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Study of CO, Laser Induced Liquid-phase Local Deposition Technique

LIU Jian-guo, CHEN Cun-hua, ZHENG Jia-shen
(Chemistry Department of Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)
Abstract Many experiments illustrate that He-Ne laser is unfit for the laser induced liquid-phase deposition
technique. And CO; laser, whose output laser wavelength is in middle infrared, is also very difficult to achieve
liquid-phase local deposition of metal on the right side of the substrate by the conventional methods. A novel method
has been introduced in this text. The local deposition of metal copper lines on the right sides of epoxy resin has been

achieved from the aqueous solution by CO, laser induced liquid-phase deposition technique. Meanwhile, effect of

several experimental conditions on the deposition rate of copper line has been simply studied.
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Fig. 1 Experimental set-up
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Fig. 2 Serious carbonization of the sample surface

(about 1X)
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Fig. 3 Slight change of color on the sample surface
(about 1X)

BRI IR A FE 40°C R, T AR
(SEM)WLEE , 4 BL7E #OE IR X, 1 - 3 T A 5K
G0 A #5953 9 BURLR W B A A CHNEL 4) , T 30t ok BR
5t B 3 07 B R B AR R BURCR W) . 55 4, i B
BRI, R LR B, HHOL RN
(<2 WO, i F RilEA & & B R4, B A N
SEBBORLR ) 5 B B, X 5 R T He-Ne B0t A%
T 917 D0 1) 5 TID K 3800 2 3R R B — 2 (B (=10
W) B, B {31 9 R AR K, JOB A & 8 ol 7 Rl ™

BRSBTS T WEA R AT
BRI W 5 3 7T RE 2 WO T 3K K, BURLAR ) 5% 2
ZECEBIANGE . 25 R BURCR ¥ TR K
A ERRER”, HEAESESBA REHSEE

B4 CO, BOLRER A REM SEM B J (2000 X)
Fig.4 SEM photograph of surface after CO, laser
shining (2000 X)
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Fig. 5 Selectron probe image of sample surface after

CO, laser shining
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Fig. 6 Copper line after electroless deposition
(about 1X)
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Fig. 7 Electron probe image of copper line
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Fig. 8 Electron probe image of sample cross intersection

after laser shining

—_
(=]
1

. /\\

Deposition rate:
thichness of copper lines /um

2 1 /

O -

2.0 25 3.0 35 40 45 50 55 6.0 6.5
Laser power / W

B9 BT IR X R R TR T R
Fig. 9 Effect of laser power on deposition rate
conditions; scanning rate; 1.0 m/min; concentration of silver

salt solution: 0.7 mol/L; thickness of solution film: 20 pm
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Fig. 10 Effect of scanning rate on deposition rate
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conditions: laser power; 4.0 W; concentration of silver

salt solution: 0.7 mol/L; thickness of solution film: 20 ym
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Fig. 11 Effect of concentration of silver salt solution

—

on deposition rate
conditions; laser power; 4.0 W; scanning rate; 1.0 m/min;

thickness of solution film: 20 pm
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Fig. 12 Effect of thickness of solution film
on deposition rate
conditions: laser power; 4.0 W; scanning rate: 1.0 m/min;

concentration of silver salt solution: 0.7 mol/L
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