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GLASS ASSEMBLY AND WINDOW ASSEMBLY

FIELD
The present disclosure generally relates to the technical field of glass manufacturing, in

particular to a glass assembly and a window assembly using the same.

BACKGROUND

With the rapid development of automobile industry, as a good medium to transmit
information to the inside and/or the outside of a vehicle, lighting glass with decorative pattern
has been widely valued by vehicle manufacturers and favored by consumers. The pattern of
the lighting glass is usually based on enamel or ink to form a pattern area on the glass surface,
and incident light emitted by a light source is projected to the pattern area, so as to realize a
lighting effect of pattern luminescence.

Although presenting pattern through lighting glass can meet most of the requirements of
the consumers, in some applications, the vehicle manufacturers and the consumers expect the
pattern to be visible only on one surface of the lighting glass and not visible on the other
surface. For example, while the luminous pattern is observed inside the vehicle, some relevant
laws and regulations require that the light or the luminous pattern emitted by the vehicle to
the outside will not or will not easily affect the vehicles and pedestrians outside the vehicle
during the running of the vehicle. An existing solution, for example, uses a reflective layer on
the entire surface of the lighting glass for reflecting the light back to the inside of the vehicle.
However, in order not to affect the driver's or passenger's visual field to the outside of the
vehicle, there is also a certain requirement for the overall light transmittance of the glass, and
the reflective layer will change the transmission of the light and may affect the driver's or
passenger's observation. Moreover, when it is necessary to form the luminous pattern, the
reflective layer may lead to a very obvious reflection effect and affect the sensory experience
of the occupants inside the vehicle. Therefore, the above-mentioned existing solution is
difficult to achieve satisfactory results, and there is still a requirement for further adjustment

or improvement in pattern presentation occasions, vehicle driving safety and privacy, etc.
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SUMMARY

The purpose of the present disclosure is to provide a glass assembly, which can realize
that the illumination light and/or the luminous pattern are visible on a surface of one side of
the glass assembly but invisible on a surface of the other side of the glass assembly, meanwhile,
the light transmittance level of the whole glass assembly will not be affected.

To this end, according to one aspect of the present disclosure, a glass assembly is
provided. The glass assembly comprises a glass body having a first surface and a second
surface arranged oppositely; a light-exiting region forming a pattern and formed on the first
surface and/or the second surface of the glass body and/or formed within the glass body, and
the light-exiting region being configured such that light is led out of the second surface from
the light-exiting region; a light-shielding region arranged on the first surface and forming a
pattern following the pattern formed by the light-exiting region to shield the light from the
light-exiting region toward the light-shielding region.

According to the above technical concept, the embodiment of the present disclosure may
further include any one or more of the following alternative forms.

In some alternative forms, the light-shielding region is configured to comprise any one
of light absorption layer, switchable film and reflective layer.

In some alternative forms, the pattern formed by the light-exiting region and the pattern
formed by the light-shielding region respectively comprise at least two patterns, and further
optionally, the pattern formed by the light-exiting region and the pattern formed by the light-
shielding region respectively comprise at least two discontinuous patterns.

In some alternative forms, the ratio of the area of the light-exiting region to the surface
area of the glass body and the ratio of the area of the light-shielding region to the surface area
of the glass body are less than or equal to 70%, less than or equal to 50%, less than or equal
to 30%, or less than or equal to 10%, respectively.

According to another aspect of the present disclosure, a glass assembly is provided. The
glass assembly comprises a first glass body, and a second glass body attached to the first glass
body through an intermediate layer; a light-exiting region forming a pattern and formed on a
surface of the first glass body away from the second glass body and/or formed within the first

glass body, and/or formed on a surface of the second glass body away from the first glass body
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and/or formed within the second glass body, and/or formed between the first glass body and
the second glass body, and configured such that light is led out of the second glass body from
the light-exiting region; a light-shielding region arranged on the surface of the first glass body
away from the second glass body or arranged between the light-exiting region and the first
glass body, and forming a pattern following the pattern formed by the light-exiting region to
shield the light from the light-exiting region toward the light-shielding region.

In some alternative forms, the light-exiting region formed between the first glass body
and the second glass body comprises the light-exiting region is formed on a surface of the first
glass body facing the second glass body, or formed on a surface of the second glass body
facing the first glass body, or formed on a surface of the intermediate layer or formed within
the intermediate layer.

