TLSEUTIENTHDRBTIRR TR

Mo X

THALHTRE RO ]

HERS Vol. 18, No. 7, pp. 399-404, 1997

H.O 14 BREICKD 7 v REIEEDHRKIL

EARIEAR - MRITHE - KARAER - IR¥E E

HRet7T ) —

Pow hARATIRY s ML S470-01 B B R ABT R 5001

(199742 A 20 A4 ; 1997483 A 4 AiBHBLE)

Hydrophilic Treatment of Polytetrafluoroethylene by H;O Ion Bombardment

Harumi Suzuki, Susumu SoBUE, Masao NAGAKUBO and Tadashi HATTORI

Flat Panel Display Division, DENSO CORPORATION
500-1 Minamiyama, Komenoki, Nisshin, Aichi 470-01

(Received February 20, 1997 ; Accepted March 4, 1997)

The surface of polytetrafluoroethylene (PTFE) was modified hydrophilically by the bombardment of positive ions formed
by introducing water into an fon source (H,O ion bembardment}. The contact angle of water on the PTFE was changed from
120° to 0° by H,0 ion bombardment with 0.6 X 10" ions/cm®, In this range, the surface roughness of the PTFE was not
changed. XPS analysis showed that OH-groups were created on the surface. Copper thin film was deposited on the
PTFE surface after 11,0 ion bombardment, and the bonding strength between the Cu thin £ilm and PTFE increased in pro-
portion to the quantity of jon bombardment. At H,O ion bombardment with 1.2 X 10%ions/cm?, the bonding strength was
12MPa. Our experimental results suggest that the oxide layer of the Cu thin film and the OH-groups of the PTFE surface

are connected by hydrogen bridges.
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Fig.1 Structure of the fluorccarbon pelymer.
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Fig. 2 Schematic diagram of hydro-ion bombardment
apparatus.

Fig. 3 Mode! of hydro-ion bombardment.
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Fig.4 The water contact angle of PTFE vs. the quantity of ion
bombardment.
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Fig. 5 Photograph of the PTFE surface with water: (a) non-
treated PTFE, (b) PTFE with H,O lon bombardment.
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Fig. 6 Scanning electron microscope image of the PTFE sur-
face: (a) non-treated PTFE, (b) PTFE with H,Q jon
bombardment (1.2 X 10" {ons/cm®).

Table 1 Surface roughness (Ra) by atomic force microscops

analysis.
PTFE with H,O ion
Sample non treated PTFE bombardment
(1.2 X 10" ions/em®y
Ra 0.31 pm 0.29 ym
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Fig.7 XPS spectra of the PTFE surface: (a) Ols, (b) Fls, (c) spectra of Cls
of non-treated PTFE, (d) spectra of Cls of PTFE with H,O ion bom-

bardment (1.2 X 10" jonsfem®).

" — ] o

Fig. 8 Photographs of Al thin film on PTFE detached by polymer tape: (a) non-treated
PTFE, (b) PTFE with H,Q ion bombardment.
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Fig.9 The tensile strength between Cu thin film and PTFE vs.

the quantity of ion bombardment,
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