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YAG #olAdl 9§ Crdustgo #a A7
A Study on the YAG Laser Machining of Cr Thin Films.
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Abstract

Laser thin film process with a Q-switch pulsed YAG laser was performed for micro machining. In
this research, we performed basic Cr thin film on glass substrates removal machining experiments.

From experiments ,it happens not only evaporation of thin film but also spatter and cohesion of
melting substance in working region, when machining a Cr thin film by Q-switch YAG laser beam
irradiation. Critical energy of surface irradiation type by irradiation direction of laser in a face
composing thin film on the glass is higher than that of back irradiation type , but the latter is
favorable because of spatter appearance. In case of image formation position when laser beam is
irradiated, the defocus is permitted to a certain extent within focus depth. Ifexceeds focus depth,

formation of pattern is vanishing step by step.
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Table 1. The specification of objective lens.

magnification focus length | working distance NA
{mm) (mm)

10 x 15 18.56 0.25

50 x - 6.0 0.55

Q-switch YAG Laser

‘ laser beam

aiming beam

movable Slit

<=
luminancer

(-) machining lens
A

Fig. 1 Schematic diagram of laser unit apparatus.

Table 2. The characteristics of test material.

Cr pyrex glass
melting point(C ) 1800 835
boiling point(C) 2330 -
latent hegt of 1400 _
evaporation{cal/g)
heat conductivity 02 0.003
(cal - s cm™ T)
density(g - cm ) 7.0 3
specific heat 0.12 0.3
(cal - T
absorptivity(%) 40 1>

2.0mJ

@
1000 A

(b)
2000 A

100um

Fig. 2 Burn pattern views of thin film surface irradiated
at each irradiation energy.(mag. 10 X)

20mJ -

Fig. 3 Bumn pattern views of thin film surface irradiated
at each irradiation energy.(mag. 50 X, 1000A)

~1056 ~ -



Machining size (um

Laser energy (mJ)

13.0mJ 20.5mJ

surface -

back

P S ) i

Fig. 4 Photograph of machining formation at 1000 A
thigkngss.(machining size: 40m X 40um)
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surface [~ § E . ﬁ
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Fig. 5 Photograph of machining formation at 2000 A
thickness. (machining size: 8um X 8:m)
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Fig. 6 Effect of machining size according to laser

energy.
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Fig. 7 Effect of machining size according to thin
film thickness.
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Fig. 8 Effect of machining size according to defocus
distance.
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Fig. 9 Photograph of machining formation according
to defocus distance.( 2000A)

(a) surface irradiation  (b) back irradiation

Fig. 10 SEM views of machining resions at each
irradiation direction. (mag. 10 X)

g =

(a) 1000 A

Fig. 11 SEM views of machining resions at each
diffrence thickness. (mag. 50 X)
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