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Direct Fabrication of Resistor on Glass Board by
Laser Micro-Fine Cladding

LI Hui-ling, ZENG Xiao-yan, LI Xiang-you
(State Key Lab of Laser Technology, Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract Basic principle and technologies of direct fabrication of resistor on glass structure by micro-fine cladding
were introduced in this paper. The effect of technologic parameters on resistance values was systemically studied.
Based on the thermal analysis and interacting principle between laser and matters, formation of esistance films and
relation between structure and properties were theoretically analyzed. The optimal technologic parameters about
direct writing resistance and the optimal testing method of high-precision and small-error resistance values were
obtained. The results demonstrated that laser micro-fine cladding method by one-step can realize fabrication and
repair of high-quality, high-precision and high-property resistance components without mask in virtue of shape, size
and volume of resistance and laser processing parameters adjusted, and need not to trim resistances. With the simple
and flexible technology, rapid velocity and low cost, the technique is possessed of wide applied prospect.
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Table 1 Resistor parameters of direct fabrication by laser micro-fine cladding

Sample (-changed parameter)

Parameter L 2 3 4
Laser power /W — 3 3 3
Laser scanning velocity /(mm/s) 3 — 3 3
Overlap space /mm 0. 015 0.02 — 0. 015
Heat treated temperature /°C 600 600 600 —

[ electrodes or conductive lines fabricated on substrates J

[ resistor pastes are evenly coated on above substrates and dried ]

[ laser scans resistor coating by CAD/CAM function according to set parameters and patterns J

1

[ cleaning and subsequent heat treating H semis-product H testing of properties H product]
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Fig. 1 Technological flow sheet of resistors directly fabricated by laser micro-fine cladding
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Fig. 2 Measuring principle of resistance value
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Fig. 3 Effect of laser power on sheet resistance values
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Fig. 6 Microscopic structure of resistor coat obtained

A4 RGN TR T KGR HE R E R under different laser scan velocity (500X)
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Fig.4 Microscopic structure of resistor coat obtained

under different laser power (500X) g 24 4
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Fig. 8 Microscopic structure of resistor coat obtained

under different overlap scope between scan line (500X )

no heat treating after laser scan: overlap scope (a) 0. 01 mm,

(b) 0.02 mm, () 0.03 mm, (d) 0. 05 mm; heat trating after

laser scan: overlap scope (e) 0.01 mm, (f) 0.02 mm, (g) 0.03
mm, (h) 0.05 mm
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Fig. 9 Effect of heat treated temperature on

sheet resistance values
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Fig. 10 Microscopic structure of resistor coat obtained

under different heat treated temperature (500X )
no heat treating after laser scan: (a); heat trating after

laser scan: (b) 200C, (c) 500C, (d) 600C
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