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Determination of Optical Constants and Thickness of Diamond-Like
Carbon Films by a Multiple Sample Method

Zhou W1 Wang Ayving
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Mingho o Elejiovg 315201, Chinad

absiraet  Using the glow discharge wcohnoelogy with acetvlene reactive gas. che diamand-lce carben films with
different nominal thicknesses are depostited on 51 substrate with the Wentica process. Veriablz ingle speciroscopie
ellizsometry {WASZ) is weed ta characoerize the film splical constants at che wavelength range of 386~ 1700 nm
Given the ranouva aclected film thicknesas the diffcren: otizal constantas of refractive index and extinction cocfticicnt
af shsarbing filws, stowing gocd corsistelcy between the caleuleted and experimentsl caty, could be obtainsd based
an single sample cllipsometric fittng metiod, This result indcates that it is generally racher difficolt to determine
the refroctive index and extinctior coefficient of absorbing filmes acourately and rapidly due to the strong correlations
berween thickness and optical consmnss. A new muldple sample aralysls methed s put Jorwarded o solve 1his
problem Assame that the optical propertizs are same for the wsed tarce sanples of DL films with varieus depositon
time . the secarste aptical eonsiants and eelzted thickres: of each sample conld he determinsd rapidly even withnnt
any predicted disperaion models, Meanwhile, this new methsd can be used both for the transparent substrate ind non-
transparent suhstrzte with akso-hing tilms,

Kevy words  thin films optics: multiple sample analysis (M52 spect-oscopic cllipsometry (SE) : optical consants:
diamond like carbond LC
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Table 1 Comparison of MEE by the two fitt ng metaods
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Fig. 3

Optical coqstants of sample 1 fitted by various t2st thicknesszs. {a) refraction indexz:
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Tasle 2 Thizknesses and deposition rates of three samples fitted by the M5 method
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