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Lithography Technique

MDlininunn
Feature Size

Throughput

Applications

Photolithography
(contact & proximity
printings)

Photolithography

(projection printing)

Electron beam lithographw

Focused 1on beam

lithography

Soft lithographv

Nanommprint lithographv

Diup-pen lithography

2-3 pm =l

a few tens of
nanometers
(37 nm)

= 5 nm &

~20 nm with a
mammal lateral
dimension of 5
nm [Z]

a few tens of
nanometers to
micrometers = )
(30 nm)

6-40 nm [ 15 18]

a few tens of

39,40,
nanometers (=9,
43]

very high

high - very high
B?G—Bﬂ wafers/hr)

very low 171

(8 hrs to write a

chip pattern) M

very low F!

high

high
(= 5 wafers/hr)

very low — low,

possibly medium
[39]

typical patterning 1n
laboratory level and
production of various
MEMS devices

commercial products and
advanced electronics
including advanced ICs M,
CPU chips

masks Fland ICs
production. patterning in
R&D mcluding photonic
crystals, channels for
nanofluidics !
patterning 1n R&D
mcluding hole arrays
1341 bull's-eve structure
[1321 plasmonic lens 7

[125,

LOCs for vanious
applications % %9

bio-sensors U7 bio-
electronics ™ LOCSs: nano

- 07, 102,
channels, nano wires © ;
104]

bio-electronics ¥ bio-

SENSOTS [4{']- gas %E;.IJSDIS [+=]
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Projection
Lens

Wafer

. : -
Scan directions
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oK i o5 B, 5d

_ Fabricated
—— microstructures

Sy

Add PDIMS Iin
liquid form

substrate

FORS

Peel off PDMS and

bond to another
substrate

I Stamp |

rMartaerials 1o — ‘

be stamped

I Patterned substrate

N



L

mold

elastomeric
elements
P

heat —

(a) Press mold, and heat
(hot embossing)

—substrate

(b) Release mold

({c) Remove residual (ex., RIE)

AT



UV-nanoimprint |5 o

UW light
ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ transparent mold
UV curable
monomer
substrate

(a) Press mold

(k) Release mold

(c) Remove residual {ex., RIE)



bl o0k, K=

Materials
transfer

Materials to be
written

substrate
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