A chip-scale imprinter with integrated o
Interference for calibrating models of N

ntical
L

resists and resist-stamp boundary cono

23 October 2013

Hayden Taylor* and Niswan Dhakal
Nanyang Technological University, Singapore

Joel Yang and Zhu Di

1itions

Institute for Materials Research and Engineering, Singapore

* hkt@ntu.edu.sg

TECHNOLOGICAL
UNIVERSITY




Outline

A Resist model calibration by fitting
simulations to imprint experiments

A The need for new tools to characterise
resisti stamp material combinations

A Real-time optical monitoring of imprint 2°° i l”
A Potential RLT sensing enhancements:  §

A Plasmonic
A Ellipsometric

A Potential applications of real-time

optical imprint monitoring:
A Endpoint detection I I i
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A Process control B
A Defect detection (including non-fill) RLT (nm) 1000




Our existing simulation technique quickly
finds RLT and cavity-filling distributions
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Example questions:

Does changing

stamp material affect
residual layer uniformity? 12
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Simulations need to
be highly scalable
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A At least 103 times
faster than FEM

A Can trade off spatial
resolution and speed

1 Taylor NNT 2009, 2011; 2 Taylor SPIE 7641 2010; 2 Boning et al. NNT 2010




The NIL simulation technique has been
experimentally validated

Silicon test stamp:
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-
The technigue has been validated for
five thermoplastic materials

Polymethyl methacrylate (PMMA) Microresist products
35 kg/mol 75 kg/mol 495 kg/mol MRI-7020E MRI-8020E
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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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The imprinting rate will depend strongly on
any slip between resist and stamp/substrate
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