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Development of PDMS Transfer Mold using Excimer Laser
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ABSTRACT

In this study, manufacturing of polymer master, PDMS(poly dimethylsiloxane) transfer mold,
and mold insert was investigated for laser LIGA(LIthography Galvanoformung Abformtechnik).
Initially, ablation by excimer laser radiation was used successfully to make 3-D microstructure
of PET. After then, the PDMS transfer mold was replicated using ablated PET. Finally, epoxy
resin tooling on replicated PDMS transfer mold was executed for making mold insert. From
these facts we can conclude that excimer laser ablation of polymer and fabricaiton of PDMS
transfer mold are reasonable tools to substitute for X-ray lithography of LIGA process in
microstructuring.
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Tmaster) & FAT F =Fste Wyo] AQHAWY. dAn HolAqF o] 8§ vira T2 A
A(mask projection) 7| Zolo] wa} 7}EEe] HErt = 339 FREL ARG § Qo)
olo) 28§ A (microfluidic device) Y]Fo] YL 712 o) {8354 Argsm Qo

AT BFo] AR Al o] opd Fze) A4S AW oW sFAITE sHFust &
THEZ 71EY =X AFF3R viEo HAAAHe] glojAe el AU B =29 &
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B ARL AAn golA oBH o) TS o] 83te Zn Aol vA¥AAE HEE F Uk
B E2oE o|gelo) PDMS Eddan BES ALST olo] o EN5A BUL Fahol vojaz
A E(micro injection molding)w)%— 3L AFste FHOE o]RojAth B FAHL Fig
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A #HolA LIGAE o83t FzZhe] AFL 27 oedd EA™E Fig Uo)et 2ol AXs
Atk Fg. 109 8L AN oA o]E# o] (ablation), PDMS EN: FE, o)A B4,
28] F¥(molding)FJ o2 o] FojFH T}
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I f = 869 mm Q1 3o 1/109] FABIEA #HolA W& ZAFSHTH

Zeme Aze APA7EAY? AAv] Fo|A(A:248nm)9} B 3}3HeH-g(photochemical
process)o} F7} 510 &§E(melt) ¥ BIFHHAZ)ZH Qn FL(crackjo] BAHA Fov Ew
F-22)7)(surface debris)7} A @Ai3}= PET(polyethylene terephthalate)E HdAsled AHIIY
=

_97_



i i polymer
|

Excimertaser

[l Ll

T TN Exdime laser | POMS transfer mold
| Microsticturing i d

il 4
m Separation

Electioplating m Hctiopiating m S
| Epoxy moiding

A 0 O 2 O YO 2
fithography

Separation i
Separation UGS —=—
'Q' }L/\m__,——r—\—LJ—-»m Demoulding

i
i
:

Injection Molding

riectentetde - e

@) (b) (©

Fig. 1 Schematic diagram of (a) LIGA, (b) Laser LIGA, (¢) Epoxy molding
integrated laser LIGA
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Fig. 3 Cross section of PET after excimer laser
direct writing with (a)square, (b)triangular,
(c)T-shape mask (scanning speed: 100gm/sec,
energy density: 2.1)/cr’, Rep:200Hz)
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mm) : scanning direction
«— : projected laser beam

Fig. 4 Representation of relation between mask

projected beam and groove formation

(@) (b)

Fig. 5 PET master (a)rectangular channel, (b)triangular grating
(scanning speed: 100zm/sec, energy density: 2.1J/cri, Rep:200Hz)

32 PDMS Edxy] 2o Azt

B718AAN B & AXxo] AN Ho|Ag) vhra AN JYE olg3lo AFE 334
7hs B3L 59 FH9 FEAFE o)A /‘}%°] 7bsstth aBu 37 8L S22 F
& TE7e @AMl AT F HolA s1FE aske 239 A A9 o BES AA
oo} &7] wEo] B2 I 289 712& dddd. mebx olg S8} st metd
w4 o] PDMS(poly dimethylsiloxane)Z& 4 o]c}. Z oAH Hol4 W o g3l FHEH =
YAo] ohd PDMSE =X3 ¥ wojuld 4zte & fg 23S 9E & YT olF FYL
st 7189 oA LIGA FAAAE oHHd &4 UAFIEL AR 4 doe FHo] ¢
. Fig 6& 2 =E& $84 BEsus st PDMS F8Wo A Fig 6@)s A5 o)A
W& o83t PET ol eg A oo siB=, Fig. 6(b)= 7138 PET 4o PDMSE
EXH F dold MEY AAAn ARk E3 47] PDMSAo] Futwtes AR o¥AS
< BT F olFA E2E FUHA UTA] Hold FHE AR £ ok A w} A=
Aol Aete] EE 248 R WT4E oS FANL + don dAEEE &9 Ade
WA ZAel Ak

-100 -



Fig. 6. PET master by KrF excimer laser(a), PDMS Transfer mold(b)
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