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Figure S1. (a) X-ray diffraction results and (b) XPS Cu 2ps; spectrum for surface oxide-free
Cu nanoparticles. The presence of a single symmetric peak at 932.6 eV in the XPS Cu 2p;.,

spectrum indicates the absence of any secondary phases due to oxides and impurity phases.
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Figure S2. Resistivity evolution of Cu nano-particulate films by annealing at different

temperatures up to 350 °C for 2 hr under Ar atmosphere.



a Time (107 sec) b
2000
05 | 10 | 1.5 | 20
’_>: <
<] 20 039|086 | 134 | 177 | 5 1600}
g =
S| 23 | 053 | 1.14 | 1.75 | 2.29 2 i
= £ 1200} y
25 | 062 | 1.31 | 2.00 | 2.64 E /
30 | 086 | 1.78 | 2.71 | 3.44 800-? o
20 22 24 26 28 30

(unit: J/cm?)

Voltage(kV)

)

100 +

80+

Temperature (°C

6 560 1600 15.00 20.00
Time(ps)

Figure S3. For a B-type lamp, (a) the variation of photon energies as a function of voltage

and duration time, (b) the variation of intensity depending on the applied voltage in the range

of 2.0~3.0 kV, and (c) the variation of substrate temperature as a function of voltage and

duration time.
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Figure S4. Cross-sectional and top-view SEM images for Cu nano-particulate films prepared
on polyimide substrates after photonic sintering at 3.0 kV for 1.5 msec. The polyimide
substrate was found to be significantly damaged and a part of Cu nanoparticles were present

on the damaged polyimide substrate.
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Figure SS. Resistivity evolution of Cu nano-particulate films drop-casted on polyimide

substrates depending on voltage and duration time for generating photons from UV lamp.
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Figure S6. XPS O Is spectrum for Cu nano-particulate films photo-sintered at 2.5 kV for 1.5
msec. The peaks positioned at 528.8, 530.1, 531.5, and 532.8 eV are attributable to Cu,0,

C=0, C-0, and unknown phase, respectively. Prior to XPS analysis, the samples were etched

for 390 sec to get rid of contaminated surfaces.
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Figure S7. (a) Variation of normalized resistivity of photo-sintered Cu films as a function of

annealing temperatures upto 200 °C, (b) XRD results for photo-sintered Cu films before/after

annealing at 200 °C, (c) photographs for photo-sintered Cu films and Cu foils before/after

annealing at 200 °C.
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Figure S8. For an A-type lamp, (a) the variation of photon energies as a function of voltage

and duration time, (b) the variation of intensity depending on the applied voltage in the range
of 2.0~3.0 kV.
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Figure S9. Adhesion tests for photo-sintered Cu layers on PES and PET substrates. The Cu
layers for the PES and PET substrates were photo-sintered at 2.0 kV for 1.5 msec, and at 2.3

kV for 1.5 msec, respectively.



