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Abdtract: The proposed stretchable transparent electrodes based on silver nanowires (AgNWSs) were prepared on a
polyurethane (PU) substrate. In order toavoid the surface roughness caused by the silver nanowires, a titanium oxide
(TiOy) buffer layer was addedby coating and heating the organometallic sol-gel solution. The fabricated stretchable
electrodes showedan electrical sheet resistance of 24 Qsqt, 78% transmittance at 550 nm, and an average surface
roughness below 5 nm. Furthermore, the AgNW-based electrode maintained its initial electrical resistance under
130% strain testing conditions, without the assistance of additional conductive polymer layers. In this paper, the
critical role of the TiO, buffer layer between the AQNW network and the PU substrate has been discussed.
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Fig. 1. Fabrication process of stretchable transparent electrodes
with silver nanowires and the titanium-oxide buffer layer on the
coated polyurethane substrate.
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Fig. 2. Optica transmittance of 400 um-thick polyurethane
substrate and the fabricated stretchable transparent electrodes with
structure A and B.
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Fig. 3. Changes of electrica resistance values depending on
the number of stretches under various strain conditions for the

fabricated stretchable transparent electrodes with (a) structure A
and (b) structure B.

Table 1. Measured electrical resistances of the fabricated
stretchable transparent electrodes under various strain conditions.

Strain condition R stretch, N=0R sheet, N=500

100% (no strain) 135 @ 139 Q/xq
105% 219 Q 137 Qs
Structure A
110% 381 Q 435 Q/sq
115% 641 Q 910 Q/sq
100% (no strain) 42 Q 248 QIsq
110% 91 Q 28.7 QIxq
Structure B 120% 135 Q 30.1 Q/sq
130% 191 Q 272 Qlxq
140% 1,133 Q 65.7 Q/sq
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Fig. 4. SEM surface images for fabricated stretchable transparent
electrodes with structure A after 500 times stretching tests with

the strain condition of (a) no strain, (b) 105%, (c) 110%, and

(d) 115% respectively.

Fig. 5. SEM surface images for fabricated stretchable transparent
electrodes with Structure B after 500 times stretching tests
with the strain condition of (a) no strain, (b) 120%, (c) 130%,
and (d) 140% respectively.
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Fig. 6. AFM images for fabricated stretchable transparent
electrodes with Structure B after 500 times stretching tests
with the strain condition of (a) no strain, (b) 120%, (c) 130%,
and (d) 140% respectively.

Table 2. Measured surface roughness of the fabricated stretchable
transparent electrodes under various strain condition.

Strain condition Average roughness

4.9 nm
6.5 nm
7.2 nm
56 nm
7.3 nm

100% (no strain)
110%
120%
130%
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