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A Novel Method for Real-Time Monitoring the
Thickness of a Silicon Membrane During Wet Etching
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This paper proposes a novel method based on the surface acoustic wave (SAW) sensor for
monitoring in situ the thickness of a silicon membrane during batch chemical etching. Like pressure
sensors and accelerometers, some micro-electro-mechanical systems (MEMS) devices require the
thickness of silicon membranes to be known precisely. Precisely controlling the thickness of a
silicon membrane during batch chemical etching is important, because it strongly influences post-
processing and device performance. In summary, the proposed method for measuring the thickness
of a silicon membrane in real time from tenths of um to 80 um, is highly accurate, is simple to
implement and can be mass-produced. The principles of the method, detailed process flows, the set-
up for measuring thickness and simulation and experimental results are all discussed. The theoretical
and measured values differ by an error of less than 3.00 um, so the experimental and theoretical
values correlate well with each other.

— ARES

U EE 24 (micro-electro-mechanical system,
MEMS) =& H FiEH AR B AR K FE R 1B 7 S Hi
et R Fe ca sk > H B AR B AE R E R

(cantilever beam) ~ ¥ f& (diaphragm) ~ 22 /X

82 MEAME_ T R55 08 93.4

(cavity) ~ TR EIEFHAM (micro-fluidic system)
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