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Abstract

We report the design, fabrication of a Si;Ny probe and calculation of its mechanical properties for DPN(dip
pen nanolithography), which consists of dual tips. Concept of dual tip probe is to employ individual tips
on probe as either an AFM tip for imaging or a writing tip for nano patterning. For this, the dual tip probe
is fabricated using low residual stress Si;N, material with LPCVD deposition and MEMS fabrication process.
On the basis of FEM analysis we show that the functionality of dual tip probe for imaging is dependent
on the dimensions of dual tip probe, and high ratio of widths of beam areas is preferred to minimize curvature

variation on probe.
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E : Elastic modulus
w : width of cantilever beam(=probe)
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Fig. 1. Probe design parameter. Beam area 1 is
defined by w; and L;, and Beam area 2 is
defined by w, and L,.

t : thickness of cantilever beam
L : length of cantilever beam
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Table. 1. Design table showing probe dimension in detail from "A" to "E". The unit is micrometer

code W, W» L, L, L,+L, t k; k,
A 20 20 124 40 164 0.5 0.1 3.1
B 100 20 212 40 252 0.5 0.1 3.1
C 9.5 9.5 155 50 205 0.8 0.1 3.1
D 50 9.5 269 50 319 0.8 0.1 3.1
E 16.5 16.5 186 60 246 0.8 0.1 3.1
Table. 2. Schematic of probes corresponding to — — ek
condition "A" to "E"
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Fig. 2.Fabrication process flow of Si;N, probe.
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Table. 3. Optical images of probe corresponding to
code A to E. Scale bars in code B images are
applicable to all other images

Code Top view Side view
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Fig. 3. Gold coated Si3N4 probe with the radius of tip
under 50 nm.
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Fig. 4. Schematic diagram of the dual tip probe.
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Fig. 6. Curvature of tilted (a) probe 'A’' (b) probe 'B' at 3° and (c) probe 'A' (d) probe 'B' at 10°.
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