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Figure S1 SEM image of as-grown ZnO micro/nanowires with [0001] growth direction. 

 

 

 

Figure S2 (a) Optical face image of a single ZnO wire after the P3HT was dropped on it. The substrate 

is the flexible polystyrene material. (b) Optical image taken from the bottom side of the ZnO wire after 

the P3HT was dropped on it. Owing to the large viscosity of the P3HT, it contacts only the top surface 

of the microwire. This is important for our proposed model in Figures 3 and 4. 
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Figure S3 Schematic of the measuring system to characterize the performance of solar cell devices 

 

Figure S4 I-V characteristics of an Ag-ZnO-Ag device under the dark and sunlight illumination. The 

inset shows an optical image of the Ag-ZnO-Ag device. 
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Figure S5 (a) I-V characteristics of another device under the different strains. (b) Dependence of short-

circuit current Isc and the open-circuit voltage Voc on applied strains. 
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Figure S6 (a,b) I-V characteristics of another device under the tensile and compressive strains. (c) 

Dependence of Isc and Voc on applied strains. 
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Figure S7 SEM image of the triangular ZnO micro/nanowires with growth direction of [01-10]. 

 

Figure S8 (a) AFM image of a triangular ZnO wire. (b) The corresponding cross section of the ZnO 

wire. 
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Figure S9 I-V characteristics of an Ag-triangle ZnO-Ag device under the dark and sunlight illumination. 

The inset shows an optical image of Ag-triangle ZnO-Ag device. 

 

Calculation of strains for the fabricted devices 

Since the ZnO wires have much smaller dimensions than the polystyrene (PS) substrate, the mechanical 

behavior of the PS substrate is not affected by the ZnO wire. The strains induced in the ZnO wire can be 

calculated by using the Saint-Venant theory for small deflections (s1). The strain   along the length 

direction of the ZnO wire can be given by 
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where a  is half-thickness of the PS substrate, l  is the length of PS substrate from the fixed end to the 

free end, z  is the distance between the fixed end of the PS substrate and the middle point of the ZnO 

wire where the z axis is parallel to the length l  (assuming that the length of the ZnO wire is much 

smaller than the length of the substrate),  maxD  is the maximum displacement of the free end of the PS 

substrate, which has a positive or negative value depending upon whether the ZnO wire is under tensile 

or compressive strain, respectively (s2-s5). According to the equation s1 and the measuring system of 

devices in Figure S3, the corresponding strains under the different displacements can be obtained. 
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