10

15

20

25

NEAR-EYE DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present disclosure relates to the technical field of near-eye display, and in

particular to, a near-eye display device.

BACKGROUND

[0002] Virtual reality (VR) technology for experiencing a virtual world through a computer
simulation system, and augmented reality (AR) and mixed reality (MR) technologies, which
involve overlaying the display content into the real environment background, have been rapidly
developing. The near-eye display is an important technical hotspot for development of VR, AR
and MR technologies.

[0003] However, existing near-eye display devices are bulky in size, with thickness ranging
from 20 mm to 80 mm, resulting in a significant sense of compression when worn on the head.

Moreover, the field angle is too small, for example, is below 50°.

SUMMARY

[0004] The present disclosure provides a near-eye display device, which can ensure that the

near-eye display device has a small volume, a small thickness, and a large field angle.

[0005] The present disclosure provides a near-eye display device. The near-eye display device
includes a first optical cavity, a second optical cavity and a first reflector. The first optical cavity
includes a first prism, a first reflective polarizing film prism, a phase delay film, a
wedge-shaped lens, and a first reflector disposed in sequential order. The second optical cavity
includes multiple array lenses disposed in sequence. The first reflector is disposed in
correspondence with one end of the multiple array lenses and the first reflective polarizing film
prism. The first optical cavity, the second optical cavity and the first reflector are configured to
enable an image source to: be reflected into the first optical cavity through the first prism, pass
through the first reflective polarizing film prism, the phase delay film and the wedge-shaped
lens in sequential order, then pass through the wedge-shaped lens and the phase delay film after
being reflected by the second prism, be reflected into the multiple array lenses through the first
reflective polarizing film prism, enter the first reflector through one end of the multiple array

lenses, be reflected back to the multiple array lenses through the first reflector, and be reflected
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into an human eye through the multiple array lenses.

[0006] Optionally, the first prism is a bipyramidal prism.

[0007] Optionally, the first optical cavity is provided with a light guide plate.

[0008] Optionally, the first reflective polarizing film prism and the first reflector are arranged

obliquely.

[0009] Optionally, the first optical cavity is further provided with a second reflector and a
second reflective polarizing film prism. The second reflector is disposed corresponding to the
first reflective polarizing film prism, and the second reflective polarizing film prism is
connected to the first reflective polarizing film prism. The first optical cavity, the second optical
cavity and the first reflector are configured to enable part of light to: be reflected by the first
reflective polarizing film prism to the second reflector, be reflected by the second reflector to
the second reflective polarizing film prism, pass through the second reflective polarizing film
prism, the phase delay film and the wedge-shaped lens in sequential order, then pass through the
wedge-shaped lens and the phase delay film after being reflected by the second prism, be
reflected into the multiple array lenses through the second reflective polarizing film prism, enter
the first reflector through one end of the multiple array lenses, be reflected back to the multiple
array lenses through the first reflector, and be reflected into an human eye through the multiple

array lenses.

[0010] Optionally, the first reflector is a micro electro mechanical system (MEMS) reflector.

[0011] Optionally, the phase delay film is a quarter-wavelength phase delay film.

[0012] Optionally, the phase delay film is attached to the wedge-shaped lens.

[0013] Optionally, a surface of the wedge-shaped lens facing away from the phase delay film

is in a beveled structure.

[0014] Optionally, a surface of the second prism facing the wedge-shaped lens is a cylindrical

surface with a conical coefficient.

[0015] According to the near-eye display device of the present disclosure, the first optical

cavity and the second optical cavity are provided, the refractive elements are distributed within
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the first optical cavity and the second optical cavity, so that the thickness of the near-eye display
device is reduced, moreover, a combination of the multiple array lenses, the first prism and the

second prism is used, so that the field angle can be greatly improved.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a schematic structural view of a near-eye display device according to an

embodiment of the present disclosure;

[0017] FIG. 2 is a schematic sectional view of a near-eye display device according to an

embodiment of the present disclosure;

[0018] FIG. 3 is a schematic sectional view of a near-eye display device according to another

embodiment of the present disclosure;

[0019] FIG. 4 is a schematic sectional view of a near-eye display device according to another

embodiment of the present disclosure; and

[0020] FIG. 5 is a schematic sectional view of a near-eye display device according to another

embodiment of the present disclosure.

