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Application of terahertz holography in solar cells

SHI Ke', TONG Wenhao', ZOU Ruijiaoz, ZHANG Yongzhe*l, YAN Hui'',

LI Weihua’, WANG Xuemin®, WU V(/eidong2

(1.College of Material Science and Engineering, Beijing University of Technology, Beijing 100124, China;
2.Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Due to its low cost and simple process, crystalline silicon solar cells occupy most of the
market share of solar cells. However, such problems as broken-grid and cracks will inevitably occur in the
production process, so the detection of solar cells is very important. Terahertz wave has unique advantages
in non-destructive detection as a kind of electromagnetic wave with photonics and electronics characteristics.
By using terahertz quantum cascade laser digital holographic imaging system, simulated solar cells metal
grids, ruptured silicon wafers and substrates with different resistivity are tested. The results show that the
terahertz holographic imaging technology has high application value in the field of solar cell detection.
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Fig.3 Aluminum film letters schematic(a), photo(e), phase reproduction
of line widths of 100 pm,120 pm,130 pm(b)—(d) and their
amplitude reproduction(f)—(h)
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Fig.2 Aluminum film stripes schematic(a), photo(e), phase reproduction
of line widths of 100 pm,120 pm,130 pm(b)—(d) and their
amplitude reproduction(f)—(h)
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Fig.4 Aluminum film spots schematic(a), micrograph(e), phase reproduction
of diameter of 310 um single spot, inline spots, 210 pm array
spots(b)—(d) and their amplitude reproduction(f)—(h)
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Fig.5 Photo(a)(d), phase reproduction(b)(e), amplitude reproduction(c)
(f) of the complete and broken silicon wafers without plastic
package respectively
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Fig.6 Photo(a)(d), phase reproduction(b)(e), amplitude reproduction(c)
(f) of the complete and broken silicon wafers with plastic
package respectively
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