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Supporting Information

Large-area and low-cost SERS sensor chips based on gold-coated
nanostructured surface fabricated on a wafer

Details of the Calculation of Enhancement Factor

To estimate the SERS enhancement factor (EF) of pMBA, the characteristic peak at 1080 cm™! was employed in
the following equation':

ISERS/NSERS
EF = ]

Raman/ N Raman

where Iryman and Npgma, are the peak intensity and number of molecules in aqueous Raman measurements,
respectively. Isgrs and Nggrs are the peak intensity and number of molecules, respectively, for the SERS
measurement.

The parameter Nraman Was obtained from the volume illuminated by the laser spot —

N = mrh(in L) X Cpyman X N,y

where, ntr?h is the laser spot volume, Craman is the solution concentration and N, is the Avogadro number.
The radius and depth of focus of the laser spot are determined as: r = 0.61xA/N.A. and h = 20/(N.A.)2.2
For A =785 nm and N.A. = 0.4, the laser spot volume is 4.416x10"14 L.

Therefore, for Cramen = 1 MM, we obtain Nggme, = 2.66%107 molecules.

Raman

For the SERS measurement, 20 pL of 10”7 M solution was dropped on the substrate, which translates to 2x10-1?
moles or 1.2x10'2 molecules of pMBA. These molecules spread over the entire nanostructured substrate. Using
AFM measurements and averaged over 4 regions, we evaluated that the ratio of nanostructured area to planar
area for the substrate, i.e. the nanostructured area factor, F, as 1.18. Therefore, the solution spreads over an area
of (9x9%1.18) mm?. This yields a pMBA molecular density,

1.2 x 102

¥ 956x10°°
The SERS signals are primarily obtained from the molecules present along the top sidewalls (about 20-30 nm
i.e. the limited hotspot area for E-field enhancement) of the nanostructured surface. Therefore, Nggrs is obtained
as the number of such molecules on the sidewall. The ratio of this sidewall area to planar area of the substrate
was evaluated from the nanostructure area factor by assuming a nanostructure depth of 50 nm (typical value
obtained from the AFM measurements):

=1.26 x 10'° molecules/m2

20
sidewall factor, Fg= (F, - 1) X 0= 0.072

Nsers 18 therefore calculated as:

Nggrs =112 X py X Fg

Using the values obtained for r (radius of the laser spot = 0.61xA/N.A), py and F§, we obtain Nggrs = 4.08x103
molecules

The enhancement factor is therefore evaluated to be —
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