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Supplementary Note 1. The details of silicon mold 

The silicon mold consists of the orthogonal ridge lines and inverted pyramidal 

frustum arrays. The ridge line consists of an upper silica layer and a silicon layer 

of trapezoid cross section. The grid width is W1 200 μm, the top width of the 

ridge line is W2 4 μm, the bottom width of the grid line is W3 30 μm, the height 

of the grid line is h1 39.6 μm, the distance between the grid lines is W4 144 μm. 

         

Supplementary Figure 1. Morphology of silicon mold 

 

Supplementary Note 2. The simulation of electric field near patterned 

collector  

The introduction of a patterned collector results in a change in the static electric 

field distribution near the collector due to the topography of the collector. The 

electric field lines in the vicinity of the collector are non-uniform for the electric 

fields of a metal grid conducting substrate. Most of them focus on protuberances. 

As shown in Supplementary Figure 2, the electric field simulation of COMSOL 

depicts that the potential distribution forms a clustering phenomenon on the 300 

V grid surface. The PVDF-TrEE nanofibers tend to fall onto the silicon grid 

under the action of the electric field as a result.  
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Supplementary Figure 2. FEM simulation of electric potential and field distribution for the 

selective deposition electrospinning process 

 

 

Supplementary Figure 3. Thickness and morphology of the electrode observed by confocal 

microscopy 

 

10μm 
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Supplementary Figure 4. Morphology of hole array 

 

Supplementary Note 3. The details of formula and governing equations 

used in the simulation 

The fiber deformation of the device: 

 

 

Supplementary Figure 5. Thickness and morphology of the electrode observed by confocal 

microscopy 

 

The simulation based on the following equation: 

For liner elastic material: 
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c = c (E, v) (6) 

where the F represents the deformation gradient tensor, here the material is 

PVDF-TrFE, S is the second p-k stress tensor, 𝐅𝝂 is the body force, I is the unit 

tensor, 𝐮𝐬𝐨𝐥𝐢𝐝 is the displacement, F is the force, 𝜖 is Lagrange strain tensor, c is 

material constant tensor, E is Yung’s modulus, v is Poisson ratio. The bold font 

in the equations represents vector quantity. 

For thin liquid film evaporation (in the ideal gas domains): 

ρCp

∂T

∂t
+ ρCpu∙∇T + ∇∙q = Q + Q

p
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vd
 (7) 

q = −k ∇T (8) 

ρ =
p

A

RsT
 (9) 

where PA is the absolute pressure, T is the temperature, u is the velocity field, k 

is the thermal conductivity, ρ is the density.  

 

Supplementary Note 4. The calculation method of FOM 

The figure of merit (FOM) is commonly used to compare the properties of the 

transparent electrodes1-2, which characterize the relationship between the 

transmittance and the sheet resistance as follows: 

σdc

σOP(λ)
=

188.5

Rs∙[T(λ)−1 2⁄ − 1]
 (10) 

where the ratio of DC conductivity to optical conductivity, σdc/σOP (λ), is the 

figure of merit. σOP (λ) is the optical conductivity (λ = 550 nm), σdc is the DC 

conductivity of the electrode, Rs is the sheet resistance of the electrode, and T(λ) 

is the transmittance (λ = 550 nm). 
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Supplementary Figure 6. Morphology of electrode after bending 50,000 cycles 

 

 

Supplementary Figure 7. Hysteresis curve 
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Supplementary Note 5. The calculation of porosity  

 

Supplementary Figure 8. Porosity Calculated by ImageJ 

Porosity is the ratio of the area of the fiber portion to the area of the blank 

portion. The ratio was calculated using the ImageJ software. 


