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Abstract

The flexible transparent conducting films (TCFs) are required to realize flexible optoelectronic devices.
1D nanomaterials such as carbon nanotubes (CNTs), metal nanowires are good candidates to replace indium
tin oxide that is currently used to fabricate transparent electrode. Particularly, silver nanowires are used to
produce flexible TCFs. In this review, we introduce TCF technologies based on silver nanowires/CNTs hybrid
structures. CNTs can compromise drawbacks of silver nanowires for applications in high performance TCFs

for optoelectronic devices.
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Fig. 1. The sheet resistance requirements for touch panels in smart devices.
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Fig. 2. (Left) FE-SEM image of the AQNW hybrid electrode with 6 wt% of SWCNTs. (Right) Sheet resistances of the
hybrid electrodes with 0 to 50 wt% of SWCNTs [11].
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Ag NWs
Backbone

Fig. 4. Schematic diagram (left) and SEM image (right) of hierarchical multiscale AQNW/ CNT hybrid nanocomposite
for highly stretchable conductors or highly transparent/flexible conductors [24].
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Fig. 5. (@) Schematic diagram showing the AgNW/SWCNT hybrid film fabrication procedure. Bottom inset picture
shows photograph of a highly transparent AQNW/SWCNT hybrid film on a PET substrate. (b) Schematic diagram
illustrating the AgNW junction plasmonic welding process. Tilted cross-sectional SEM images of (c) AQNW networks,
(d) AGQNW/SWCNT hybrid structures, and (e) plasmonic-welded AgNW/SWCNT networks on a silicon wafer. (f) TEM
images of AgNW junctions after optical plasmonic welding. The inset is a higher-magnification TEM image showing

the plasmon-welded spot between AgNWs [25].
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Fig. 7. Tilted SEM images of the (a) AgNW film and AgNW/SWCNT hybrid films incorporating different amounts of
SWCNTSs; (b) 2.5, (c) 7.0, and (d) 20 wt%. (e) Plot of T (650 nm) vs. R, for AQNW and AgNW/SWCNT hybrid films
containing various amounts of SWCNTs. (f) I-V plots of pristine AGNW and AgNW/SWCNT hybrid films [26].
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Fig. 8. Film stability under the current flow of AGNW and AgNW/SWCNT hybrid films. Schematic of the AgNW/
SWCNT hybrid networks shows the possible current flow pathway (1, II). R; and R, indicate the resistivity of AQNWs
and SWCNTs, respectively. Ry or Ry, indicate the contact resistances between AgNWs or between an AgNW and
SWCNTs [26].
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