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Abstract: Recently, there has been substantial interest in flexible and wearable devices whose properties and
performances are close to conventional devices on hard substrates. Despite the advancement on flexible devices with
organic semiconductors or carbon nanotube films, their performances are limited by the carrier scattering at the molecular
to molecular or nanotube-to-nanotube junctions. Here in this study, we demonstrate on the vertical semiconductor crystal
array embedded in flexible polymer matrix. Such structures can relieve the strain effectively, thereby accommodating large
flexural deformation. To achieve such structure, we first established a low-temperature solution-phase synthesis of single
crystalline 3D architectures consisting of epitaxially grown ZnO constituent crystals by position and growth direction
controlled growth strategy. The ZnO vertical crystal array was integrated into a piece of polydimethylsiloxane (PDMS)
substrate, which was then mechanically detached from the hard substrate to achieve the freestanding ZnO-polymer
composite. In addition, the characteristics of transferred ZnO were confirmed by additional structural and photo-
luminescent measurements. The ZnO vertical crystal array embedded in PDMS was further employed as pressure sensor
that exhibited an active response to the external pressure, by piezoelectric effect of ZnO crystal.
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Fig. 2. SEM image of Hydrothermally grown ZnO nanorods.
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Fig. 3. Schematic image of ZnO Wurzite structure.
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Fig. 5. (a) Optical-microscope, SEM image and (b) PL spectrum of The ZnO vertical crystal array embedded in PDMS.
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