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Preparation of Composite Anti-Reflective and Protective Films with
Diamond-Like Carbon Films on Sulfide Zinc Substrate
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Abstract Common anti-reflective films on ZnS substrate has low hardness and poor protective effect, so these films
cannot function in harsh environment. Diamond-like carbon (DLC) films with high infrared transmittance and high
hardness is deposited by quasi-molecule laser in vacuum. Composite anti-reflective and protective films with several
common materials including DLC films is developed. The deposition parameters and performance of pure DLC films is
optimized. A compound graphite target is made by fix a sector of Ge slice onto a round graphite slice. Unhydrogened
Ge doped DLC film is deposited by means of quasi-molecule laser ablation of compound graphite target in vacuum.
Compare to pure DLC film, Ge doped DLC film on Si or Ge substrate has higher absorbance in infrared (IR) region,
lower transmittance and higher SP® content. Thus pure DLC films is choosen for the composite films. The adhesion
performance of the composite films is improved by introducing adhesive coating, optimizing of the thickness of DLC
films and so on. The composite films has many advantages such as high tranmittance in far IR region, good adhesion,
anti-scratch and so on, it also pass the boiling water test, tape adhesion test and scrub test.

Key words thin films; diamond-like carbon films; pulsed laser deposition; anti-reflection coatings; protective
coatings; KrF quasi-molecule laser; sulfide zinc
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Table 1 Technical parameters and test results

Laser Deposition Peak Vale Inner /1 Peak FWHM
enegry /m]j time /min  transmittance /% transmittance /% stress /GPa G /em™! G /em !
1 750 10 64. 4 51.9 —3.41 0.68 1559. 6 186. 2
2 600 13 63.4 19.9 —2.90 0.92 1559. 6 175.9
3 100 27 62.0 19.2 —2.40 1.05 1556. 8 175.4
4 200 45 59. 8 / —1.95 1.85 1550. 8 173.0
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Fig. 1 Tranmittance curve of sample 1
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Table 2 Technical parameters and test results of samples 5 and 6

Laser Depostion Ge Peak Vale Inner Peak FWHM of
enegry /m]  time /min  content /% transmittance /% Transmittance /% stress /GPa Io/le G /em ' peak G /em ™!
5 200 45 2.1 57.6 / —3.77 0.89 1536.2 168.9
6 200 45 4.3 53.5 / —2.83 1.40 1547.8 177.5
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Fig. 4 Microscopical photo of (a) pure DLC films sample 4 and (b) Ge doped DLC films sample 6
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