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Background Results

» High resolution, fast curing replicating compounds can be | Combine resin and catalyst FT| R
used to create negative replicas of physical defects on R |
surfaces.

» The negative replicas can be used for further analysis of
the defects.

» Are these replicas accurate? Is there any residue left
behind on a surface after use, and, if there is, can the
contamination be cleaned off?
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Evaluation Techniques: RemgVe'
. cure 020 - avenumbers (cm!
» FTIR: Fourier Transform Infrared Spectroscopy r:;p"ca Wavenumbers (cm )

» XPS: X-ray Photoelectron Spectroscopy ¢ Primary component is silicone, most common silicone is PDMS
> ToF-SIMS: Time-of-Flight Secondary lon Mass Spectrometry ** Slight differences in the grey and black resins:
» AFM: Atomic Force Microscopy ¢ Black contains carbon filler, Grey contains TiO, (rutile)

» Confocal Microscopy
XPS
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FTIR: Atomic Force Microscopy (AFM) £
» Angstrom resolution
> Uses infrared light and Fourier Transform to convert > Stylus cantilever controlled by a piezoelectric o 1 2 3 a4 s 600 500 400 inding eeray @V 100 0
raw data into a spectrum tube is scanned across a surface. . | Nmeeretfplistions N _ o
> IR light causes molecular transitions in the rotational > Atomic forces between the stylus and surface ** Replicating compound leaves a silicone residue which is seen by XPS.
or vibrational states. move the tip and are measured optically ¢ Residue builds with multiple applications

*»* Even after surface is cleaned by solvents there is still C+Si residue

o ToF-SIMS

» Useful for identifying molecular

species @ )

providing topography.
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XPS: Lo Confocal Microscopy: . % ToF-SIMS detects residue
> Ultra-high vacuum technique for evaluating composition, | > An optical imaging technique with a - eventhoughthereisno

chemistry, and electronic structure. very small aperture - re5|leue optlcally.ws[ble
» Sample is subjected to X-ray illumination. > Small aperture allows for greater o Re.Sldu.e Ieft.behmd is
» X-ray Energy > Binding Energy of Electrons resolution as only light coming from : primarily silicone

Then electrons will be emitted via photoelectric effect. the sample that is in focus enters the Aluminum after 1 application  sjlicone Replica :gtfglll\ﬂasr’iz;g;:: aluminum
» Electrons can be detected and sorted according to their optical system.

kinetic energy. ¥ > 2D&3D images can be obtained by AFM & Confocal .

. . . ** Measurements showed the compound
KE=hv-BE-® (19> Example XPS Spectrum scanning the light source (typically a R accurately replicated the scratch
laser) across the surface of the e oy e ok -
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¢ The replicating compound accurately replicated the topography of the grid
¢ There is no remaining residue measurable by AFM
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ToF-SIMS

e Ultra-high vacuum technique which involves the
bombardment of a surface with an energetic beam of ions.

* Time-of-flight of the ion is measured, ions with lower mass-
to-charge (m/z) ratio reach the detector faster.

Conclusion

The work done for this project resulted in successful characterization of a silicone based replicating compound.

FTIR data showed composition differences between the different colors.

XPS and ToF-Sims data showed the replicating compound leaves behind a thin silicone residue when the replica is peeled off the surface.
AFM and Confocal Microscopy data showed the compound does accurately replicates surfaces down to the claimed resolution of 0.1um.
This project was a great learning experience and an introduction to capabilities of several common materials characterization techniques.




