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ARTICLE INFO ABSTRACT

Article history: This research proposed a new method to measure the height of micropattern by

Received 20 April 2018 non-contact method using only pneumatic pressure. When a pneumatic constant

Revised 21 June 2018 pressure is through a hollow nozzle on a micropatterned object, the height of the

Accepted 31 July 2018 micropattern can be measured using a pressure sensor located at the end of the
nozzle. The measured pneumatic pressure depends on the height of the

Keywords: micropattern. Thus, the latter can be evaluated by converting pressure into
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distance. To verify the proposed method, the distance between the object and
fabricated hollow nozzle was varied from 10 to 200 um, and experiments were
performed to investigate static responses. Furthermore, to confirm the dynamic
response, experiments were performed to measure the reflected pneumatic
pressure while moving the hollow nozzle over the micropattern. The static and

dynamic state experiments, revealed an error of approximately 2% in the
reflected pneumatic pressure.
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Fig. 1 Principle of micropattern height measurement, (a) high
micro pattern (short measuring distance), (b) low micro
pattern (long measuring distance), (c) pressure output
according to micropattern height
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Fig. 2 CFD simulation, (a) 3 dimension flow field and cross-

section of flow field, (b) pressure output graph according
to measurement distance
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Fig. 3 Design and fabrication of hollow nozzle, (a) design of
hollow nozzle, (b) photograph of fabricated hollow nozzle

Function
generator

Power
supply
Hollow ===
nozzle

//I

Fig. 4 Configuration of experimental apparatus
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Fig. 6 Height measurement of fabricated micropattern using 3
dimension surface profiler
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Fig. 7 Continuous measurement according to each height of
micropattern
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Fig. 8 Continuous measurement according to variable height of

micropattern
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