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Application of laser chemical vapor deposition
in repairing TFT-LCD circuit defects
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Abstract: The deposition of tungsten film through laser chemical vapor deposition (LCVD) was inves-
tigated for the repair of circuit defects of TEFT-LCD panels, simultaneously the film-forming process
parameters influencing the damage of thin film transistor substrate, electrical resistance of tungsten
film were discussed. Firstly, the pulsed laser irradiation at 351 nm was used to deposit tungsten from
W(CQO); in air atmosphere, and the damage of thin film transistor substrate at diverse film-forming
process parameters were observed through focused ion beam-scanning electron microscope (FIB-

SEM). Then, the electrical resistances of tungsten films at various film-forming process parameters

5 H 8 :2019-04-03 3 1817 H #A: 2019-05-09.
x B {E B & N, E-mail : zhangwei0797 @sina.com



756 W5 B

o5 34 4

were tested by high-accuracy Electrical parameter tester (EPM). The control variable method experi-

ments indicate that the larger laser power or bigger size of slit placed in the beam path lead to more se-

rious substrate damage but lower electrical resistivity, and high-power laser radiation without

tungsten film deposition can’t cause substrate damage; greater laser scan speed result in less substrate

damage but higher resistivity by maintaining other effect factors constant. The lower resistivity (0.96

Q/pm) and good surface morphology tungsten film is obtained without damage of the thin film tran-

sistor substrate at balanced condition, and component analysis shows that W(CQO);, are complete de-

composed.
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Fig.1 Schematic diagram of LCVD repair system
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Fig.2 SEM images of the cross section of thin film

substrate at various laser power of 0.8 mW
(a), 1.0 mW(b). 1.2 mW(c) . respectively.

Scan speed is 4 pm/s, slit is 7 pm.
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Fig.3 SEM images of the cross section of thin film
substrate at different laser slit of 6 pm (a), 8
pm (b), 10 pm (c), respectively. Laser

power is 0.8 mW, scan speed is 4 um/s.
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Fig.4 SEM images of the cross section of thin film
substrate at diverse scan speed of 2 pm/s(a),

3 pm/s (b), 4 pm/s(c) , respectively. Laser

power is 0.8 mW, slit is 7 pm.
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Fig.5 SEM images of the cross section of thin film

substrate at various laser power of 0.4 mW
(a), 1.0 mW(b), 1.6 mW(c)

Scan speed is 2 pm/s, slit is 10 pm.

, respectively.
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Fig.6  Variation of the electrical resistivity of tungsten
film deposited at various laser power (0.6~1.2

mW). Scan speed is 4 pm/s, slit is 7 pm.
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Fig. 7 Variation of the electrical resistivity of
tungsten film deposited at different scan

speed (3~ 8 pm/s). Laser power is 0.8
mW, Slit is 7 pm.
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Fig. 8 Variation of the electrical resistivity of
tungsten film deposited at diverse slit (2~

12 pm). Laser power is 0.8 mW, scan

speed is 4 pm/s.
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Fig.9  Optics image (a), 3D profiler image (b),
cross section SEM image (c¢) of the tungsten
film deposited at scan speed of 5 pm/s, Slit

of 6 pm and laser power of 0.8 mW.
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Fig.10

and 1.0 mW (c¢). Scan speed is 4 pm/s, slit

is 6 pm.
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