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Slicing of silicon by direct irradiation of laser beam transmitted
through optical fiber
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Solar cells and semiconductor substrates are manufactured by sliding ingots.
Nowadays ingots are sliced by wire saw. Kerf loss by the slicing was approximately
half of the ingots and the reduction of kerf loss is strongly required. In this project the
reduction of karf loss was tried by using the laser light delivered through optical fibers.
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Tablel Experimental conditions

Laser
CW Ar-ion laser 700
Wavelength multiline (514nm,488nm,etc.) = | . . 1
£ 600 = CW Ar-ion e PW Nd:YLF .
Nd:YLF laser 2o) g 500 |
Wavelength 527nm o 400 | °
E L]
Repetition rate 10 KHz = 300 .
Pulse width 330 ns % fgg i . e
Etchant concentration N R I o . 2w " [ [ b
KOH + H202 20wt% + 0.5wt% 1 2 3 4 5 6 7 8 9 10
Optical fiber step-index multimode glass fiber Average laser power W
¢ core, ¢ cladding 200 pm , 220 pm
6 )L REROBRR
200n1m
(a) CW Ar-ion laser
100w
1001m S s
(b) PW Nd:YLF laser 7 MR
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(A) processing method (B) top view (irradiation side)20 (C) cross section

X 8 AT A AfEHR



