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To offer the lowest possible power consumption while
significantly improving the performance of silicon photonics in
terms of high responsivity without saturation limit is critical but
challenging.

Methodology

1.Fabrication processes 2.Structural characterization
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3.Applying the piezo-phototronic effect
AlO,: Atomic layer deposition

with a thickness of ~15 nm.
/n0O: Hydrothermal growth &
annealed.

PMMA: Spin Coated, and
etched by reactive ion etching.
ITO: Physical vapor deposition
RF.
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Results and Discussion

1.Light absorption spectrum
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5.Responsivities
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6.Current-voltage characteristics
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» High absorption of NIR light without

an additional anti-reflection layer
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* High sensitivity over a wide

15053109).

High responsivity at high intensity
No saturation limit;
High stability and repeatability
Low power consumption
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*** Two inversion layers are formed.
*** Flow across the insulator layer via the quantum mechanical
Fowler-Nordheim tunneling.

Piezo-phototronic effect
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1. Modify the charge density and barrier distance for tunneling by
piezo-phototron effect.

2. Selectively choose the photo-generated charge carriers passing
through the depletion region, by using different wavelength lights.
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Conclusion

v Ultra-high performance broadband photodetector
enhanced absorption and carrier collection.

High absorption of NIR above 900 nm; no saturation limit;

excellent sensitivity, fast response, and great stability.

v A novel heterojunction of p-Si/AlO,/n-ZnO NW arrays.

v' The effect of insulator layer on the transport of electrons and
holes separately.

v' The piezo-phototronic effect was applied to modulate the
charge density at the interface and to alter the energy bands
and potential barrier distance of tunneling for deep study.
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