ZRE

Chih-Hao Lin, Ming-Fu Chen, Po-Jui Chen, Ho-Lin Tsay, Chun-Chieh Lien
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é@rﬁmfjé}ilﬂ% ° CIGS # 1% K% 6 T T A B 8 KRB RA L AT EAFM - LR BHBOEH
L 18% LA Loy b B R - WAL A RIFQERED - %f‘éjrﬁﬁ%&‘z CIGS # R X
M7 AE AR Z B3 5K (photoluminescence, PL) B B b5 E 48] £ 43 M 604 PL AE= A4 PL
KZRRIHE R G 0 BT KR E RS REST CIGS KM bﬁéh%,%_]—_/\;}ég o R
éif%ﬂ%a‘ﬂ%k){#%fz 1220 mm X 5T 620 mm &9 3B K By A AR AT Pk & ok RS R - %
f?#é?m&z BIEARIE AT R KGR T & 60 £ 64 h 44 85 M (takt time) P 72 &%,
ziéﬂ:ﬂ& B E R R BT R AR 0 R BT eY BRE I N S R AR B AT 0 B
B o A 7I=+¢7F%€ BEW A GAETARKEERETRRE  FEOLEARRE TR WEPL B4
Bl A RS IR A AR LB E R R REER LT AN KGRTEELERZIE L
AR RIRFS 0 PRITRRATAR B Roow 4 0 B VT HRARIR] AT SLHT ) 45 R PP B B R R AZ 2k A o

Solar cells are the important fundamental components for photovoltaic energy conversion.
Photovoltaic conversion efficiency and manufacturing cost for solar cells are the most critical
factors. Copper Indium Gallium Selenide (CIGS) thin-film solar cells can save lots of raw materials
and have flexible properties, a wide absorption spectrum range and more than 18% photovoltaic
conversion efficiency. Thus CIGS thin-film solar cells are considered to have good development
potential. Developed automatic optical inspection system based on photoluminescence (PL) for
CIGS thin film solar panels includes a PL spectra measuring subsystem and a PL optical inspection
subsystem. And the system is integrated with the production line system to provide full inspection
for CIGS solar panels. The system measures CIGS thin film solar panels with a length of 1220 mm
and a width of 620 mm for PL spectra, PL images, and data processing. The system can load solar
panels in and out and measure PL spectra or acquire PL images within a takt time of 60 seconds. At
the same time as loading out the solar panel, the measured data are processed and transferred to the
machine learning system to predict the photovoltaic conversion efficiency. Stability and accuracy of
the system were validated in the mass production phase. The in-line full inspection service for solar
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panel production line was built as well. The system helps not only for filtering out the NG products
but also for real-time adjusting the manufacturing process and equipment by the comprehensive
analysis results.
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