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Study on photoelectrochemical etching technology for
macroporous silicon arrays in electrolyte system with high ethanol content

NING Yu, JI Xuan, ZHOU Xiu-wen" , HE Yu-dan, WENG Wen-qgian
(Laser Fusion Research Center, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract : The technology for fabricating macroporous silicon arrays is studied by using photoelectrochemical etching
of single-crystal silicon.The impact of etching voltage on the morphology of macroporous silicon is explored under high
ethanol content electrolyte system, and the directional dissolution mechanism of single-crystal silicon is analyzed. Study
results show that under high ethanol electrolyte system, the etching of single-crystal silicon mainly follows a divalent
dissolution process,which is different from the tetravalent dissolution process in conventional electrolyte system.In this
system, single-crystal silicon dissolves faster, showing a good application prospect. Macroporous silicon arrays with an
aspect ratio of 23 are obtained under an etching voltage of 1.5 V and an etching time of 2 hours, with the fastest etching
rate reaching 75 pm-h™'.Hydrogen gas is produced during the reaction,which promotes the etching rate. After etching to
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a depth of 115 pum,the accumulation of excess hydrogen inhibits the progression of etching at the pore tips.
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