Reference list

110 single-row pixel image source
120 first prism
130 light guide plate

140 first reflective polarizing film prism
150 second reflector
160 second reflective polarizing film prism

170 phase delay film
180 wedge-shaped lens
190 second prism

200 array lens

210 first reflector
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DETAILED DESCRIPTION

[0021] Technical solutions in embodiments of the present application will be described clearly
and completely below in conjunction with the accompanying drawings in the embodiments of
the present application. Apparently, the described embodiments are part of the embodiments of
the present application, rather than all of the embodiments of the present application. All other
embodiments obtained by those of ordinary skills in the art based on the embodiments of the
present application without requiring creative efforts shall all fall within the scope of protection

of the present application.

[0022] In the description of the present application, it should be understood that orientations

n"nn

or position relations indicated by terms such as "center", "upper", "lower", "front", "rear", "left",

n"non_n.n

"right", "vertical", "horizontal", "top", "bottom", "in", "out" are orientations or position relations
shown based on the drawings. These orientations or position relations are intended merely to
facilitate and simplify the description of the present application and not to indicate or imply that
a device or element referred to must have such particular orientations or must be configured and
operated in such particular orientations, and therefore they are not to be construed as limiting

the present application.

[0023] In the description of the present application, it should be noted that terms "mounted",
"joined" and "connected" are to be understood in a broad sense unless otherwise expressly
specified and limited. For example, the term "connected" may refer to "fixedly connected" or
"detachably connected" or "integrally connected", may refer to "mechanically connected" or
"electrically connected", or may refer to "connected directly", "connected indirectly through an
intermediary" or "connected inside two elements". For those of ordinary skills in the art,
specific meanings of the preceding terms in the present application may be understood based on

specific situations.

[0024] Referring to FIGS. 1 and 2, an optional embodiment of the present disclosure provides
a near-eye display device. The near-eye display device includes a first optical cavity, a second
optical cavity and a first reflector 210. The first optical cavity includes a first prism 120, a first
reflective polarizing film prism 140, a phase delay film 170, a wedge-shaped lens 180, and a
second prism 190 disposed in sequential order. The second optical cavity includes multiple
array lenses 200 disposed in sequence. The first reflector 210 is disposed in correspondence
with one end of the multiple array lenses 200 and the first reflective polarizing film prism 140.

An image source is reflected into the first optical cavity through the first prism 210, passes
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through the first reflective polarizing film prism 140, the phase delay film 170 and the
wedge-shaped lens 180 in sequential order, then passes through the wedge-shaped lens 180 and
the phase delay film 170 after being reflected by the second prism 190, is reflected into the
multiple array lenses 200 through the first reflective polarizing film prism 140, enters the first
reflector 210 through one end of the multiple array lenses 200, is reflected back to the multiple
array lenses 200 through the first reflector 210, and is reflected into an human eye through the

multiple array lenses 200.

[0025] It should be noted that the multiple array lenses are parallel. The initial light comes

from a single-row pixel image source 110.

[0026] In some optional embodiments of the present disclosure, the first prism 120 is a

bipyramidal prism.

[0027] In some optional embodiments of the present disclosure, the first optical cavity is

provided with a light guide plate 130.

[0028] In some optional embodiments of the present disclosure, the first reflective polarizing

film prism 140 and the first reflector 210 are arranged obliquely.

[0029] Referring to FIGS. 3 to 5, in some optional embodiments of the present disclosure, the
first optical cavity is further provided with a second reflector 150 and a second reflective
polarizing film prism 160. The second reflector 150 is disposed corresponding to the first
reflective polarizing film prism 140. The second reflective polarizing film prism 160 is
connected to the first reflective polarizing film prism 140. Part of light is reflected by the first
reflective polarizing film prism 140 to the second reflector 150, is reflected by the second
reflector 150 to the second reflective polarizing film prism 160, passes through the second
reflective polarizing film prism 160, the phase delay film 170 and the wedge-shaped lens 180 in
sequential order, then passes through the wedge-shaped lens 180 and the phase delay film 170
after being reflected by the second prism 190, is reflected into the multiple array lenses 200
through the second reflective polarizing film prism 160, enters the first reflector 210 through
one end of the multiple array lenses 200, is reflected back to the multiple array lenses 200
through the first reflector 210, and is reflected into an human eye through the multiple array

lenses 200.

[0030] Specifically, the first reflective polarizing film prism 140 is a P-light-transmissive
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reflective polarizing film prism. The second reflective polarizing film prism 160 is an
S-light-transmissive reflective polarizing film prism. The light is separated into P light and S
light, so that the utilization rate of the light is greatly improved, and the thickness of the light

guide plate may be reduced in a limited manner under the condition of the same light effect.

[0031] In some optional embodiments of the present disclosure, the first reflector 210 is a
micro electro mechanical system (MEMS) reflector. Specifically, the MEMS reflector is
adopted to achieve the field scanning, whereby a volume of a field refractive imaging element is

significantly reduced.