In some alternative forms, the light-shielding region is arranged between the intermediate
layer and the first glass body or the second glass body, or is arranged within the intermediate
layer; or the intermediate layer comprises a first intermediate layer attached to the first glass
body and a second intermediate layer attached to the second glass body, and the light-shielding
region is arranged between the first intermediate layer and the second intermediate layer, or
is arranged within the first intermediate layer or within the second intermediate layer.

In some alternative forms, the light-shielding region is configured to comprise any one
of light absorption layer, switchable film and reflective layer.

In some alternative forms, the pattern formed by the light-exiting region and the pattern
formed by the light-shielding region respectively comprise at least two patterns, and further
optionally, the pattern formed by the light-exiting region and the pattern formed by the light-
shielding region respectively comprise at least two discontinuous patterns.

In some alternative forms, the ratio of the area of the light-exiting region to the surface
area of the first glass body or the second glass body and the ratio of the area of the light-
shielding region to the surface area of the first glass body or the second glass body are less
than or equal to 70%, less than or equal to 50%, less than or equal to 30%, or less than or
equal to 10%, respectively.

In some alternative forms, the light-exiting region is configured to comprise a light

extraction layer, the light extraction layer is formed within the first glass body and/or within

3



10

15

20

25

30

WO 2025/140231 PCT/CN2024/142066

the second glass body by laser engraving, and/or the light extraction layer is formed on the
surface of the first glass body and/or on the surface of the second glass body by laser engraving
or printing or in a form of film layer, and/or the light extraction layer is sandwiched between
the first glass body and the second glass body in a form of film layer.

In some alternative forms, the light-exiting region is configured to comprise a light
extraction layer, the light extraction layer is embedded in the intermediate layer in a form of
material mixing or printing or film layer, and/or the light extraction layer is formed on a
surface of the intermediate layer by printing.

In some alternative forms, the light extraction region is configured to comprise a light
extraction layer, and the intermediate layer comprises a first intermediate layer attached to the
first glass body and a second intermediate layer attached to the second glass body, and the
light extraction layer is sandwiched between the first intermediate layer and the second
intermediate layer in a form of film layer, and/or the light extraction layer is embedded in the
first intermediate layer and/or in the second intermediate layer in a form of material mixing
or printing or film layer, and/or the light extraction layer is formed on a surface of the first
intermediate layer and/or on a surface of the second intermediate layer by printing.

In some alternative forms, the light-exiting region is configured to comprise an active
light-emitting layer, the active light-emitting layer is sandwiched between the first glass body
and the second glass body, and/or the active light-emitting layer is arranged on the surface of
the first glass body away from the second glass body and/or on the surface of the second glass
body away from the first glass body, and/or the active light-emitting layer is embedded in the
intermediate layer in a form of material mixing or film layer.

In some alternative forms, the light-exiting region is configured to comprise an active
light-emitting layer, and the intermediate layer comprises a first intermediate layer attached
to the first glass body and a second intermediate layer attached to the second glass body, and
the active light-emitting layer is sandwiched between the first intermediate layer and the
second intermediate layer, and/or the active light-emitting layer is embedded in the first
intermediate layer and/or in the second intermediate layer in a form of material mixing or film
layer.

In some alternative forms, at least one functional layer is arranged between the light-
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exiting region and the light-shielding region.
In some alternative forms, the glass assembly is configured to satisfy:
D1+dX tan 8 <D2 <D1 + 3d X tan 0,

wherein D1 is the size of the pattern formed by the light-exiting region along the surface
direction of the glass assembly, D2 is the corresponding size of the light-shielding region
following the pattern formed by the light-exiting region along the surface direction of the glass
assembly, d is the distance between the light-exiting region and the light-shielding region
along the cross-sectional direction of the glass assembly, and 0 is the critical angle for total
reflection of the light within the glass assembly.

In some alternative forms, the glass assembly is configured to satisfy:

D1 < D2 < D1 + 6mm,

wherein D1 is the size of the pattern formed by the light-exiting region along the surface
direction of the glass assembly, and D2 is the corresponding size of the light-shielding region
following the pattern formed by the light-exiting region along the surface direction of the glass
assembly.

