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fs-laser Ablation and Optoperforation Threshold for PDMS Thin Film on p-channel
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We have investigated fs-laser ablation as well as optoperforation threshold of PDMS
(Polydimethyisiloxane) thin lid cover on p-channel with changing the flow medium from water to
hemoglobin. The abiation threshold is found to be independent of both PDMS thin film thickness
and flow medium, but the optoperforation threshold is dependent on the films thickness. The
observation that the ablation process is well described with simple two-temperature mode!
supposed that the cover lid PDMS of y-channet be processed with minimized thermal effects by

fs-laser with low laser fluence.

Key Words: fs-laser (HEZ 2 C]X), Ablation (01 B2014), Optoperforation (ZH & &), PDMS (B2 LOlH B4 E M
21, p-channel (0| {3 ), Bio-mimicked Blood Vessels (& AHE 2

1. M8

H E Z(femtosecond) #ojA Hxel EFIe
AT ARG Qlol, BEFo vy Fs 54 F 8
139l thgal E<R(multi-photon absorption) T 2 €]
ERE FAE & 9 A8 FEF7 A9 89
E4 dolA A FHE EANE zud
HolHa AT HA&(focusing) FEAE T4
EA FEG dxe AR 9 o|&Ee] ANE &
Atk 53] EF uFo] mAHez Zy=Rw #
A BHIE 2314 HolAE RAEoEZN YA U
T ol Fezuprl B AS, o =R
Hog thd Edd 474 &3¢ g £ 9
o o] AL 7|9 YxZmanosecond) & ¢

& 3Hcontinuous wave) # oA} vlaEte EFH.7]
AR &9 498 wW$ AFHLE oprjge
2 abolglE AT AEHET ol B u]A
Hl F27AA v AHHoF A F UE
NEL F9L AT

ol# g olf2 HI JEX HolAM V|Z
AESH dAFNA N2 =TE HLES Qith
F Hd(peak)d FEE ZFE 9FI ZTH,
A #olA F Hxol o AETFH A FAA
T A Bu 3 E(submicron) o2 A7} 7153
t 2 dFdME Y AX UM B oy
g AEA J1o HANE HAE Hold & 4
gL o] gsty] ANFsH?

HolAg ol &% 2vA T4 H F&3 A



SIRFUBE|X K 27 H 25 pp. 29-33

February 2010 / 30

oA, A EFAX(threshold fluence), Fy(l/em’)E
anHoen Bd AAd dog & il g
oA ZFAXE Wl B3] AstE #HolA
Uk &4d F99 AE 2 ol 2 &g
Aol Ar|oke wig AR BAE Za vk w
ghx] AEA ZFo g 23 F& 2 AAS
FY37] dadE AE 22 AW 2 P
e theFe st Zha Ye x2id golA
T dAlel e dAA A L AR A
= A W Fdd B4 9 AZo] wlza
AP ojop gt oA HAHA ¢
Ao AHgqA A A 9 & AYE F

e g 234 98¢ T A2 sjdgdn
z =

A Ihsilica)?t £ FAAEADY zZte 714
I e Fuod AR HolA Hxrd o
A9l o] E o] M(ablation) YA X7} olw] B iLH o]
ATk} e EBof, g4y 7lde o Baold YAX
= deld H2F(pulse duration)o] YixZeA H
SZ(picosecond) A2 Fo} Ho| uw} FolET
7}

1 v zzdA 100 EZS ARdE FaZd
& 4gs Ux e dua okt
gH AT B 7N E HEE HA oF

—<

L .
W owe gu 9 gz &4 97 ERds
e

g 4% Rus§ivh o)A Q27 Ft
groll whep WA o) E A S (inner limiting
layer)o] Hz dAlH i, thiode ao IRE

olul W o WL FAHL gt e U
FANE oM ST FA @1 Yawe A9
oz A3 + &L BANADS olae
Aol BAolN BEHE 20S BolA §2 AA
U A3 BeISE YA BRAz9) Ws Hxs)

ne

=
2 AN dolA E2FAxe Frhd me
Y &4 ¥ 3N AF 9 A A

rr
of fr
leg
o
o,
of
a
{o
Hu
N
ox
ok
éﬂ
24
ok
2
£
o
)

dSEE dAAY 27t A delA HAE g
45 HET AA 2 AEGHD AEd o
ol B b A wet wf ol
SR BuHo] ggR g2 @ BA A
A2 A& T &, §3E BAG w4 &
Al dupelxg AFst 2 AHEE PDMS

o

(mmﬂh
o7
1

(polydiemthylsiloxane) B & Z1& #HolAE&

&3le] zAMG o2 AL 23 CH
2. AE Wy

Fig. (@& dA 92 83L& BAs] A8 A
2 vA FA tulol 29 BTt} tufe]x
o] A#z dud FH3 ofm¥E=E Azt
Ao FolE A4 20mm 9 4F BEE
AFete] 2AMEE "HolA7t Adutd o] U=
Z 39 vA S F437 Askd FA
50pm <1 PDMS ZE9] 4] 200um £ o] 30mm
o) AAIZHY Heke] HFE2E Z21E YolA TAY
& o] &3t AZEAT Fig. 1b)yE AZE K29
AR Hulg Aol @He] A7 (aspect ratio)
£ o 15 Axelth. AXE fFEE AW (spin-
coating)H S & AZE 10um 2 20um 9 F o
FAE zZe PDMS ZES QAZ AMESHA] mlA)
28 $sgg

4 N2} hemo group & 7} o Gl Al K
Z24(Sigma, 0.025g/ml) A E T DI water & H-
2 AEEE g2Te HEL, Adel 3l PDMS
fo F o2 FA<9 poMS FEL g9 FEx
ol Ae] % AAe} MF AL FPsUTh o
) v A 53 B u-channel) Y7ol 7T Y (medium)S
V5 Ae5 &7 L H(cotton) S HEFOEXA
oA fAF FACE AEHeR 2A e F
g Fd F BAE & JEF v 2=
Az AMEE PDMS BEL AP Ad FES
swelling & 5 AEF 24 AT ¢ /T

B7F FATIE A3 Add Aessy.

Fig. 1 (a) Schematic diagram of mimicked p-channel
device, (b) SEM images of processed p-channel
with 50pm thick PDMS plate, (c) schematic
diagram for fs-laser ablation and perforatiori setup
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Fig. 2 SEM images of wetted 10pum thick PDMS films
which directly contacted to hemoglobin solution
in p~-channel during the laser process
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Fig. 3 Square of spot diameter as a function of laser
fluence measured from 10um (a) and 20pm (b)
thick PDMS films on pi-channel
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Fig. 4 SEM images of laser spot measured from the
reverse surface of 10um (a) and 20pm (b) thick
PDMS films on p-channel
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