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Thin Fim Applications

Precise determination of
thickness and optical constants
of thin films and nanolayers is of
key importance for many
applications, since these
parameters define the
functional properties of layers
and effectiveness of the
application.




The Measurement Technigue: Spectral
Reflectance Measurement (SRM)
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The Measurement Technigue: Spectral
Reflectance Measurement (SRM)
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The Computational Method

Transfer Matrix Method (TMM) of Optical
Calculations for Multilayer Structures
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The Computational Method

Transfer Matrix Method (TMM) of Optical
Calculations for Multilayer Structures

e [Nhe computing software has bbeen
developed in the MATLAB
environment - real-time
determination of parameters
\ « Curve fitting has lbbeen performed by

’ Least Squares Method (LSM) using

MATLAB built-in regression tools




Reflectance
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Thickness Calculations
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Thickness Calculations

. Substrate Evaporation Deposition Film
Experiment . -
No Temperature Temperature Time Thickness
' (°C) (°C) (Imin) (nMm)
1 150 820-830
4q 120 830-850
S5 130 830-850
6 140 830-850
7 160 830-850

8 110 830-850 15 746.,5



For Exp.No. 4, 5,6, 7, 8
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Apsoriotion Edges Calculations
T =e %@

(ahv)% = A(hv — Eg)

N =% for drect
-« =2 for indirect
' transitions




Absoriotion Edges Caloulati
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SumMMary

« TMM allows one to take into aaccount the effects of
structural features and eqgquipMment characteristics
such as scatterring mechanismes, spectrometer
resolution, Noises and so oNn and also iNclusion of
various physical models |

« Ranges of Measured Thicknesses

- for metal fims ~7-50 nm
- for dielectric fims ~ uo to 100 um
« Measurement results are used to obtain more
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