In some alternative forms, the light transmittance T1 of the light-shielding region with
respect to visible light is less than or equal to 70%, less than or equal to 50%, less than or
equal to 30%, or less than or equal to 10%.

In some alternative forms, the glass assembly comprises a non-shielded region which is
not shielded by the light-shielding region, and the light transmittance T2 of the non-shielded
region with respect to visible light is greater than or equal to 50%, or greater than or equal to
70%.

In some alternative forms, the glass assembly comprises a tinted layer composed of the
first glass body and/or any one or more layers between the first glass body and the light-exiting
region.

In some alternative forms, the glass assembly comprises a tinted layer composed of the
first glass body and/or the intermediate layer; or the intermediate layer comprises a first
intermediate layer attached to the first glass body and a second intermediate layer attached to
the second glass body, and the first glass body and/or the first intermediate layer and/or the

second intermediate layer form the tinted layer.
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In some alternative forms, the first glass body and/or the intermediate layer are directly
attached with a tinted film or coated with a tinted coating, or the first glass body and/or the
first intermediate layer and/or the second intermediate layer are directly attached with a tinted
film or coated with a tinted coating to form the tinted layer.

In some alternative forms, the light transmittance T3 of the tinted layer with respect to
visible light is less than or equal to 70%, less than or equal to 50%, less than or equal to 30%,
or less than or equal to 10%.

In some alternative forms, the difference between the light transmittance T3 of the tinted
layer with respect to visible light and the light transmittance T1 of the light-shielding region
with respect to visible light is greater than or equal to 20%, greater than or equal to 30%,
greater than or equal to 40%, or greater than or equal to 50%.

In some alternative forms, the product of the light transmittance T3 of the tinted layer
with respect to visible light and the light transmittance T1 of the light-shielding region with
respect to visible light is less than or equal to 70%, less than or equal to 50%, less than or
equal to 30%, or less than or equal to 10%.

According to another aspect of the present disclosure, a window assembly is provided.
The window assembly comprises the above glass assembly, wherein the window assembly
comprises door, window, curtain wall, vehicle window glass, airplane glass or ship glass.

In some alternative forms, the window assembly is a vehicle window glass comprising
front windshield, rear windshield, skylight glass, vehicle door glass or corner window glass.

According to the glass assembly disclosed by the present disclosure, the light-shielding
region is provided and forms the pattern following the pattern formed by the light-exiting
region to shield the light from the light-exiting region toward the light-shielding region, so
that the lighting effect and/or the luminous pattern effect can be realized on a surface of one
side of the glass assembly, and the adverse influence of the light from the light-exiting region
on a surface of the other side of the glass assembly can be reduced or avoided. Meanwhile,
the light transmittance of other regions of the glass assembly except the light-shielding region
will not be affected, and the driving experience can be enhanced. According to different
application occasions, the glass assembly disclosed by the present disclosure can also meet

functional requirements such as privacy, etc. through the design and combination of different

6



10

15

20

25

30

WO 2025/140231 PCT/CN2024/142066

layer structures, and can be applied to various occasions to meet the diversified requirements

of users.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present disclosure will be better understood by the
following alternative embodiments described in detail in conjunction with the accompanying
drawings, in the drawings:

Fig. 1A is a schematic cross-sectional view of a lighting mode of an existing glass
assembly;

Fig. 1B is a schematic cross-sectional view of another lighting mode of an existing glass
assembly;

Fig. 2A is a schematic cross-sectional view of a glass assembly according to an
embodiment of the present disclosure, illustrating a single-layer glass body and a light-exiting
region formed on a second surface of the glass body;

Fig. 2B is a schematic cross-sectional view of a glass assembly according to another
embodiment of the present disclosure, illustrating a light-exiting region arranged on a surface
of a second glass body away from a first glass body, and Figs. 2C to 2E respectively illustrate
variations of the embodiment shown in Fig. 2B;

Fig. 3A is a schematic cross-sectional view of a glass assembly according to another
embodiment of the present disclosure, illustrating a light-exiting region arranged between a
first glass body and a second glass body, and Figs. 3B to 3C respectively illustrate variations
of the embodiment shown in Fig. 3A;

