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Fabrication of Metallic Nano-Filter
Using UV-Imprinting Process
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Abstract
The demand of on-chip total analyzing system with MEMS (micro electro mechanical system) bio/chemical sensor is

rapidly increasing. In on-chip total analyzing system, to detect the bio/chemical products with submicron feature size, a

filtration system with nano-filter is required. One of the conventional methods to fabricate nano-filter is to use direct

patterning or RIE (reactive ion etching). However, those procedures are very costly and are not suitable for mass

production. In this study, we suggested new fabrication method for a nano-filter based on replication process, which is

simple and low cost process. After the Si master was fabricated by laser interference lithography and reactive ion etching

process, the polymeric mold was replicated by UV-imprint process. Metallic nano-filter was fabricated after removing the

polymeric part of metal deposited polymeric mold. Finally, our fabrication method was applied to metallic nano-filter with

lum pitch size and 0.4pm hole size for bacterta sensor application.
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Fig. 1 Schematic of on-chip sensing system using
nano-filter
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{(d) Polymer mold fabrication
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(a) Holographic lithography (e) UV-Imprinting
Replica .
(b) Photoresist patterning (f) Metal deposition
el  FEEERD”
(c) Reactive Ion etching (g) Polymer stripping

Fig. 2 A simple nano-filter fabrication process
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Fig. 3 (a), (c) Simulated intensity profile distribution
and (b), (¢) Simulated photo-resist surface

profile with development time : Exposing
condition for interference pattern of (a), (b) 1
(m pitch and (c), (d) 350nm pitch
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Fig. 4 Effects of 1" and 2™ exposure times on height
of line pattern and dot pattern, respectively
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Fig. 5 SEM images of (a) PR pattern, (b) reactive ion
etched silicon pattern (c) polymer mold, and
(d) replicated nano dot array

gaags] FEFA2EE o] &Ie 1A =BT
deolHE 900 3 Aste 23 =FdE WHo =z
AT F712 z2te 239 EE@doFEH U=
Aee AZaich. Fzadg giadgeA

203 HLEL o A7, =3 A7 2 FA4A
Zrolth. B dAFoM = Algdold A} HolHE
RO R W FAT FAAE Fo T WAF
2 3o tRAdES APt Fig 48 =FAL
o] Wsle] WE v HEe Folo WHIlE B4
b 2700 Fe] =FAZre] Aol e}, F

—

F A zE g URe) FEI] FEH
5, el dE FE g2 wolAt A
goh SAT mFAe] AL FrhetA =]
Follvix o) xadele] olzW, wWEYH
o} (peak) -2 Eol7b wolAEA W 3
golAE AL aYTE B3 F9F 4
A »ge] Aol HAAF =% x|}
H1602E Y, 23 =F9 A= 140%Y
7H & dERo] A=Y AT 14024
Azte A dee $8F F g ad@
E(dot) o] o}je} mESs} EE"P |
A4S 7FA T STk 1B B2, Fig 5(a) 9 o
TZE dde] 7 Eg¥oz {A=Ho FH Al
Ao A AN wMES #E =E AHE
18029 =AM A& = ek

ot oftt
0%

%o,
£

ox
I O LW X

:L

g,

iin) ol
R ?i

R

)

2.2 5% ZH M &
= F49 ¥HE Fig 29 ¥4 4 wa
A ztat T}, Fig. 5(a)e Si0, 2 AHEA1Zl Si dllo]H
Aol F2adR Fihady FFL S8 A
¥ photo-resist 7] HEE BHAE &P
9] Eol& 155nm °lW, 2EelA HE i} o],
RIE 34& 43 wlg o (barrien) = §-8317]0] 8

@ ¥4 % e e mEdEe] AR
S0 H 2 o]
v = T M.

photo-resist 27| &S barrier = *]—%—3}‘-"1 RIE
TS 3 S0, AEES AEHYIEY ThA|
Si0, ME L barrier 2 AFE3l Si 9 ]«ﬂa 7
33t thFig. 2(b),(c)). PR ol H|3 Si0, 9 etch
resistance 7} $-3}93, Si0, & barrier & % RIE
4L T3 AR 9 Si utaE HYHg Az
T AT Fig. sty F ¥ RE 33L& F3
AZE Si w2 U d"e] SEM ALE R
o ol"d RIE T4& &3, ZAE A Si
tAHE AFFgozH, QAR LT ]
AR FE3 & ZE JHE Ad !
=] Ao 8T F AU

xﬂZ}% Si u}éﬁié— o] 43l Uv-gZ Y
EFoY ==& AAsid. uv-d=
Si vFAE|(mother) M Hol] &AMS F
24, e si vtAHZ gy &
Az & & e FAHh Fig 5(c)
Mo s Azxg
€ Ad &g 8=9] SEM *VJ

_&

mg At &

o9

g
3z
=

ok e
ko ol
o flo &
2 ok

[e]

[=N
~

—~ 2l
oo o HIJ}F? of
e jo

©
o,
c
<
14
1
o)
o,

g

,,
N
&
(o r

O NowE M §2 o E

oy

RN EEX/H 143 M5ZE, 20054/475



Height Profile [A]

©
Fig. 6 (a) SEM image of nickel membrane filter (b)
AFM image of nickel membrane filter (c)
profile of nickel membrane filter
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