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Fig. S1 SEM images of Cul samples obtained with different I- concentrations. Scale bar = 2 pum.

(a) 0.0089, (b) 0.0178, (c) 0.0268 and (d) 0.0357 M.



Fig. S2 Broad view SEM image of the Cul superstructure.
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Fig. S3 The overall HRTEM image of Fig. 2f. The image demonstrated the identical

crystallographic orientations of adjacent Cul quasi-octahedra.
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Fig. S4 (a~c) XRD patterns of the intermediates during the growth of the Cul superstructures
collected at different duration time: (a) 0 min, (b) 30 min, (c) 60 min and (d) XRD pattern of the
as-synthesized Cul superstructure with reaction for 120 min. All the products can be well indexed

to the standard data for cubic Cul with JCPDS No. 06-0246.
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Fig. S5 XPS spectra of the as-prepared samples of Cul. It is observed that two strong peaks at

932.1 and 952.0 eV in Cu 2p spectrum, and two strong peaks at 619.5 and 952.0 eV in I 3d

spectrum.



Fig. S6 SEM image of the intermediates during the growth of the Cul superstructures collected at

different duration time: (a) 0, (b) 30, (c¢) 60 and (d) 90 min.



Fig. S7 The HRTEM image of boundary region in the red frame of Fig. 3bl. It showed a vertical
set of lattice fringes of 0.302 nm for Cul quasi-octahedron subunit, which coincident well with the
(200) plane of the cubic Cul. Remarkably, the identical crystallographic orientations on the edges
of adjacent Cul quasi-octahedra (Fig. 3bl) suggested the uniform crystallographic orientations of

the Cul frame.



Fig. S8 SEM images of Cul samples obtained with different P123 concentrations. (al, a2) 0, (b1, b2) 0.1, and (cl,

€2) 0.4 M.
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Fig. S9 (a) The relationship of peak intensities at 610 cm! and concentrations of R6G adsorbed on Cul
superstructure single particle. (b) Black line is normal Raman spectrum of solid R6G, red line is SERS spectrum of

R6G (5 x 10 M) adsorbed on Cul superstructure single particle. Laser wavelength: 647 nm; power: 3.0 mW,; lens:

50 x objective; acquisition time: 2 s.
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Fig. S10 SERS of R6G spectra (10* M) adsorbed on Cul superstructure and monodispersed octahedra by 647 nm

excitation wavelength.



——R6G(10™* M) 647 nm —— MG (10* M) 647 nm
—R6G(10 M) 514 nm —— MG (10* M) 514 nm

| W

/M\UWMMM‘“W _waww
600 800 1000 1200 1400 1600 1800 600 800 1000 1200 1400 1600

r -1
Raman shift (cm™) Raman shift (cm™)

Intensity (a.u.)

Intensity (a.u.)

Fig. S11 (a) SERS of R6G spectra (10* M) adsorbed on Cul superstructure single particle by 514.5 nm excitation
wavelength (black line) and 647 nm excitation wavelength (red line). (b) SERS of MG spectra (10* M) adsorbed
on Cul superstructure single particle by 514.5 nm excitation wavelength (red line) and 647 nm excitation

wavelength (black line).

The SERS spectra of R6G and MG (10 M) adsorbed on Cul superstructure by 647 nm laser was obviously better

than that of 514.5 nm under the same condition.
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Fig. S12 Raman mapping images of the main vibration modes (a) R6G at 610 cm™!' and (¢) MG at 1170 ¢cm™!
recorded on a 30 x 30 um area, and the corresponding intensity of the peaks in the area spots, respectively. The

concentrations of R6G and MG is 10 M.
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Fig. S13 Raman mapping images of the main vibration modes (a) R6G at 610 ¢cm™!' and (¢) MG at 1170 ¢cm™!

recorded on a 30 x 30 um area, and the corresponding intensity of the peaks in the area spots, respectively. The

concentrations of R6G and MG is 10 M.



Supplementary Table 1: Comparing with semiconductors and noble metals SERS activity by

literatures.
Laser
Materials Analyte EF LOD (M) Ref
(nm)
Cul Pyramidal This
Ccv 2.8 x 103 107 647
Structures work
H-Si nanowire/ H-
R6G/N719 8-28 106 532 Refl!]
Ge nanotube
TiO, microarrays ~ Methylene Blue 2 x 10* 6 x10° 532 Refl?l
TiO, nanoparticles Dopamine 103 4 x 1072 442 Refl3
Cu,0 nanospheres 4-MBA 10° 1073 488 Refl4
Cu20
4-ATP 3.5x 104 107 532 Refl3]
nanostructure
ZnO
4-MPY 103 - 532 Refl®]
Superstructures
WS, R6G 2.5 x 104 107 532 Refl”]
Partially oxidized
R6G 1.4 x 103 107 532 Refl”]
MOSQ
Li-MoS, R6G 1.73 x 10* 107 532 Reft®]
Amorphous Rh;Sg R6G 1.02 x 10° 107 647 Ref]
few-layer MoS, R6G 7.68 x 102 108 532 Refl10]
Ni(OH),
MB 2.35 x 103 107 532 Ref!]

microcages
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