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Fig. S1 XPS of the Ag nanostructure on Au film. High-resolution spectrum of the Ag (3d) region is

presented in the insert
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Fig. S2 Normalized UV-Vis-NIR diffuse reflectance spectrum of the Ag nanocomplex array. Insert shows

the image of a fabricated Ag SERS substrate on Au film
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Fig. S3 (a) TEM image of the Ag dendrite nanostructure from Ag nanocomplex array; (b) HRTEM image

taken from the region indicated within the box in (a). The insert shows the SAED pattern
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Fig. S4 Comparison between Raman peak intensities of 4-ATP recorded from the different parts of the
Ag nanocomplex. The insert shows the corresponding excitation sites. Laser: 785 nm, 2 mW; Objective

lens: 100x / 0.9; and integration time: 2 s; concentration of 4-ATP: 107 M.



Fig. S5 SEM images of (a): the photoresist hole array on gold film (T = 10 pm, d = 6 um; d is the hole
diameter and T is period of the pattern). (b-d): side-view of Ag nanocomplex on the photoresist. The
pattern of photoresist were: (b) hole array, T = 10 pm, d = 6 um; (c¢) hole array, T = 30 um, d = 26 pum;
(d) dot array, T = 30 um, d = 26 pm, respectively. (e, f): SEM images of the Ag nanocomplex in the (c,

d) after the removal of photoresist.



Raman Enhancement factor of the silver nanocomplex

To evaluate the enhancement factor of the silver nanocomplex, 2 pL of 4-ATP aqueous solutions
(1x107° M and 1x10- M) were dropped onto the spots with the Ag nanostructures, while 2 puL. of 4-ATP
aqueous solution (1x10-* M) was dropped onto a bare gold-coated glass as a comparison. As shown in Fig.
2a, all the bands of 4-ATP exhibited an obvious enhancement on the Ag nanostructures compared with
those on the bare flat Au layer on glass, indicating a significant Raman enhancement effect of the Ag
nanocomplex array.

The enhancement factor (EF) is calculated with the following equation:

EF = (Isgrs / Nsgrs) / (Inor / Nnor) = (Isers / INor) * (NNor/ Nsgrs)
where Iggrs and Iy, are the signal intensities of SERS and normal Raman spectra of 4-ATP at the same
band (~1076 cm! here), respectively, and Nggrs and Ny, are the corresponding number of molecules in
the focused incident laser spot. Assuming that the coverage area was the same of that of the liquid
droplets in the enhanced and non-enhanced situations after dried in air, and the 4-ATP molecules were
distributed evenly in the range of drop on substrates, so the value of Ny, /Nsgrs equaled to Cno/Csgrs.
From the data in Fig. 2a, after background subtraction, Inor 103 = 36.2, Isgrs, 10-6 M = 4200, Nxor/ Nsgrs =

Cnor/Csers = 1000, the EF is thus calculated to be ~1.16x10°.



