LASER TECHNOLOGY

Fa2t 42
2018 43 H

Vol. 42 ,No.2
March,2018

NEHS: 1001-3806(2018)02-0176-05

A EERENBEREREHEEERE

REL &, fgE", R
(R ROUEH RS 50% #OE S ABZHRTIRESRE, RiX 430074)

BE: 7Bl AR ER B AR I 10 JRAL , B 355nm [ ik w5 SNEOE 2 LA IS AL, R A S s B
TEHF AR 5 ) 7 i B JRAA)Z . WSS T OGN 2t 0 B R OV AR RS BE | 220 1l TR E B R I ML, TR
PRI IA TR o 450K, 450 1 YCRIMNEO R Ry 200mm/s Jik nf it 4y 100kHz | G 18 % 5 Oy 27)/
em® ~37)/cm® FEFEEIIEAE 10wm A2 A7, B 18T AT LASR AT (9 20 (e PR BE E 25 wm ~ 35 pum 22 Ji], 2 ok DX P ML 2 R,
FE 6pum ~Tum Z [, B SRS TF 2L M5 2 OB BB HETE 9)/em” ~ 11)/em® Z [ (RS RAE) TR M
SUASEIL T A, S 502 N3 3 22 TR ()P H) 45 45 33 T AR S 1OMPa L b 4 S22 PR AR BEL % FT AR 51 10 7°€) + em
WO X R HA Ry P JOF A MRS 4l A i BRI R S MR B R R AL T 2

R WOCHA; Rt pkob s sEot2I M mERR B

HhESES: TQ171.7178 XERFRERD: A doi; 10. 7510/jgjs. issn. 1001-3806. 2018. 02. 007

Selective preparation of metal copper layer on silicate
glass by laser surface modification

HOU Tianjiang , Al Jun, LIU Jianguo, ZENG Xiaoyan
(Functional Laboratory of Laser and Terahertz Technology, Wuhan National Laboratory for Optoelectronics, Huazhong University
of Science and Technology, Wuhan 430074, China)

Abstract: In order to realize the metallization of ordinary silicate glass surface, roughness and activation were carried out by
pulse ultraviolet (355nm wavelength) laser etching. The conductive copper layer was locally fabricated on the surface with the
combination of chemical plating. The influence of laser processing parameters on micro topography, roughness and etching depth
of glass surface was investigated. Palladium was successfully introduced into glass surface. The results show that, at the first
scanning (UV laser scanning rate of 200mm/s, pulse frequency of 100kHz, energy density of 27]/cm’® ~ 37]/em” and filling
interval of about 10pum) , the etched depth of glass surface is between 25pum ~35um and roughness R, of the etching region is
between 6um ~7um. Glass won’ t crack at this time. At the second scanning ( energy density between 9J/cm’® ~ 11]/c¢m’ and
the remaining unchanged parameters) , chemical copper plating was realized by the introduction of palladium. At this point, the
average bonding strength between copper layer and glass can be above 10MPa and volume resistivity of copper layer can reach
107°Q - cm orders of magnitude. The glass surface metallization process is with local selectivity, no needed mask, low cost,
high bonding strength and good electrical conductivity.
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Fig. 1 Schematic diagram of ultraviolet laser processing equipment
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Fig.2 SEM photograph of glass surface after laser etching with different scanning line spaces( scale of 200um)
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Fig.3 Effect of scanning line space on glass surface

a—laser etching depth  b—roughness
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Fig.4 Relationship of laser scanning speed, pulse frequency, laser fluence and etching depth, roughness of glass surface
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Fig.5 XPS spectra of glass surface after two times of etchings
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Fig. 6  Copper lines with high adhesion strength on glass surface
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