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Dip-Pen Nanolithography for Sensor Applications
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Dip-pen nanolithography (DPN) is an atomic force microscope (AFM)-based nanofabrication. The unique
characteristic of DPN for obtaining the nanopatterns with feature size of sub-100 nm is to combine the high
resolution and spatial registry of AFM for direct-writing of soft-materials onto various substrates. Because these
molecules of soft materials are forming a self-assemble layer on substrate surface by capillary transport, DPN has
been widly applied on different sensor applications. Here we introduce the nanosesnor made by DPN and apply to
gas and biomolecule sensing.
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e DNA WA fiMERS & - BN SR -
B4 - ] RSB E S (colorimetric development
method) ~ HEEHE S (luorescent method) ~ 5T
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49 MHA 25 7] (48 % 34 nm) °

1.51 um

FHBEIME=T—55/496 39



DPN S/ HILRE
b ]
xR

4.DPN R 7B 2k a M= ~&E -

DNA 55 F o R ERRF 22 DNA 23 T« {1
FEE 7 A2 Fifir (electron-beam lithography, EBL)
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ZEAELE - 1[E 5(a) 52 polypyrrole HYZS KB e
Hl o f3E 40 ym > H 500 nm 0 FEEBER DPN 1E
ORBI REER AT US BRI B 2 5 [ 5(b) 2
PEDOT:PSS HYZ KBRS » 4R F 87 nm » H
PEAS SRR DPN P (E ok B 2 08— H ok
Fl—EHFOKRDUTRYEIE » 7598 AT DUHE R B 22 AR 7%
Bl—3E - FEERERFROR AR RN B i
JRESCBIESE R IR (M5 2) RBIFZORERR
f%1) - AlkE 6 AT » MRS EREOL R RIE
JASEE 500 nm JEFERY AL 20 SLE A F
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(piranha solution) ¥ fIEFEENMTE TT  [E 6(a) Fy 34 &
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6(b) 27E DPN BI{E52ER% - EH¥ 100 ppm —
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SFREEZ Y (515 L A A R B A T R S P ok
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(a) PEDOT:PSS %
ks eE
Mz M (e LT
7) 5 (b) EAI100

f

N, gas in N, gas in

Operated at-10V and 80 °C
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