- A composite with SU8 as matrix and Zn0 nanoparticles as§
~ reinforcement can be used as flexible structural components of
micro/nanoscale energy-harvesting devices. ’

= Applications: Energy-source for wearable devices, and for
~autonomous micro/nano-sensors. |

_____________________________________________________________________________________________________________________________________________________________________________________________________________

= To study the feasibility of spin-coating and patterning of thin films of
~ the SU8/Zn0O nanocomposite. e

= To develop process-structure-property relationship through

I. characterization of the physical properties of the thin film,
I. mechanical property
1. electrical property

11. microstructural characterization.
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= The ZnO content varied between 0 - 25 wt%.
= Process parameters were optimized.
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Feasibility of Patterning of SU8/Zn0O
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Dynamic Nanoindentation
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= Dynamic nanoindentation (nano-DMA) results show that the SU8/ZnO
nanocomposites exhibit viscoelasticity at room temperature in the frequency range of
10Hz to 201.5 Hz.

Microstructural Characterization
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= Scanning electron  micrographs  confirm
clustering of nanoparticles as ZnO content
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= The Integration of ZnO nanoparticles into SU8 produces neither new diffraction peak
nor a peak shift, showing that ZnO nanoparticles filled SU8 composite consists of
phase separated structures, I.e., polymer SU8 and ZnO nanoparticle.

INCreases.

Current Generation under Mechanical Tapping Mode
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= Optical transparency of nanocomposite Is lost at 25 Wt% ZnO
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content, and hence could not be patterned.

Quasi-static Nanoindentation
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= Elastic modulus obtained via quasi-static nanoindenation varies from
6.2 GPa for pristine SU8 to 8.8 GPa for SU8/25 wt% ZnO
nanocomposite.

= Hardness varies from 402 MPa to 520 MPa for SU8/ZnO
nanocomposites In the same range of ZnO wit%.

Summary

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

= Nanocomposites thin films were microfabricated using photolithography.

= The nanocomposites were patternable up to 20 wt% ZnO content. ;

- Considering the optical transparency, distribution of ZnO, mechanical and electrical

~ property the 10 wt% ZnO content nanocomposite will be useful for the device§
fabrication. 5
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