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K FH AL SR AES 2 | T H13E Y MSP-4200
B B 4% 0 S5 ¥ %% I A%, a-SiTEAR, Sifral
999.9%. # R R (JEEH0.15 mm). 3K
F(EFEN 1.05 mm). PRI AR, oK L8
MEBFKHEAERIERG, BHEA Ny T 5
A ENERFE L ¥R ENYRESKT
3 x 1073 Pa, A WE N 30 ml/min 7 Ar <,
FPRAEN 0.5 Pa. SRH ELm ISR, DN
80 W, IR [A] 2 min, 4 min 15 min.

DLC ¥# 5 2k H B £ 0F il 1 45° X025 il 2 i
78 B A B 23 B (filtered cathode vacuum arc,
FCVA) £ ARVTAR, Ly EH A% A BB T8 IR ) [ 44 4
HREE (211F 99.99%), HIKHREEHIE 60 A. 4HKN
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No T, AT % A 238 6 b, fes iR R IR
$2.36 x 1072 Paltf, AR EA 20 ml/min(brik
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TR WX (variable angle spectroscopic ellipsom-
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T 0.015°, W [F] F Il & 714 AR KR TE TN R
ZH B o R AR B ) WVASE32 3
AT S VF DU SR UBEAT 2 A R (N 5 A ik
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BT RN E A
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Fig. 1. Suppress backside reflections from transparent

substrates via index matching technique.
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Fig. 2. Refractive index of the corning glass, quartz
and glass slide substrates derived from ellipsometric
data with backside reflections suppressed by roughen-
ing the back surface and using the index match tech-

nique respectively.
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Fig. 3. Ellipsometric. 1 data acquired on a cover glass
substrate with and without backside reflections solu-
tions which accounting for them in the analysis model,

and suppressing them via index matching technique.
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4 BRI SRR KA RS AE 300—1700 nm
BB %
Fig. 4. Refractive index of tin side and air side surface
layers and bulk 1 mm clear float glass between 300 nm
and 1700 nm.
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Fig. 5. Intensity transmission data and extinction co-
efficient of soda-lime glass, cover glass and glass slide

substrates between 320 nm and 1450 nm.
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THBR T R IRE S 1 o B8 B B T BR T RS 1)
YHHE. RO DLE S HC R TR R, A
FES MR IR A . JB I SE+T VAR &
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Fig. 6. Ellipsometric ¢ data of a-Si thin film ac-

quired on a glass slide substrate with and without in-

dex matching technique used.
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Fig. 7. Model fit of the Ty to measured data of DLC

film: (a) the substrate’s optical constants are ns and ks;

(b) the substrate’s optical constants are ns and kss.
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Abstract

The determination of the optical constants of absorbing films, particularly on opaque substrates, is a difficult
problem when solely using spectroscopic ellipsometry. First, unwanted backside reflections are incoherent with the
desired reflection from the front side, which makes the fitting of optical constants difficult. Second, the optical constants
of substrate must be carefully characterized in advance, as any small absorption in the substrate would be mixed into
the film’s overall optical constants. Third, thickness and optical constants are strongly correlated with each other, which
may prevent a unique solution for absorbing films. For the above reasons, quartz, glass slide, cover glass and float glass
substrates are studied. Backside reflections of the substrates are suppressed by index matching technique. The results
show that the simple technique works well for substrate materials with refractive index in a range from 1.43 to 1.64,
including materials such as fused silica, float glass, etc. in a spectral range from 190 nm to 1700 nm. The refractive
index and extinction coefficient of the substrate are fitted by ellipsometric 1) data and the normal spectral transmittance
To. The results are consistent with the literature reported. Finally, a Combined ellipsometry and transmission approach
is used to determine the thickness values and optical constants of the diamond-like carbon (DLC) film coated on the

quartz and the amorphous silicon (a-Si) film coated on the glass slide and cover glass accurately.
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