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Note S1 XRD particle size analysis
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Figure S1 Photograph showing large area fabrication of Ag film with nanoholes

The figure S1 shows a large area film prepared using meyer rod coating technique. This clearly
demonstrates the potential of the method for scalable manufacturing of SERS substrate.
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Figure S3 (a) UV absorption spectra of different films prepared at different ramp rates (1-20 °C/min) (b)

the ratio of maximum absorption with respect to absorption at 633 nm for Ag films prepared at different
ramp rates.
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Note S2 Enhancement factors: The enhancement factors calculated for the substrates are given below.
Since the molecules are bound to the Ag surface, the actual area for G-factor is calculated by subtracting
the area occupied by holes from total area illuminated by laser beam (Gag wio holes)-

(a) For 997 cm'! band

Ag films based Area Gtotal area GAg w/o holes
on different | occupied (x 109 (x 109
ramp rate by Ag
(°C/min) (%)
1 65.03 12.39+1.01 8.06+0.652
2 63.89 17.05+1.59 10.89+1.08
4 55.20 31.80+2.72 17.55+1.50
8 59.01 22.01+1.09 12.98+0.64
12 61.46 16.76+1.21 10.3+£0.74
15 63.74 14.38+0.72 9.16+0.46
(b) For 1572 cm!
Ag films based Area Gtotal area GAg w/o holes
on different | occupied (x 109) (x 109
ramp rate by Ag
(°C/min) (%)
1 65.03 71.66+£8.93 46.6+£5.81
2 63.89 | 103.73+13.46 66.27+8.60
4 55.20 | 169.48+19.69 93.55+6.0
8 59.01 114.96+6.23 67.83+£3.67
12 61.46 90.70+8.22 55.74+5.05
15 63.74 80.45+5.55 51.27+3.53
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Figure S4 Reproducibility of SERS substrate tested by measuring SERS signal for 7 different
Ag/Si0,(300 nm)/Si samples. The mean variation in SERS signal intensities from the substrates is less
than 5%.
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Figure S5 Raman mapping of a typical Ag film on SiO,(300 nm)/Si substrate over 10 x 10 pm substrate
with laser beam size of 2 um.

6 | J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 20xx

Please do not adjust margins



Please do not adjust margins

Journal Name ARTICLE

(a)
999
1073

1021

)

900 1000 1100 1200
Raman Shift /cm*

Figure S6 (a) AFM image of Ag film without nanoholes formed on Si surface (b) SERS spectra from 3
different regions corresponding to thiophenol adsorbed on Ag film without holes.

Figure S7 Cross-sectional SEM images of Ag/Si and Ag/Si0,/Si films with SiO, of different thicknesses.
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Figure S8 UV-visible spectra of Ag film with random holes on (a) Si, (b) SiO, (100 nm)/Si and (c) SiO,
(500 nm)/Si substrates along with the blank substrate.
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Figure S9 The electric field intensity patterns for (a) Ag/SiO,(100 nm)/Si and (b) Ag/SiO,(500 nm)/Si

obtained from FDTD simulations.
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Figure S10 Electric field intensities from Ag/Si0,/Si samples with varying thicknesses of Si0,. The
mean and maximum field intensities are denoted by red and green respectively.
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Figure S11 SERS spectral changes on applying in-plane voltage to the Ag film.
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Figure S12 Similar annealing of Ag nanoparticles was attempted by external heating (200 °C, 24 h).
However, surface oxidation resulted as seen in XRD pattern showing Ag,O peaks.
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Figure S13 SERS signal from multiple locations after application of 5V bias on Ag/SiO,(300 nm)/Si
substrate.
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