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, Fg.1 Ink-jet nozzle plate fabricated by through- mask eectro-
chemica micromachining. Schematic of the concept
(top) ,and a photograph showing an array of nozzes

’  (4) (bottom)
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Fig.2 Principlesof copper etching by the SECM in thefeedback mode(A) and the SEM image of
three holeson copper surface etched in a2 mmol/ L Os(bpy) 3 (AOy4) 2 + 10 mmol/ L acetate

buffer solution(top) and profile of the copper surface over the etching patterns(bottom) (B)
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Fig.3 (A) The SEM image of the etching mold (Pt needle) ; (B) The SEM image of the micro
structure etched on the surface of copper with CEL T usng the etching mold in 10 mmol/ L
Fed, +50 mmol/L Snd, +20 mmol/L HA ; (C) The AFM image of the micro structure
etched; (D) The cross section of the marked lime in(C) . The vertical height between two
marked dots= 3U m
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Fig.6 (A) The holesformed by three 2 V pulses of 60 ns duration on Au surface. This conplete
holes' image was recorded subsequently by STM under Us=840 mV ,U+=300 mV , It =
1nA;1 M CuSO,,/0.5M H,S0,. (B) Cross sction through the uppermost holein(A)
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The Hectrochemical Etching of Metals

JIANGLi-min,TIAN Zhong-qun " L IU Zhufang,
MAO Binwe ,HUAN G Hai-gou ,SUN Jian-jun
(State Key Lab. for Phys. Chem. of Solid Surfaces and Chem. Dept. ,
Xiamen Univ. , Xiamen 361005, China)

Abstract : All kinds of current methods for etching metas are reviewed. The electrochemical
etching methods among them ,including through- mask ,scanning electrochemical microscopy ,con-
fined etchant layer technique ,electrochemical scanning tunneling microscopy and super- short po-
tential pulse ,are discussed in detail. The compostive anayses were made for the methodsin terms
of the processng precison(whether procesing in micrometer or nanometer scale) ,the processng
eficiency (the complexity of the procedure ,and whether fabricating in batch) ,the extent of appli-
cation(mainly refer to the procedure ,and whether fabricating in batch) ,the extent of results was
shown that each method has itsdlf advantage and imperfection. The confined etchant layer tech-
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nique has superiority over other methodsin the view of the tota effect.

Key words: Meta etching ,electrochemical etching ,Confined etchant layer technique ,Micro-
fabrication.
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