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Fig. S1 Raman signals of Au@PDA substrate with different thickness: (a) uncoated, (b) 1.3 nm, (c)

2.3 nm, (d) 4.5 nm, and (e) 8.5 nm. The power was 0.15 mW and the integration time was 10 s.
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Fig. S2 Raman spectra from the Au@PDA substrate (a) and 10® M BTA adsorbed on the

substrate (b) obtained under the same detection conditions (the power of 0.15 mW and the

integration time of 10 s).
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EF calculation

The enhancement factor of SERS can be calculated as the following formula ':

EFz(ISE’% )(Nb% f)

Here, Isgrs, Lnorms Noulk, and Ny are the measured SERS intensity for a monolayer of scatters, the
measured intensity of nonenhanced or normal Raman scattering from a bulk sample, the number
of molecules under laser illumination for the bulk sample, and the number of molecules in the
SAM, respectively.

Isgrs and [, can be directly measured from the Raman spectra. For example, we can select the
peak intensity of 1075 cm™! as the identification position for 4-MBA. For the values of N,y and
Nsur, they may be calculated on the basis of the estimate of the concentration of surface species or
bulk sample and the corresponding sampling areas. Generally, assuming a molecular area of 0.22
nm?/molecule for a thiol footprint in the SAM, the surface concentration of the SAM on a SERS
substrate equals to 7.6x10°'9 mol/cm?. AS for a focused laser beam, its diameter and penetration
depth of the laser spot are about 1 and 9 um, respectively. Therefore, the Ng,r value can be
calculated to be 5.9x10'8 mol. On the basis of the density of bulk 4-MBA (~1.22 g/cm?), the Ny

value can be calculated to be 3.2x10°% mol for 4-MBA.
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Fig. S3 (a) SERS spectrum of a monolayer of 4-MBA adsorbed on Au@PDA (1.3 nm). (b)

Normal Raman spectrum of pure 4-MBA powder. The laser power is 15 uW and the integration

time is 10 s.
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