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Fabrication of Micron Silver Patterns on Polymers Selectively Modified by UV -light

TANG Hong-xiao, WU Zhong-kui, YANG Jun, LI Shao—ying
(Wuhan University of Technology, School of Materials Science and Engineering, Wuhan 430070)

Abstract: PET surface was directly modified by ultraviolet lithography at a wavelength of 172 nm after being
cleaned, on which the silver was selectively deposited by the method of eletroless silver plating. Water contact
angle and XPS were performed on PET substrates before and after they were etched by vacuum ultraviolet li-
thography(VUV), so as to show the different morphology. By putting the PET films etched by vuv in the
electroless plating silver solution, the reduced silver particles would deposite on the modified areas of the PET
films. The silver patterns were observed under the optical microscope and the field emission electron micro-
scope. The results show that VUV can be used to modify PET substrate, and by modifying the PET sub-
strates selectively together with the subsequent electroless silver plating processing, the silver patterns can be
fabricated. Finally, micron silver patterns with high—fidelity are successfully prepared via one step manufacture.
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long with the time
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Table 1 The relative changes in the percentage of ele-

ments before and after photoetching

C/% 0/% N/% C:0/mol
PET control 67.42 18. 38 14.19 3.7:1
VUV PET 61.05  35.43 3.51 1.7:1
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Fig. 4 The mask and silver pattern under optical microscope
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Fig. 6 The aggregation state of the deposited silver under
the FESEM

(1) AR fih £ A1 XIPS 0 38 25 545 0, 1 4%
AP 172 nm B K SMEXT PET 3 5 #E47
W PS8 PET e i R A AL 7 o L ff PET
FE R #FE A - COOH , - OH % F gl

()Y %5t SEM 25 R R MW 75 JG v A Ak =7 B2
PR b G R Rk FEVE DU AE PET 5 F 19 9%
o't B DI T A A 6 BRI U A R AR S
BT PET 2 5 & § AR g 16 % Ak, B S 0
HAEA .

(3 kI SEM 25 3R 32 WL DURR 1) H UL 119
FEPRLAR R LY 50 nm X B L 7E PET 2 fr B
i T LA RUSE B /N A Rl 46

WO BEFE I PET 3 R 3% i fOK 2R K
EW T KRR TSGR T2 2%
AR AR TEAERR 1 i B A fh 2 AR )
T A A DA R & ROG A on i AR
i S5 DRORL A8 A TR AT AR I B O R

2%k

[1] Fairland F Amos, Stephen A Morin, Jeremy A Streifer, et al.
Photodetect or arrays directly assembled onto polymer sub-
strates from aqueous solution [ J]. Journal of the American

Chemical Society, 2007, 129(46): 14296-14302.

[2] Lu Yinxiang, Xue Longlong. Li Feng. Silver nanoparticle
catalyst for electroless Ni deposition and the promotion of
its adsorption onto PET substrate [J]. Surface & Coatings
Technology. 2010, 205(2): 519-524.

[3] Liao Yuan, Cao Bing, Wang Wen Cai, et al. A facile
method for preparing highly conductive and reflective sur-
face—silvered polyimide films [J]. Applied Surface Science,
2009, 25 5(19) . 8207-8208.

[4] Wu Dezhen, Zhang Tao, Wang Wen Cai, et al. Reflective
and conductive surface — silvered polyimide films prepared
by surface graft copolymerization and electroless plating
[J]. Polymers for Advanced Technologies, 2008, 19(5):
335-341.

[5] Zhao Wen, Zhang Qiuyu, Zhang Hepeng, et al. Prepara-
tion of PS/Ag microspheres and its application in micro-
wave absorbing coating [J]. Journal of Alloys and Com-
pounds, 2009, 473(1) . 206-211.

[6] Demir Mustafa M, Ugur Goekce, Gulgun Mehmet Ali, et
al. Glycidyl-methacrylate—based electrospun mats and cat-
alytic silver nanoparticles [ J]. Macromolecular Chemistry
and Physics, 2008, 209(5): 508-515.

[7] XViE#, AR, MMk, % a4l pm 1] s
4R, 2002, 60(4) : 627-632.

[8] Malvadkar Niranjan A, Demirel Gokhan, Poss Mary, et
al. Fabrication and use of electroless plated polymer sur-
face—enhanced raman spectroscopy substrates for viral gene
detection [J]. Journal of Physical Chemistry, 2010, 114
(24) . 10730-10738.

[9] Kobayashi Y, Salgueirino—Maceira V, Liz—Marzan L. M.
Deposition of silver nanoparticles on silica spheres by pre-
treatment steps in electroless plating [J]. Chemistry of
Materials, 2001,13(5): 1630-1633.

[10] oms o 2R 45 0 3 i Aol I 48 19 0 3 % 2 1 J iy X o i 38
[ (D] R LR, 2010: 1-50.

[11] Zhu Zhengmao, Michael J. Kelley. Effect of deep UV
(172 nm) irradiation on PET; ToF/SIMS analysis [ J].
Applied Surface Science, 2004, 231: 302-308.

1TEE bk T BV B 122 5 430070
BB TR 2 AR B B A ik
Tel: (027) 8765 3405

E-mail: hongxiaotangshan@163. com



