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Research of uniformity of diamond-like carbon on
extensive head covering
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Abstract: According to the special requirement of optical instrument to the uniformity of thin film
thickness on infrared window, Femm42 software was adopted to analyze the potential in the vaccum of
radio frequence plasma enhanced chemical vapor deposition system, by changing the height of DOME,
and adding a metal ring behind the DOME, the problem of delamination on the edge of dome had
solved. Taguchi experimental method was used to decrease times of experiment, at the same time, the
secondary condition of effecting performance of thin film was found. The effects of the process
parameters on the results of thin film thickness uniformity were analyzed. Finally, the optimal parameters
had comfired. The DLC film that the uniformity is less 3% and can endure the bad environment test had
successfully prepared.
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Tab.l Limit range of parameters

Temperature/C Flow/sccm Power/W Pressure/Torr
350 50 2500 2.5E-01
30 1 30 1.0E-3
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Fig.1 Modelling dome
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Fig.2 Potential map of modelling dome directly on cathode
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Fig.3 Modelling dome with platen and ring
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Fig.4 Potential map of dome with platen and ring
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Tab.2 Parameters and level of Taguchi
method in the experiment
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Tab.3 Arrangement of Taguchi experiment and
the measured results

Min optical Max optical

Flow/ Power/ Pressure/ thickness/  thickness/ Unifor.
sccm w Torr mity/%
pm wm
1 - - + 10.61 11.20 5.38
2 + - - 19.38 18.88 2.62
3 - + - 8.85 8.42 5.04
4 + + + 8.9 8.62 3.16

Level Flow Power /W Pressure/Torr
5 1100 1.20E-02 +
10 1400 6.00E-03 -
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Tab.4 Level difference analysis

Uniformity/%

Flow/sccm Power/W  Pressure/Torr
- 10.42 8.00 7.66
+ 5.78 8.20 8.54
Level difference 4.64 0.20 0.88
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