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Fabrication of Micro-channels for Wave-Micropump Using Stereolithography
and UV Photolithography

Byoung Gook Loh*, Woosik Kim' and Kwang Bo Shim™

ABSTRACT

Micro-channels for a wave micropump have been fabricated using the Stereolithography and UV Photolithography.
The micro-channel with a channel height of 500 pm was fabricated with stereolithography. UV photolithography was
used for producing micro-channels with a channel length less than 100 pm. The fabrication process data including
spinning rpm, pre-bake and post-bake time, and develop time for single layer and multiple layer 3D micro-structures
using SU-8 photo resist are experimentally found. A film mask printed with a 40,000 dpi laser printer was used for UV
lithography and micro-structures in the order of tens of micrometers in dimension were successfully fabricated.
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Fig. 1 Working principle of Stereolithography
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Fig. 2 Schematic view of micropump
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Fig. 4 Cross-sectional view of micro-channel
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Table 1 Specification of micropump

symbol Unit:mm
Micro-channel length cl 40
Micro-channel width cw 5
Micro-channel depth cd 0.5
Micro-beam thickness bd 0.5
Reservoir length rl 16
Reservoir width ™w 14
Reservoir depth rd 6
Ao BB EY  pyps -
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Fig. 5 Working principle of wave micropump
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Table 2 Natural frequencies and mode shapes of micro-
channel: ANSYS simulation results

No. Frequency, Hz Mode shape
1 1633 Bendingl-x
2 4371 Bending2-x
3 4812 Bendingl-y
4 6748 Torsionl-z
5 8275 Bending3-x
6 11794 Bending2-y
7 13170 Bending4-x
8 13610 Torsion2-z
9 18965 BendingS-x
10 19512 Longitudinall-y

ANSYS 5.5.2
JUN 12 2007
13:40:26
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Fig. 6 1* Bending mode of micro-channel (ANSYS
result)
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Fig. 8 SEM pictures of single layer micro-channels
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Fig. 9 SEM picture of single micro-channel
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Fig. 12 Process of fabrication of multi-layer 3D
microstructure
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Fig. 11 SEM picture of serpentine micro-channel

322 €% XM= B (multi-layer fabrication)
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T A= A FAV bd2eg EFo T2 E A Fig. 13 Fabricated SU-8 micro-channels
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Fig. 14 Process of fabrication of PDMS replica
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Fig. 15 Copper coated SU-8 3D micro-structure

Fig. 16 Replicated PDMS 3D microstructure
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