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4X Field of View of Microsoft Hololens

Variable Opacity 1080p Micro OLED

Compact &

Injection moldable Foldable

135+° FOV optics

1649 total

>2000nits.
Super-bright





http://drive.google.com/file/d/1hCjbkItGQpzK_9dGdpGlcrUDw8XbtAs-/view
http://drive.google.com/file/d/1hCjbkItGQpzK_9dGdpGlcrUDw8XbtAs-/view

Holoeye 180 hz phase & amplitude modulation Liquid Crystal on
Silicon Display (LCOS)

Multi-depth field display

e Solves vergence-accommodation conflict by
enabling multiple and variable depth

e AR/VR headsets now have fix depth, users
would get significant eye stress after >1 hour

e Our industrial customers said they would rather
pay more but they need the multi-depth function

e Phase modulation LCOS / customized display
design

e Adaptable optics that dynamically change
membrane shape



Methods for creating variable/multiple depths:
e Liquid Lens

- Deformable membrane changes shapes when you pop liquid in and out

- Durable?

- Gravity, orientation, shaking effect?

e Voice Coil, motor driven moving parts

- Moving part

- Optical system calibration

e Multiple Light Sources with different light path or phase delay
- Optical system size

- LCOS with multi-light source?

- Still, can’t do continued focus with this methods allow, limited to discrete number of focal depth
(current Magic Leap)
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More methods for creating variable/multiple depths:

e Wide range of depth optics, like a pinhole camera:
~10 nm to infinity
e Time sequential multi-depths (using fast switch DLP, LCOS, MEMS, etc.)

Fast switch between multiple discrete focal plane to create a fake impression
to human eye, there’'s multi-depth existing simultaneously

e Light field micro lens array

> |ssue with color resolution would decrease with increased spatial resolution



Issues

e Human perceive depth via mainly 3
things:
- Left, right eye image disparity

- Light emitting from far and near objects at
different angles

- Head motion, occlusion, etc.

e Human can perceive 3D depth with only
one eye open

e Cause dizzy, against longer period of
wearing in industry and other use cases



Better solutions:

e Diffractive - Phase modulation to create real-time controlled multi-depth
image

e This plus some methods from classical methods, and a fit optical design

e Software adjustment of distortion correction and rendering algorithm
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Problems for current SLM LCOS/LCD:

Phase modulation range to small, light beam only tilt within range of +/- 2
degree -> Micro lens array, liquid crystal type?

Too expensive at low quantity (now mostly used in scientific, microscope use
cases) -> Mass production quantity

Computing the holographic pattern is slow -> customized ASIC for this?
LCOS panels’ frequency not high enough -> Ferroelectric liquid crystal, other?
Too many interferences from transistors inside the panel, create noise in
image -> Transistor layout?




Solution

Customized display (shape, aspect ratio, pixel size/shape, wavelength, emitting
angel, etc.)
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Customized modulation / electrical controlled filter system

Customized optics (big field of view, flate, high see through rate, no ghost,
Injection moldable, etc.)

Customized software distortion correction, rendering, calibration pipeline, etc.
What else?

To have a team of display/semiconductor/material, optical,
algorithm/software, firmware engineer collaborate closely and fast.



How do we create a ideal AR optical/display system?

> 150+ degree field of view
> 20+ mm eye box

> Close to eyeglasses form factor

> No ghost image from diffractive of environmental light

> High brightness adjustable for environmental light & purpose

> High see through rate, >95%

> Mass producible optical and display parts, injection moldable optics
> Stable, rigid, easy to integrate prescription lens

> Eye tracking + adjustable eye box position (how we do this solid state ")



Looking for partners on this now:

We partnered with couple display companies, semiconductor & nano fab, and
related researchers '

Only when the right people, team from
> Software, algorithm

> Display, semiconductor, material

> Optical design, manufacturing

> User experience, human vision

Collaborate with a win-win assumption, this can happen as soon as possible



Contacts:

e People who interested in demo,
meeting, collaboration, more:

kelly@kura.tech
Wechat: Phyllis1992

- We are hiring SF Bay Area, and Boston




