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Z=E: 7-PMMA (deuterated poly (methyl methacrylate)) B2 EH 2] 1441 A7) 98l Aba Zak=n}
of LZAIFLE o] W BE 212 FYsh, Eefzvlel] gigk F AlEE 0xolA 18027H] WgkE o] & Al
7hol ek Jaks A=) X—ray WA HE 2], SX3F WA 4], XPS(X—ray photoelectron spectroscopy) =
olgal ZARRISILE =& AlRle] S7FE B ASAE Aoln, Akae] 2L AL ERIGHo E=H] AkARS] 24do]
FA] Aol & kS vx= Z1e Felsk 5= QIoir)k B3k X—ray W RIS ol gdl] 9 oJHES Ea -
PMMA ghatef] gk Aka Zrfmte] 3 ATl W &84 54 A58, X—ray ¥AREY S92 v,
T3 XPS 57 AVEHE Akl ©hA0] AR ofel 4 TS Ao Eelznt AgE Bhuke)
g8k AJAg B zpAe] A7 4 L]l

Abstract: In order to improve the hydrophilic property on the surface of d—PMMA (deuterated poly—
(methyl methacrylate)) film, it was exposed to oxygen plasma. All experimental conditions were same
except to plasma exposure time that was varied from O to 180 s. The effects according to the exposure
time were identified using contact angles, X—ray reflectometer (XRR), neutron reflectometer NR), and
X—ray photoelectron spectroscopy (XPS). By confirming that as the exposure time increases, water
contact angle decreases while the composition of oxygen increases, it was confirmed that the composition
of oxygen has a huge influence on improving the hydrophilic property. The physical characters as a
function of the exposure time were investigated by the XRR. By analyzing complementally the results
of the XRR, NR, and XPS, more detailed chemical bonding conditions were studied by obtaining not
only composition of the carbon and oxygen but that of the hydrogen.
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Figure 1. Schematic of the chamber used for modifying the
surface: (chamber (1); matching box (2); RF generator (3); MFC
(4); oxygen(5); rotary pump(6); convectron gauge (7)).
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Figure 2. The water contact angles on the &—PMMA surfaces
treated by the oxygen plasma as a function of the exposure time.
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Figure 3. The measured result of x—ray and neutron reflectivity
of the —PMMA film exposed for 100 s.

Table 1. Fitted Parameters from the X-ray Reflectometry and
the Neutron Reflectometry of the d-PMMA Thin Film Exposed
for 100 s

Layer Parameter X—ray Neutron
Air SLD(10°A™®) 0 0
Layer 1 Thickness (A) 232 76.3
SLD(107% A7%) 9.69 5.09
Roughness(A) 20.2 30.64
Mass density (g + cm ™) 1.139
Compostion C1005D1.38510.11
Layer 2 Thickness (A) 170.5
SLD(107° A7) - 7.63
Roughness (A) 121.67
SiO, Thickness(A) 11.1 135
SLD(107° A7) 1.89 483
Roughness (A) 2.5 2.26
Si Substrate  SLD(107% A7) 2.01 2.07
Roughness(A) 1.9 1.73
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Figure 4. Depth profile of the modified thin film obtained using
the neutron reflectometry.
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Figure 5. Etching rates as a function of the exposure time.
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Table 2. Elemental Compositions(atomic %) by XPS Varing
Exposure Time

Exposure time (s) C ) Si
30 69.2 25.9 4.9

100 62.2 30.8 7

150 55 32 13
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Figure 6. The curve fitting results of the Cls spectrum of the

d—PMMA film exposed in oxygen plasma during (a) 30 s; (b)
100 s; (¢) 150 s.
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