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In-situ spectroscopic ellipsometry

Introduction

Our Message In-situ Raman scattering

Combined Raman scattering, XCombined Raman scattering, X--ray fluorescence ray fluorescence 
and ellipsometry and ellipsometry inin--situsitu monitoring of CuInSemonitoring of CuInSe22--based based 
photoabsorberphotoabsorber layers on layers on polyimidepolyimide substratessubstrates
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• First in-situ application of Raman scattering  
spectroscopy to industrial roll-coater deposition

• Combination with in-situ spectroscopic 
ellipsometry and in-situ X-ray fluorescence (XRF)

• Successful application to CIS based thin film
solar cell absorber on flexible substrates

Roll-coater

A: In situ Raman head
B: In situ ellipsometer input unit
C: In situ ellipsometer output unit
D: In-situ XRF unit 
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In-situ setup

Raman head

SEM image
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Buffer layer

In-situ ellipsometry spectra

Optical constants

∆ and thickness vs. time

Used to improve electrical properties 
of the CIS absorber layer

Crucial parameter is layer thickness

Raman scattering studies optical 
phonon modes (frequency, broadening)

Crystal phase
Crystal quality

Target
region

In-situ Raman spectra

In-situ process monitoring

In-situ ellipsometry spectra

CIS absorber layer

Spectroscopic
ellipsometry

Dielectric function spectra (band gap energy, index of refraction)
Thickness (growth rates)

T. Haalboom et al., Inst. Phys. Conf. Ser. No 152 B, 249 (1998).

In-situ Raman spectra
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