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This study investigated the variation of flow rates in microchannels that consisted of polydimethyl siloxane (PDMS) and
glass using various external voltages. Three different microchannel widths and two different depths. PDMS and negative
photoresist (SU-8) were used to make the microchannels by the soft lithographic method. For each depth of micro-
channel (50 ym and 100 ym), three different widths (100 ym, 200 ym and 300 ym) were made. In each case, scveral
different external voltages were applied (0.3 kV, 0.35 kV, 0.4 kV and 0.45 kV) to examine the flow rates. Our results
indicated that flow rate increased with an increase of the external voltage at the same microchannel width. This was
because the electrical field was increased as the external voltage increased. For the same external voltage, the flow rate
increased as the microchannel's width increased. These results showed that the resistance in the microchannel decreased
as the microchannel's width increased. Also, to investigate the effect of microchannel’s depth and width, the cross-
sectional area of the microchannel was increased to the double in area. As a result, the effect of the microchannel’s depth
was higher at a low external voltage, and the effect of the microchannel's width was higher at a high external voltage.
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Table 1. Soft Lithographic Method for the SU-8 Photoresist
Method

Step Process

Substrate treat with hydromethyldisiloxane (HMDS)
pretreatment  for 10 min

step 1: 1000 rpm, 30 sec
step 2: 2200 rpm, 30 sec for the depth of 100 ym
2800 rpm, 30 sec for the depth of 50 ym

2 Coating

3 Soft baking 20 min at 65 C, 50 min at 95 C

IS

Exposure 180 sec

Post exposure

. 1 min at 65 C, 12 min at 95 C
baking

develop with the SU-8 developer

6  Development for 10 min

Rinsing &  rinse with isopropyl alcohol (IPA)
drying to dry with a gentle stream of nitrogen
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Figure 1. Mask of the microchannel (width: 100 ym, 200 u
and 300 ym, length: 40 mm, reservoir diameter: 12 mm).

+— SU-8 photoresist
Si-wafer

JL  wv
NN

ﬁ

e Development

I

ags

BN

+«— Mask

<«— PDMS

Figure 2. Fabrication procedure of soft lithographic method.
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Figure 3. Inner shape of the microchannel.
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Figure 4. Schematic diagram of experimental apparatus.
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Figure 5. Flow rate vs. voltage in the microchannel with dep
as a parameter (width: 100 ym).
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Figure 6. Flow rate vs. voltage in the microchannel with dep
as a parameter (width: 200 ym).
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Figure 8. Flow rate vs. voltage in the microchannel with cro
sectional area.
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