G19

A
2007 2008
19681014

Sanpi ng transfer nethod for | arge-area, function-integration, flexi bl e MEVE devi ces

(IVWASE B JI)
70436559
MEMS
MEMS
MEMS PDMS
10,300,000 3,090,000 13,390,000
6,900,000 2,070,000 8,970,000
17,200,000 5,160,000 22,360,000
MEMS
PDMS
MEMS Micro-Electro-Mechanical
Systems
PDMS poly-
dimethyl siloxane MEMS
UTAS micro

Total Analysis System

PDMS




TFT Thin FIm
Transistor
MEMS

MEMS
MEMS

MEMS

MEMS

SOl Silicon on Insulator
MEMS PDMS

MEMS

MEMS

MEMS

MEMS
PDMS
MEMS

PDMS
MEMS
PDMS

1st parts-transfer

‘ (flipped and placed)

2nd parts-transfer

(flipped and placed)

N RO
PDMS substrate ’,6
with convex structures 4

3-D integrated MEMS
device ®»

:PDMS []:Si substrate [ :Si (1st parts)
[:sio, [0 :si (2nd parts)

(i) mold PDMS substrate

. (i) fabricate parts on SOl wafer
glass thin )

column-structure &=+ _—;.J!:Sl = E
S 1st parts
i 7] glass thin column-

structure is broken
by the pressure

(iii) transfer parts to PDMS substrate
(1st parts-transfer)

" 10 Uemllall 1)

bz 7

2nd paﬁs

(v) transfer parts to PDMS substrate
(2nd parts-transfer)

(i)
SOl MEMS
(i) SOl
S0,



(@

- 1st parts on Si (circle) - 2nd parts on Si (square)

5 g § E
3 %%ﬂ:}g ~_ (I £ =
FIrr 77777 i rrer. 1™ TR D

400 um 400 um

- designed target pattern on PDMS

EM®I®M@M@
ouononon

plich of circles : 1000 um
pltch of squares : 1000 um

(b)

: c L 2nd parts (50-im-thick)
1st parts (20-pum-thick) n
— PDMS subsirate 500 um

(d) pitch [im]

Yield ave. (design) SD

circles 106/128 = 82.8% 999.5 (1000) 3.52
squares  125/128 = 97.6% 1000.7 (1000) 2.71
circle-square - 501.8 (500) 1.62
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20-pum-type 50-um-type

lower electrodes thickness () 20 um 50 um
hidden electrodes thickness (t,) 15 um 40 um
hidden PDMS beam height (f) 15 um 45 um
maximun tilt angle (Bmax) 574° 16.5°

HVCA

——— 20-um-type~ ,——— 50-um-type
molded PDMS substrate )

PDMS convex w

_/
R 100 um

1st parts-transfer (lower

'. 100 | um

\/

-

tilting upper plate

@

MEMS

(a) DC characteristics

10f .
08} o
06} o

04f
02} o *

o R e T

applied voltage [V]

tilt angle [degree]
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Comb-drive Actuator
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