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Outline
®m Introduction of CNMM program
B Key issues for Nanoimprint lithography
® UV & Thermal NIL processes

® Imprinting Mechanism
® Overlay & Alignment System

m Stamp Fabrications

® E-beam lithography
® Interference lithography

m Applications
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Center for Nanoscale
Mechatronics and
Manufacturing

JikJiShimKyung : 15t Metal printing mold (1377) in the world

Gudengerg : 1447

(M’, Q @ W= BISIE2 YA T & INRARE
h "~ Cenflorfor Nercecaie Mechatonios & Msnutechsing

1,

Wi

UMass Lowell

Nanomanufacturing Summit 2010

Objective of CNMM

To develop technologies on nanoprocesses, nanofabrication
equipments, and nanoscale analysis/design/control/measurement

to manufacture commercial nanoproducts smarter, cheaper, and faster

-

« Fabrication technology of 2D/3D shapes composed of
100~10nm level nanowires, dots and structures

< Fully 3D shape nanofabrication
< Nano-applications : Nanoelectronics, RF communication

components, bio sensors, etc
< 10nm level nanopatterning equipment
< Analysis/control/measurement of nanostructures
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Nano Imprint Lithography
Technology

4 UV Nano Imprint Lithography (UV-NIL)
4 Thermal Nano Imprint Lithography (TH-NIL)
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Nanostage for Overlay/Alignment in NIl

XYo Stage 0x0,0: Stage

Resolution: 1nm

| Stroke < 120um
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lslnllgnmem Moire Fringe Analysis (1)

“ Remove Background image (or Noise) to enhance
the Contrast of Moire fringe

“ Remove Concentric
Circular Grating Image

+ Raw Image

“ Subtraction Reference Image (Mask Image)
from Raw one

“ Méire fringe extraction &
Calculation of fringe center and boundary
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Stamp Grating(Movable)
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Stamp/Wafe
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| Nano/Micro Stage Unit

ANT-6Ho NIL
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Nanoimprinted Pattern Uniformity

52nm (1:5)
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ANT-6H Imprinting Uniformity
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Resolution & Chemical stability
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E-beam litho.

i

ITO

Quartz

After Pirana solution test,
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Pirana solution test

1 H;S0,4:H,0, 4:1
: 10 min dipping

Quartz Stamp Fabrication for UV-NIL {
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Interference Lithography

1stIL

UMass Lowell

Polycarbonate replica

B Blue Ray Disc pattern
+ CD=100~300nm
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RNIL conditions
Stamp : 6" Si wafer (micro pattern)
2" Si wafer (nano pattern)
Flexible substrate : PG film with 0.38mm(T) x 150mmUW\)
Temperature : 165°C
Moving speed of the press roller : 15 mm/min
Maximum pressing force : 45 kgf

Keyfactors
Heating and cooling conditions
Pressing force and pressure conditions
Tension of the flexible substrate
Moving speed of the press roller

Micro patterned PC film by RNIL process and its SEM image.

300nm dot on PC 300nm line on PC
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Nanolmprint Lithography
Applications

Tools : ANT-6H
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These are all conceptual llustr ations.
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NiLResults: Terabit HDD (10'%)

50nm piich,0.26Th/In2

Longitudinal
. recording

Perpendicular
recording
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30nm Stamp-NiL-Etchbarrier Etching : MOSFET
Nanoimprinting

RIE (SiN Stamp)

Figure

1- B B
- _ B

| ey e

3§ln_:m; 70nm

UMass Lowell

S ST TR R S
Residual (30nm) B

#] mr-BotiE @ A
gsidial (30nm)
L/s
R _—
Sepn JERYATIE) o ot !
(Ng 3ol T usmassusanmine kwm S22 8 78

Ay,

UMass Lowell

' Resist pattern

o
B
K 23208 2

TN uswsszy anesge
"~ Cenlerfon Mencacsie Mechatoaics & Wanutechsing

11



UMass Lowell

Nanomanufacturing Summit 2010

Thanks for
your attention!
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