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INTRODUCTION: The proposed cantilever has been

modeled in COMSOL in order to compute the Fresnel

coefficients like absorptance, reflectance, and transmittance

in the wavelength range of 300 nm to 500 nm.

 Fresnel coefficients are calculated for different thickness
of bottom GaN layer

» Fresnel coefficients are also calculated by varying Al
alloy composition in Al,Gaq—x)N

= L tan 43 nm.
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Figure 1. (a) 3D Geometry of GaN—Al,Ga;_,N —GaN ultraviolet photodetector,
(b) Longitudinal cross section at the tip region of the cantilever
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COMPUTATIONAL METHODS: In this model, for the
given 2D geometry a linearly polarized electromagnetic wave
was launched in the -y axis. It was assumed that the electric
(E) and magnetic (H) field components are along z and X
axis, respectively. As the H-field components are along the x
axis, perfect magnetic conductor (PMC) boundary condition
was applied on both sides of the 2D geometry.

The reflection coefficient (R) is computed by equation (1)

R=[Sy,|? 1)
The transmission coefficient (T) is computed by equation (2)
T =[S |? )

Siiand S, are computed by equation (3) and equation (4),
respectively. E; and E, are electric field pattern at port 1 and
port 2 respectively.
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The absorption coefficient (R) is computed by equation (5)
A=1—-R-T (5)
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Figure 2. (a) Boundary condition at port 1, (b) Boundary condition at port 2

RESULTS: Plots of the computed Fresnel coefficients
(Absorptance, Reflectance, and Transmittance)
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Figure 3. Absorptance plots for (a) GaN thickness of 0.1 um to 0.5 um,
(b) GaN thickness of 0.6 pm to 1 pm
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Figure 4. Reflectance plots for (a) GaN thickness of 0.1 um to 0.5 um,
(b) GaN thickness of 0.6 pm to 1 um
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Figure 5. Transmittance plots for (a) GaN thickness of 0.1 pm to 0.5 pum,
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Figure 6. Al% variation in Al,Gag;_x)N (a) Wavelength Vs Absorptance,
(b) Wavelength Vs Reflectance,, (c) Wavelength Vs Transmittance,

CONCLUSIONS: Fresnel coefficients of the cantilever are
computed in the wavelength range of 300 nm to 500 nm,

using the wave optics module.
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