[0032] In some optional embodiments of the present disclosure, the phase delay film 170 is a
quarter-wavelength phase delay film. Specifically, the P light and the S light separately pass
through the quarter-wavelength phase delay film 170 twice, so that the original P light is
converted into the S light, and the original S light is converted into the P light, and further, light
may be reflected by the first reflective polarizing film prism 140 and the second reflective

polarizing film prism 160.

[0033] In some optional embodiments of the present disclosure, the phase delay film 170 is

attached to the wedge-shaped lens 180.

[0034] In some optional embodiments of the present disclosure, a surface of the

wedge-shaped lens 180 facing away from the phase delay film 170 is in a beveled structure.

[0035] In some optional embodiments of the present disclosure, a surface of the second prism
190 facing the wedge-shaped lens 180 is a cylindrical surface with a conical coefficient.
Specifically, since a concave surface of the cylindrical surface faces the image source, and the
incident angle scattered to two sides is reduced by the opposite surface, whereby the horizontal

field angle can be further improved by the cylindrical surface.

[0036] According to the near-eye display device of the present disclosure, the first optical
cavity and the second optical cavity are provided, the refractive elements are distributed within
the first optical cavity and the second optical cavity, so that the thickness of the near-eye display
device is reduced, moreover, a combination of the multiple array lenses 200, the first prism 120

and the second prism 130 is used, so that the field angle can be greatly improved.
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Claims:

1. A near-eye display device, comprising:

a first optical cavity, comprising, in sequential order: a first prism (120), a first reflective
polarizing film prism (140), a phase delay film (170), a wedge-shaped lens (180), and a second
prism (190);

a second optical cavity, comprising a plurality of array lenses (200) arranged in sequence;

and

a first reflector (210), being disposed in correspondence with one end of the plurality of

array lenses (200) and the first reflective polarizing film prism (140);

wherein the first optical cavity, the second optical cavity and the first reflector (210) are

configured to enable an image source to:

be reflected into the first optical cavity through the first prism (120), pass through the first
reflective polarizing film prism (140), the phase delay film (170) and the wedge-shaped lens
(180) in sequential order, then pass through the wedge-shaped lens (180) and the phase delay
film (170) after being reflected by the second prism (190), be reflected into the plurality of array
lenses (200) through the first reflective polarizing film prism (140), enter the first reflector (210)
through one end of the plurality of array lenses (200), be reflected back to the plurality of array
lenses (200) through the first reflector (210), and be reflected into an human eye through the
plurality of array lenses (200).

2. The near-eye display device of claim 1, wherein the first prism (120) is a bipyramidal prism.

3. The near-eye display device of claim 1, wherein the first light cavity is provided with a light
guide plate (130).

4. The near-eye display device of claim 1, wherein the first reflective polarizing film prism (140)

and the first reflector (210) are arranged obliquely.

5. The near-eye display device of claim 4, wherein the first optical cavity is further provided
with a second reflector (150) and a second reflective polarizing film prism (160), the second
reflector (150) is disposed corresponding to the first reflective polarizing film prism (140), the
second reflective polarizing film prism (160) is connected to the first reflective polarizing film
prism (140), and the first optical cavity, the second optical cavity and the first reflector (210) are
configured to enable part of light to:
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be reflected by the first reflective polarizing film prism (140) to the second reflector (150), be
reflected by the second reflector (150) to the second reflective polarizing film prism (160), pass
through the second reflective polarizing film prism (160), the phase delay film (170) and the
wedge-shaped lens (180) in sequential order, then pass through the wedge-shaped lens (180) and
the phase delay film (170) after being reflected by the second prism (190), be reflected into the
plurality of array lenses (200) through the second reflective polarizing film prism (160), enter
the first reflector (210) through one end of the plurality of array lenses (200), be reflected back
to the plurality of array lenses (200) through the first reflector (210), and be reflected into an
human eye through the plurality of array lenses (200).

6. The near-eye display device of claim 1, wherein the first reflector (210) is a micro electro

mechanical system reflector.

7. The near-eye display device of claim 1, wherein the phase delay film (170) is a
quarter-wavelength phase delay film (170).

8. The near-eye display device of claim 1, wherein the phase delay film (170) is attached to the
wedge-shaped lens (180).

9. The near-eye display device of claim 1, wherein a surface of the wedge-shaped lens (180)

facing away from the phase delay film (170) is in a beveled structure.

10. The near-eye display device of claim 1, wherein a surface of the second prism (190) facing

the wedge-shaped lens (180) is a cylindrical surface with a conical coefficient.



