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Deposition of Copper Film on Polytetrafluoroethylene (PTFE) Modified by 1 keV Ion Irradiation
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= B 1 keV Ar™ o]2%g o)83}od polytetrafluorcethylene (PTFE) o 38 73ty 2 ¢lol 5000 A & F2] 9=t
g ol AHEAYE o|&stod FAalgirt. o] Aol o5t} PTFES] Eelle conee] FAHM coned Fole o] =
Apgfo] Z7}gtol] wjet HA R Z271E¢8 & 4 2%tk x-ray photoelectron spectroscopy (XPS) ¥4& %¥3lo] ZA}xl PTFE Y
FH A= o] Zabako] F7hgtol whe} Fls peak 2l 77} 7haslod o] F Ixle] A=}z Ane]d)d)] 7]l Ao 2 Hzhsd
o}, 3 o] & ZAlo 23 FAIE Bk AT AbES2 crosslinkingef] 2l3ted A2 C-F Ao AFES A4 o]2Y &
HelP el 2sted Z2gl F2) wute PTFE 99 coned weh #4384 35w PTFES 9 AAZ)7t F2)gel v}
(111) ®Fe 2 94 A7ge o & glolch. Z39 Fof wiobe wjAge 8 PTFES] 2.7plemol 4 1 X 10'/cm?s] o] 2 =
Ao 2 A% PTFEY 4.3uQcm7tR] o] ZAlgkol mah HAZ Z713tgeh. 1X107/cm’8) o] & ZAlge 2 /A5 PTFE
ol H38) el whute] ghatrd v|AF FobE 7] W e chete)] 2F e ¥l

Abstract A surface of polytetrafluoroethylene(PTFE) was modified with changing ion doses by 1 keV Ar” ion irradi-
ation and Cu films having thickness 5000 A were deposited on the modified PTFE. The SEM study showed that the
surface texture of modified PTFE was in the form of cones whose height increased depending on ion doses. Through
XPS spectra, it was found that the intensity of F Is peaks decreased with ion doses by preferential sputtering of F
atoms and the C-C and /or C-F chains were formed by the crosslinking in the newly unstable chains. Cu films were
deposited uniformly along the filaments formed on the modified PTFE. In x-ray diffraction (XRD) spectra of deposit-
ed Cu films on modified PTFE, a preferred orientation along (111) and (200) planes was found and the peak intensity
of (111) plane increased as surface roughness of modified PTFE increased. The resistivity of Cu films was changed
from 2.7482-cm of unmodified PTFE to 4.3u82-cm of modified PTFE at ion dose of 1x10'%/cm?® and the abrupt in-
crease of resistivity in the modified PTFE at ion dose of 1 x10'"/cm’® was due to being cut off the film which resulted
from the increased surface roughness.

Key words : ion beam methods, scanning electron microscopy, X-ray photoelectron spectroscopy, polymers, electronic
conductivity
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Fig. 1. SEM photographs of unmodified PTFE and modified PTFE with changing ion doses:
(a) unmodified, (b) 1 x 10"*/cm?, (¢) 1 X 10'/cm?, and (d) 1 X 10'/cm?
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Fig. 2. Change of contact angle of modified PTFE with varying
ion doses.
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Fig. 3. XPS spectra of unmodified PTFE and modified PTFE
with changing ion doses.
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Fig. 4. XRD spectra of Cu films deposited on unmodified PTFE
and modified PTFE with changing ion doses.
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Fig. 5. SEM photographs of Cu films on unmodified PTFE and modified PTFE with changing ion doses:
(a) unmodified, (b) 1 x 10**/cm?, (¢) 1 x 10'*/cm?, and (d) 1 x10""/cm®.
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Fig. 6. Change of resistivity of Cu films on unmodified PTFE
and modified PTFE with changing ion doses.
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