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Item A Design of under-screen imaging system: from macro-, micro- to meta-optics
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Nano-fin thickness o, (nm) Al: Phase segment design of diffraction-limited metalens: diffraction limited.
Working distance < 2 mm. N.A. > 0.45

A2: Unit cell design: transmission efficiency > 85%, uniformity of phase
modulation +/- 5%.

A3: EM wave analysis of diffraction-limited metalens

A4: Large FOV metamels: FOV > 45¢°

AS: Wave-optics-based stray light analysis of meta-optics system

B e - “ A6: system evaluation of under-screen imaging module: measurement system —
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Item B: Nanofabrication of low-cost nitride-based metalens on glass

B1: Fabrication of silicon mold for metalens: Aspect ratio > 10:1., linewidth < 100
nm
B2: Pattern transferring: glass-based mold for low-temperature deposition of GaN:

B3: Low-temperature sputtered GaN: mirror-like, deposition temperature < 400 °C.
RMS roughness< 10 nm I

B4: GaN metalens on glass: Aspect ratio > 10:1., linewidth < 100 nm
B5: chip bonding of Metalens/CMOS sensor
Item C: Al image optimization: database and training model

Reconstruct image

Al image optimization:
database and training model

C1: Establish of training database: number of training images > 1000 pcs.

C2: GANs-free CNN Training model: Image repair
C3: CNN Training model: Ultra long depth of view

[ Diffraction limited metalens based on Free-form Near-field wavefront optimization]
> Large FOV metalens: FOV > 45° » Near-field wavefront optimization for under-screen camera syst
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[ Dielectric metasurface based on low cost GaN and Nb,O.]

> L ow cost dielectric metasurface Antireflection layer =mi=ridias  » High efficiency metasurface (up to 96%)
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[ Under screen Al ] [ Commercialization of Al model }

[ Reconstruct blurry images]}
Bessel PSF Blurry by bessel Reconstruct 1image

[ Al model application: Non-image fall detection ]
Train model

' Record signals @ == To classify signals
Data to Process data, * ;

cloud Train model
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[ Dynamic HDR: Reconstruct glare images])
4@ Normal images € Images with short exposure time € Reconstruct images
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