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Figure S1. The optoelectronic properties of AgNW percolation networks. (a) The optical
images of AgNWs spin-coated on PET film (thickness : 0.1 mm, size of printed mark : 15
mm X 15 mm). AgNWs could not be coated uniformly on a PET film below the spin rate of
1000 rpm. (b) Transmittance of the fabricated AgNWSs in terms of spin rates. The coated area
was analyzed in case of 500 and 1000 rpm. The spin rate of 1500 and 2000 rpm obtained
highly transparent (> 90%) AgNW percolation networks. (c) Sheet resistance of the
fabricated AgNWs. Figure 1a corresponds to AgNWSs spin-coated with the spin rate of 1500

rpm.
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Section S2.

Figure S2. LPEB-irradiated AgNW percolation networks. (Spin rate : 1500 rpm) The red
scale bar in inset is 50 nm.

To optimize the acceleration voltage used in LPEB welding, LPEB irradiations with various
acceleration voltages were performed on AgNWs. With the 15 kV of acceleration voltage, the
spin-coated AgNWs were almost perfectly evaporated. The Ag bubbles were observed
following LPEB irradiation with 10 kV acceleration voltage. Using 7 kV, NW-NW junctions
were mostly welded; however, Ag bubbles resulted from melting and re-solidification were
also emerged at the end of AgNWSs. The formation of Ag bubbles with 10 and 7 kV is the
same phenomenon to thermal annealing with higher temperature and/or longer time than the
optimized condition. Finally, uniformly welded NW-NW junctions were obtained by LPEB
irradiation with 5 kV of acceleration voltage. The inset with red border shows the magnified
image of welded junction (Figure 2c)
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Figure S3. Analysis on crystalline structures of AgNWs. (a) X-ray diffraction peaks from as-
prepared, thermal-annealed, and LPEB-welded AgNW percolation networks. (b) The relative
intensity of X-ray diffraction peaks from general Ag with nanostructures (JCPDS 04-0783).
(c) Schematic diagram of AgQNW denoting growing direction.

Generally, Ag with nanostructures should obtain X-ray diffraction peaks have (111) as the
main peak as shown in Figure S3b. However, X-ray diffraction peaks on the as-prepared
AgNW percolation networks were totally different. This could be contributed from
synthesizing NWs into a certain preferred plane, which was verified to be (111) as shown in
Figure S3c, to enhance electric conductivity. Although single crystalline structures should
show the main peak with overwhelming intensity, the as-prepared AgNW percolation
network indicated several peaks as spin-coated AgNWs were dispersed in random directions.
The intensity of the (200) peak was the largest in the as-prepared AgNWs indicating AgNWs
synthesized into (100) direction. This is simply illustrated in Figure S3c. Following LPEB
welding process, relative intensities of X-ray diffraction peaks shifted to the similar shape
with Figure S3b, which means that the clear change of crystalline structures after LPEB
irradiation was observed.
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Figure S4. Optical hazeness of as-prepared, thermal-annealed and LPEB-welded AgNW
percolation networks.
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Figure S5. SEM images on AgNWs at five different points in the same sample following (a)
thermal annealing and (b) LPEB welding with the optimal condition.

Thermal annealing and LPEB welding have different heat transfer mechanisms. As thermal
annealing continuously transfers heat from bottom to top of AgNW percolation networks,
whole area of AgNWs receives equal amount of heat though the density of NW-NW junctions
are different at each distinct point. Consequently, sparse points of NW-NW junctions could be
evaporated due to excessive amount of heat; however, dense junctions were welded or only
physically contacted as heat was distributed through the large number of AgNWs (Figure
S5a). In case of LPEB irradiation, AQNW itself acts as a heat source. Thus AgNW percolation
networks could receive adequate amount of energy to elevate the temperature for welding at
both sparse and dense NW-NW junctions with the optimal condition (Figure S5b).
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Figure S6. Fabrication of resistive touch-screen panels using LPEB-welded AgNWs. (a)
Schematic diagram of the fabricated resistive touch-screen panel. (b) A photograph of the
transparent resistive touch-screen panel fabricated using LPEB-welded AgNWs. (c)

Demonstration of the touch-screen panel writing the word “UNIST”.
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Figure S7. (a) Luminance change of FPLEDs under cyclic bending with 2.5 mm of r, in
ambient conditions. (b) J-V characteristics of FPLEDs before and after bending with 0.5 mm
of r,. Dashed lines and full lines in Figure S7(b) denote before and after bending tests
respectively. (c) Cylindrical objects for bending test of PLEDs with described ry,.
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Figure S8. Comparison of our AgQNW (red-star) with previously reported transmittance and
sheet resistance of AGQNWs.
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