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Fabrication of Microchannel with Parallelogram Cross-Section Using Si
Anisotropic Wet Etching and Self-Alignment
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In this paper, we propose a novel and simple fabrication microchannel with parallelogram cross-section using anisotropic
wet etching of Si wafer, and self-alignment between Si channel and PDMS mold. Single crystal Si wafer was used to
fabricate microchannel and master for PDMS mold, using photolithography and anisotropic KOH etching. Si structure for
microchannel and master were formed on the same Si wafer by KOH etching, and the PDMS mold was made from Si
master. Thus, we could fabricate the Si microchannel and PDMS mold, with same structural height. Finally, a microchannel
with parallelogram cross-section could be easily formed, through self-alignment between them. Si microchannel and PDMS
mold were permanently bonded, using O, plasma treatment. It is expected that the fabricated microchannel with
parallelogram cross-section, can be used to study inertial focusing, widely used to separate particles continuously and with
high-throughput.
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Fig. 1 Schematic view of (a) Patterned design of Si channel and
PDMS master on Si wafer, (b) Rectangle microchannel
which is generally fabricated with PDMS and Si wafer, (c)
Novel parallelogram microchannel which is fabricated
using anisotropic wet etching and self-alignment
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(a) Si with SiN layer

S

(b) Photolithography

(c) Reactive ion etching (d) KOH etching
(e) Dicing of Si wafer (f) PDMS molding

(h) Channel formation

(g) Alignment & bonding

Fig. 2 Fabrication processes of microchannel with parallelogram
cross-section
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PDMS mold
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substrate
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Fig. 3 Microscopic images of (a) Si microchannel and Si master for
PDMS mold, (b) PDMS mold from Si master

SEMMV IS0RY  WOr 1882 mm
360 MAG: 300 x Dot 58

Fig. 4 SEM images of microchannel with parallelogram cross-
section (a), (b) for good self-alignment, (c), (d) for
misalignment
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PDMS mold
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Si substrate

(b)

PDMS mold

0 um

-
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©
Fig. 5 SEM images of microchannel with various cross-section

shapes, (a) thombus, (b) low aspect ratio wide parallelogram,
(c) high aspect ratio parallelogram

(a) (b)

Fig. 6 Fluorescent microscopic images of fluorescent beads in
microchannel according to the flow rate, (a) 50 pl/min, (b)
350 pl/min. Inset shows the asymmetric equilibrium positions
of microparticles in microchannel
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