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and site selective electroless deposition
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In recent years, Surface-enhanced Raman scattering (SERS) has been widely
studied as a method that can be used for the detection of molecules adsorbed on
noble metal substrates (Cu, Ag, Au, etc) at sub-micro-molar concentrations. SERS
signal arises from a huge enhancement of the local electromagnetic field close to
metallic surfaces, due to the excitation of localized surface plasmons (LSP)." The
enhancement in intensity of SERS substrate depends on the size, shape, and
dielectric constant of the material so it is essential to choose these factors
carefully. There are many techniques to fabricate SERS device, exhibiting the
enhancement of signal to detect the molecules with concentration down to
attomole, among them: electrochemically modified electrodes, colloids, island
films, and regular particle arrays. The use of well-defined nanolithographic
structures allows a better operation of SERS substrate, giving the possibility to
fabricate the controllable and reproducible device. In this paper, we report the
two-fold steps to fabricating an active SERS substrate; a) electron beam
lithography to make the nano-pattern in order to control and restrict the diffusion
of metallic nanoparticles on Si surface, b) Ag-based electroless deposition to have
plasmonic enhancement due to metal nano-sphere. This approach is based on the
assembling of silver nanoparticles on nano-patterned Si substrate with different
shape and size, using an electroless method. The patterned Si wafer was dipped in
a 0.15 M HF (hydrofluoric acid) solution containing 1 mM silver nitrate at 50°C
for different times (10-60 sec),™ obtaining the Ag-based plasmonic SERS
devices, shown in Figure 1(a,b). Rhodamine 6G (R6G) was used as probe
molecules for SERS experiments, at known concentration ranging (10 M - 107
M). Raman spectra of R6G are shown in Figure 2. This SERS device, enabling to
detect R6G with concentration down to 102 M, shows the great potential for
chemical and biological sensors. The novelty of this work is that by combining
these two techniques, e-beam lithography and electroless deposition, the device
enhances the signal in such a way that we are able to detect the molecule of very
low concentration.
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Fig 1.(a,b): SEM micrographs: Ag nanoparticles deposition on a patterned Si
wafer after treatment in the HF-AgNOj3 solution.
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Fig 2: SERS spectra acquired from 10, 10"° and 10?° M R6G, absorbed on the
silver structures.



