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The quality study on excmer laser-nduced electrochem/ical etching of silicon

LONG Yu-hong"?, X IONG L iang-cai’, SH1 Tie-lin' \L M Hai-peng'
(1 School of Mechanical Science and Engineering, HUST, W uhan 430074, Chima; 2 Deparment of Electonic Machinery and
Transportation Engineering, Guilin University of Electronic Technology, Guilin541004, China)

Abstract: To olve some problems of silicon etching technique, ldsetielectrochemical etching p rocess, which combines laser
direct etching process and electrochemical etching process, is adopted ‘o etch silicon The characteristic of compound etching
technique is investigated The experiments of micromachining silicon by’ laser-induced electrochemical etching are carried outwith
a 248mim KrF excimer laser as light source and KOH wldtion, as electrolyte Based on the experimental results, basic etching
silicon appearances by laser electrochemical etching are\researched and the quality problems of transverse effect on etching
surface and mpacting effect on back surface are analyzed The quality and verticality of cavities by the techniques are good At the
same time, the etching stop of silicon anisotropic etching in alkaline solution is raveled in the process As a result, it possesses the

ability of machining big agect ratio microstructure Besides, this process can transfer pattem withoutmask
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Fig 1 Schematic view of laser induced wet electrochemical etching ino Si
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Fig 2. magesof etching cavity on the surface of silicon
a—the whale, mage of etching cavities b—the blown-up mage of single
etching cavity-
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Fig 3 mages of etching cavity on the section of silicon
a—the sectional contour image of sanple 1 b—the sectional contour image
of sample 2
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Fig 4 mages of transverse effect zone on the surface of silicon
a—5. 308mm circular covermodel b—2 336mm circular cover model
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Fig 5 mages of mpactive effect on the back of silicon
a—the mpactive effect mage of sample 1 b—the mpactive effect mage of
sample 2
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