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The Influences of Agitation and
Geometric Features on the Etching
Rate and the Surface Roughness in

the KOH etching of (100) Silicon

Wei-Chih Lan, Sheng-En Yao, Po-Jen Cheng,
and Jyh-Cheng Yu*

Department of Mechanical and Automation Engineering
National Kaohsiung First University of Science and

Technology

Abstract

The magnetic stirring is often used to agitate the
etchant in anisotropic wet etching. However, in the
etching of a large wafer, deep etching, or in the
presence of a protecting chuck, the surface roughness
using magnetic stirring tends to unsatisfactory. This
paper compares two different agitation methods:
ultrasonic agitation and turbine stirring. The etching
rate and surface roughness are studied for different
sizes of etching window with and without seismic mesa
in the middle. The experiment results show that the
ultrasonic agitation can increase the etching ( 92 pm/hr
at 80 "~ C, 20%) without sacrificing the etching
uniformity. The surface roughness is as good as 12 um
(Ra) in deep etching. The etching rate slightly decreases
with the size of etching window, but is insensitive to
the presence of mesa. The surface roughness of the
etched membrane is better for the case with mesa,
which might be due to a more even agitation for the

etching with more side wall areas.

Keyword: Anisotropic wet etching, turbine stirring,

ultrasonic agitation, KOH
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