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Overview: Of Presentation.
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> Analysis of measurement and experimental set-up.
> Surface profiling on multiple samples.

> Film Modelling to investigate level of aberrations
iIntroduced by thin film structure.

> Future Work and sensor design.

> Conclusions.
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Analysis Of Measurement. —
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Experimental Set-up ~ —
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Single Mode
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Surface Profiling — Wafer, —
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o] Thick Monitor

o Interferometer

Thick Monitor Mean Thickness = 45.854 +/- 0.348 um
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Interfero;neter Mean Thickness = 45.532 +/- 0.155 um
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“= Surface Profiling — Cyl lens.

Repeatability = 0.32 um
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== Surface Profiling — Filter

SEeCIlorn rleldnt (rnicrons)

I Repeatability;'= 0.786 um
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System Modelling
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System modelled using Optalix ray tracing software from
Optenso.

Model gives information on aberrations introduced by the
film: structure.

Used to evaluate how aberrations change with thickness
and refractive index.

Use model information to optimise DOE design for
Generalised Phase Diversity waveiront SEnsor.
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Thickness Variation.
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Influence Of Surface Tilt.
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« Tilt affects relative measures of aberrations introduced.
» Use of these results allow measure of thickness with surface profile.
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Example of Tilt.
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Original Measurement.

Sample Rotated by 90.

Measure from opposite
side.
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Future Sensor Design.
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Point Source
Pigtailed Laser Input

Diode

Control Signal Output

~ On Board Programmable |

Electronics

e Small compact sensor design
e Can be mounted on industrial scanner
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Future Work.
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Comprehensive study using model to evaluate influence
of surface deformations.

Practical implementation off DOE for wavefront sensing.

Check correlation between theoretical and experimental
results for thickness measurements.

Surface form measurements.

Industrialisation of sensor for in-line measurements.
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Conclusions.
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Simple thickness monitor can accurately measure from
mm to microns in single instrument.

Thickness monitor used to carry out surface profiling
measurements on number of sample types with some
success.

Film structures affect reflected wavefront shape, info can
be used to gain measure of thickness plus surface profile
simultaneously.

Thin film structure introduces tilt, defocus, astigmatism,
coma, spherical and triangular aberrations.
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e s | our website!

For the latest results and news from the Heriot-
Watt Waves and Fields Group, copies of all our
conference presentations and (where copyright
allows) PDF's of our publications please visit:

www.phy.hw.ac.uk/~phyhic/index.htm
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