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With the complexity of recent semiconductor device structures, in-sife monitoring and control for semiconductor
processing have become prerequisite to do research and develop the semiconductor devices. Spectroscopic ellipsometry
(SE) is an inherently sensitive technique due to the measurement of complex reflection ratios as a function of wave-
length. Recent development of high-performance SE setups has enabled the non-contact measurement of thicknesses
and compositions for multilayer structures, real-time data acquisition and analysis of the processing and the understand-

ing of monolayer-level surface processes.
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Fig. 1 Schematic diagram of rapid-thermal and ion-beam
process chamber with in-sitn spectroscopic ellipsome-
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Fig.2 Temperature of wafer surface vs. process time from
the RTP setup in Fig. 1 as measured using in-situ el-
lipsometry'®.
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Fig. 4 AlGaAs layer composition and thickness extracted in
real-time during 2nd growth'.
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(a) Schematic drawing of an optical system with re-
flection anisotropy spectroscopy (RAS) and spectro-
scopic cllipsometry (SE)} for a MOVPE reactor. (b)
Sample orientation as used for monitoring RAS and

ellipsometry growth oscillation™.
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Fig. 7 Deoxidation transients for SE and RAS of wet-
chemically etched InP wafer. The thin line in the
imaginary dielectric function corresponds to the tem-
perature change of the 4.7 eV signal of the ideal InP
surface’.
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Fig. 8 Data for a 20-nm Al:Ga,—As parabolic quantum well,
Top: values of x, determined from &3 (x) for the outer
running 0.31 nm of material. Center: difference be-
tween determined and target values. Bottom:control
voltage®.
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