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Outline

« Resist model calibration by fitting
simulations to imprint experiments

« The need for new tools to characterise BsTon
resist—stamp material combinations

- Real-time optical monitoring of imprint 200 l”
. Potential RLT sensing enhancements:

* Plasmonic
 Ellipsometric

« Potential applications of real-time

optical imprint monitoring:
» Endpoint detection I I i
0

* Process control
» Defect detection (including non-fill)




Our existing simulation technique quickly
finds RLT and cavity-filling distributions
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The NIL simulation technique has been
experimentally validated

Silicon test stamp:
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-
The technigue has been validated for
five thermoplastic materials
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S
Nanoscale experiments may involve
substantial slip between resist and stamp

Polymethyl methacrylate (PMMA) Microresist products
35 kg/mol 75 kg/mol 495 kg/mol MRI-7020E MRI-8020E
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Inting rate will depend strongly on
etween resist and stamp/substrate
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Real-time observation of evolving RLT could
accelerate material/stamp characterisation
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our relationships are calibrated
Known stamp topography
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e Imprinting process allow the
ponse of resist to be extracted
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If features are sub-wavelength, plasmonic
effects could enhance RLT detection
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An anti-reflective stamp coating and light
polarisation could enhance RLT contrast
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Potential applications include endpoint
detection and cavity filling monitoring

Endpoint detection

Feedback control in R2R processing

Cavity filling

Stamp inspection/defect detection

Probing of complex fluids (e.g. biological samples)

Partially
filled

Resist
residue
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Conclusions and outlook

 Resist rheological behaviour can be extracted
from nanoscale imprint experiments

* Resist-stamp boundary conditions are critical
and require characterising

 Real-time measurement of RLT can be
accomplished interferometrically using simple
white light microscopy

« Optical RLT measurement sensitivity can be
tuned using plasmonic or ellipsometric
approaches

 Real-time RLT measurement could be applied to
Improve NIL yield and throughput
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