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Fabrication of 100 High Metallic Structure Using Negative Thick Photoresist and Electroplating

Hyun-Kee Chang and Yong-Kweon Kim
School of Electrical Engineering  Seoul National University

1. Abstract

This paper describes the fabrication process to
fabricate metallic structure of high aspect ratio using
LIGA-Ike process. SU-8 is used as an electroplating
mold. SU-8 is an epoxv-hased photoresist. designed for
ultrathick PR structure with single laver coating [1, 2.
We can get more than 100/m thick laver hy single
coating with conventional spin coater. and applying
multiple coating can make thicker lavers.

In the experiments, we used different kinds of SU-8,
having different viscosity. To optimize the conditions
for mold fabrication process. experiments arce performed
varying spinning time and speed, soft-bake, develop
and PEB (Post LExpose Bake) condition. With the
optimized condition, minimum line and space of 3um
pattern with a thickness of 40um and 4um pattern with a
thickness of 130mm were obtained.

Using the patterned PR as a plating mold, metallic
structure was fabricated by electroplating. We_ha\f'c
fabricated a electroplated nickel comb actuator using
SU-8 as plating mold. The thickness of PR mold is 45
un and that of plated nickel is 40um. MNinimum line of
the mold is 5um. Patterned metallic laver or polvmer
layer. which has selectivity with the structural plated
metallic Javer, can he used as sacrificial layver for
fabrication of free-standing structure.
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Figure 1. Optical absorption of SU-8 compared with
other conventional thick photoresist.
PR A : RISTONE T -168
PR B : diazo resist
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Figure 2. Chemical formula of multifuntional Glycidyl
Ether derivative of Bisphenol-A
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Figure 3. Stress effect on pattern generation.
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Figure 4. Comparison of heat treatment
(a) : conventional heat treatment
(b) : proposed heat treatment

ol oJsiM FAdd 2l A
F3 ok

oS 2y Y
EFAEE 2 2o

A7le

(a) (b)
Figure 5. Stress effect
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Figure 6. Film surface formed with proposed method
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Figure 7. Fabricated test pattern I
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Figure 8. Fabricated test pattern Il
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Figure 9. Fabricated test pattern III
(a) perspective view of narrow trench
(b),(c) narrow trenches with different gap width
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Figure. 10. LIGA-like process
(a) mold overview (b) mold generation
(c) Nickel electroplating (d) mold removing
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