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Simulation of the PMMA development course in LIGA process
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ABSTRACT

In the fist step of the LIGA process a resist layer, typically PMMA (polymethylmethacrylate), is pattered by deep

X-ray lithography. Then the exposed parts are dissolved by an organic developer. To describe the development

course the parameters influencing the development process was investigated. The developed depth is proportional

to the square root of the development time which suggests that the development is diffusion controlled. The

development rate increases with increasing dose value and temperature. So the development course can be

described by a phenomenological equation.
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Fig. 1(a) Developed depth in dependence of the develo-

ment time for different doses (37°C)
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Fig. 1(b) Developed depth in dependence of the develo-
ment time for different temperature
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Development deep = a \Time (1

Table 1 Parameter a for different doses and temperature
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Fig. 2 Parameter a in dependence of the dose for differ-

ent temperaure

Fig. 204 & & gI%ol A% 2% FelA a 3
2 doseFo] F7dol met wlEstd Frbakdch
gty @Y £5t 2 2EoNAE doseFol Hle
st F7hg S ¢ 5 Ao
=g A4 L5 A £50] AT 4¥E F=
g un@Zst7] Ash Zb doseol dis] A L
D E a @ F71E EAISHY Bkt
Fig. 3914 €& § %o| a g2 2% wet ¢

-735-

Aoz Z7t &t 99 TAZTE ZoHF(fitting)
&7 g8l 5 A9 e ¥sE dARAeH 2
F sue #}ie €48 v e e
doseZF3 ¥A e ALE 4"y AT A
ulg w37l fsdlME F7HAA d¥e] dasi
=3

Parameter a
¥
i

T T T T T T T
n 2 n Js B3 n e e

Development Temp. ( °C)

Fig. 3 Parameter a in dependence of the temperature for
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Fig. 4 Simulated and measured development course
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