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Concept of force sensing for cell 0 l / Cassie-Baxter model
4 7 NV cosOcp = frcosf, — (1 —f)

—— Wenzel model
cosby, = rcosfy;

1<
9%
S | 0y, 0 : Apparent contact angle
&

..+ Cassie-Baxter 6, 6, : True contact angle (=120° ,55° )
"t Fraction of contact area with water
i r  :Roughness factor

force sensor 180 g 0 O 0 (true surface area / projected area)

Capacitance type

| Cell |
' 4 6 [degree] '
Surface modification for hydrophobicity or hydrophilicity Black silicon _

*Physical -Etching Cassie-
(nano-scale rough surface) { Deposition R L Wer;zzel Baxter
TT.
-Chemical . f =—p, e
(hydrophilig or . { sgl\s/lma treatment — 4 u 1+ mRohp
hydrophobic material) CVD Inous et al. (2005) e .
Problem - - e 5 : —— C-B model of black silicon
- Attenuation over time Robust and biocompatible method § o T — W model of grinded black silicon
-Harsh chemical treatments of modification for wettability for %ﬁ 10 ; [ C-B model of grinded black silicon]
-Difficult to pattern large area ~ the microfluidic device? = w | L W model of black silicon
Y. e | Dametor o noschs Ry= 04 fum]
2. Concept & Fabrication Rl - W | R, = 0.5 [um]
Diameter R, , R, Height of needle : h = 0.5 [um]

Physical modification for hydrophobicity ® Contact angle : 8¢ =176 ° e Contact angle : @y =20°

and hydrophilicity by black silicon

Black silicon :

Needle-like Si structure formed by dry etching
(e.g., Deep-RIE) under certain conditions

H. Jansen et al., (1995)

Black silicon

Processtlme 15 min ',”

| Change of wettability by Grind >

Black silicon

Fluorocarbon Grinded black silicon
Black S|I|con
Si wafer Slllcon Silicon
Wetting models for rough surface Application : Patterning none-wall microchannel
‘ Cassie-Baxter model Water Wenzel model ‘ PDMS cover ‘ Micro particle introduction ‘
proplet Droplet fluid o Polystyrene bead
/ — Air space
Grinded black silicon pa.
Hydrophoblc Hydrophlllc :

Hydrophilic surface

5. Conclusion

1. Method of changing wettability by grinding black silicon was proposed
2. Wetting models of two difficult surface conditions were provided
3. Fabrication of non-wall microchannel was achieved

We succeeded in fabricating
300 ym  none-wall microchannel

Air space —
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