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* My name is: Ron Miller

** My company is: EV Group Inc

“ My title is: Nanoimprint Lithography Business
Development and External R&D Programs Manager

** My background is...
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“*» Nanoimprint Lithography (NIL) Overview

“*NIL Equipment and Processes

**NIL Markets and Applications



Nanoimprint Lithography:

Nanoimprint Lithography (NIL) Overview
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Technology Adoption: S Curve Theory

Basic Theory: A=B = C = 15 to 20 years for advanced technologies

Innovation Phase Growth Phase Maturation Phase

Percent Market Share/Percent Adoption

%




NIL and EVG History:

1996:

1997

2000:

2007:

2011:

2012:

Dr. Stephen Chou’s Seminal Paper on NIL
EVG’s first NIL System - uCP system to IBM
EVG’s first HE systems shipped

Micro Imprint Litho into HVM with WLO

> 400 Systems in the field (>150 for EVG)

First true “Nano” systems ship for HVM



Simple, fast, cost-effective method of patterning on the.....

Micro....

Macro...

...and, of course,
Nano-scale!

CNRC-IMI 30.0kV 11.6mm x70 SE(M) 04/08/2009
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Whét IS Nanoimprint Lithography???

The
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A o roaches to NIL

Hot Embossing (HE) Nanoimprint Micro Contact Printing
Lithography (NIL) (UCP)
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Temperature > Tg Room Temperature Room Temperature

Contact Force ~2-600kN Contact Force ~ 1-150N Contact Force ~1-40N

Vacuum UV Light (350-450nm) “inked” stamp

Achieved Resolution: Achieved Resolution: Achieved Resolution:
< 10nm < 50nm

< 50nm



Massively Parrallel
e-Beam Lithography
, e-Beam Lithography
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Dip Pen

Nanoimprint Nanolithography

Lithography

Throughput
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Nanoimprint Lithography:

Equipment and Processes



Hot Embossing

Hot Embossing

Temperature > Tg
Contact Force ~2-100kN
Vacuum

Achieved Resolution:
<50 nm
EVG520HE
Substrates: 50 — 200mm

~N

/ Process Flow \

Top Heater

Stamp

Bottom Heater

Wafer with spin on
polymer or bulk
polymer

\ Imprint of 50 nm gratings (Courtes of EVG) /




Grade of Automation —————— — — — ———f—



Hot Embossing Resolution

100 mm
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200 nm

80 nm

50 nm






UV-NIL Systems at EVG
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UV-NIL Resolution

[CNRC-IMI 30.0kV 10.5mm x100k SE(U) 07

CP517_pos06_oent_Liltd0*, 100k, 10




micro-Contact Printing
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U-CP Systems at EVG

Grade of Automation =



micro-Contact Printing Example

Life Science

Master nanofabrication NIL & Hot Embossing
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; (b) 81 sus aass nano-patterns. (IM micro-electrodes
W (© 2004) (IMI 2003)
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Cell & tissue studies
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2D & 3D Biocompatible polymer micro - nano-
patterns (IMI 2003 ,2004)

Courtesy of: CIHR-NRC Convergent Research Framework 2004

EV Group - International Trade Partners Conference, Hawaii 2004



Nanoimprint Lithography:

Markets and Applications



Wafer Level Camera/Optics (WLC/WLO)




Wafer Level Camera/Optics (WLC/WLO)

opTiML™ WLEC
Source: Tessera




Data Storage




Data Storage

Convensonal
Multigrain Modia__»
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& Hitachi Global Storage Technologies




NIL Enables HB-LEDs




NIL Enables HB-LEDs




Photo Voltaic




Photo Voltaic
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Nano Electronics
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Nano Electronics
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Parallel Nanoimprint of
Nano and Microscale Features




Other Optics: Applications

Photonic Integrated Circuits

Var

QD Waveguide  peo et )
 Giarim or Near.fidld
QDM b tasie ewitch  100Ic QIS o o detector

n-InP + 2 n-DBR

Gratings for Dlsplays

n-InP heat sink /
=DBR Z
n-InP substrite ” —
1 Z
e (o Junction implant

Passive Photonic Devices

Multi-layer programmable DNA substrate




Stem Cell Growth Devices

= SHRINK

Each disc contains +/- 850 rounded bottom microwells

Microwells are made from optically transparent commercial polymers

2

3
=
[3
=)
=)
<<
”
8

Classical Methods

Stem Disc" by Shrink Nanotechnologies




Lab on a Chip

Miniaturisation for chemistry, physics, biology, & bioengineering

WWWISCOTg Voluma 9] Numbar 18] 271 Auqust 2009 | Fages 2263-2403
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Lab-on-a-Chip

Metastatic Colonization




Lab-on-a-Chip
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Conclusion

“*NIL Is an emerging technology that is on the
verge of becoming a mainstream manufacturing
platform.

*» There are several NIL system types and
processes to cover a wide range of fabrication
requirements

**NIL patterning does (and will) enable a variety of
exciting new technologies that will improve our
daily lives.
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Whether you are joining us live or watching the
recorded version of this webinar, please take 1

minute to provide your feedback and suggestions.


http://questionpro.com/t/ABkVkZLIdI

To access this recording and slides visit

Keyword Search:
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Thank you for attending the
MATEC NetWorks webinar