Fig. 4A is a schematic cross-sectional view of a glass assembly according to another
embodiment of the present disclosure, illustrating a light-exiting region arranged between a
first glass body and a second glass body, and Figs. 4B to 4E illustrate variations of the
embodiment shown in Fig. 4A;

Fig. 5 is a schematic cross-sectional view of a glass assembly according to another
embodiment of the present disclosure, illustrating a light extraction layer formed within a
second glass body;

Fig. 6A is a schematic cross-sectional view of a glass assembly according to another
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embodiment of the present disclosure, illustrating a light extraction layer or an active light-
emitting layer formed within an intermediate layer, and Fig. 6B illustrates a variation of the

embodiment shown in Fig. 6A.

DETAILED DESCRIPTION OF EMBODIMENTS

The implementation and use of the embodiments are discussed in detail below. However,
it should be understood that the specific embodiments discussed merely exemplify the specific
ways of implementing and using the present disclosure, and do not limit the scope of the
disclosure. When describing the structural positions of various components, such as the
directions of upper, lower, top, bottom, etc., the description is not absolute, but relative. When
the various components are arranged as shown in the figures, these directional expressions are
appropriate, but when the positions of the various components in the figures would be changed,
these directional expressions would also be changed accordingly.

In this context, the expression "comprising” or similar expressions "having" and so on
which are synonymous are open, and do not exclude additional unlisted elements, steps or
ingredients.

In this context, the terms "first", "second" and so on are not used to limit the sequence
and the number of components unless otherwise stated.

In this context, the meaning of "a plurality of" refers to two or more than two, unless
otherwise specified.

In this context, unless otherwise specified, the terms such as "attach" should be
understood broadly. For example, it can be fixed connection, detachable connection or
integrated; it can be directly connected or indirectly connected through an intermediate
medium, and it can be the internal communication of two components or the interaction
between two components. For those skilled in the art, the specific meanings of the above terms
in this context can be understood according to specific situations.

In this context, "surface” of the glass body is bounded by the plane where the length and
width of the glass body are located, and "edge" is bounded by the plane where the length or
width and thickness or height of the glass body are located. "Section” of the glass assembly is

taken along the thickness or height direction of the glass assembly. "Pattern" includes any one
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or combination of character, figure, symbol, number, beacon, trademark and the like formed
by dots, lines, etc.

Hereinafter, a glass assembly applied to a vehicle window glass will be described, but it
does not exclude that the glass assembly can be applied to other environments such as door,
window, curtain wall, airplane glass or ship glass. When the glass assembly is described as
the vehicle window glass of a vehicle, "outside" and "inside" refer to the directions relative to
vehicle body, "outside" refers to the direction away from the vehicle body and "inside" refers
to the direction facing the vehicle body. It should be understood that the vehicle window glass
according to the embodiment of the present disclosure includes, but is not limited to, front
windshield, rear windshield, skylight glass, vehicle door glass (including front vehicle door
glass and rear vehicle door glass) or corner window glass, which can provide different lighting
effects based on different requirements.

In the various described embodiments, unless otherwise specified, the thickness of the
glass is the thickness commonly used in the art, and the thickness of each laminated structure
on the glass is suitable for the conventional range and is not limited as shown in the figures.
In addition, although it is shown as plane glass in the figures, the glass assembly of the present
disclosure may also be curved glass. In various embodiments, it is described as an independent
glass body or glass plate, however, in some cases not described, the surface of the glass can
also use special coating to improve other properties such as thermal insulation and/or comfort.

As mentioned above, for the manufacturers and most vehicle users or passengers, it is
expected that the vehicle window glass can be used to achieve the lighting effect and/or the
decorative effect of the display pattern, and simultaneously meet the requirements of safe
driving and some relevant laws and regulations, or the privacy requirements of some occasions.
It should be understood that "safe driving" not only includes that the light will not be led out
to the outside of the vehicle through the glass assembly and affect other vehicles and
pedestrians, but also includes that the light will not be led to the inside of the vehicle through
the glass assembly and affect the driver. "Privacy” is usually for people inside the vehicle, that
is, the glass assembly can make people outside the vehicle unable to see the situation inside
the vehicle (including the lighting effect and/or the decorative effect of the display pattern on

the vehicle window glass) clearly, thus realizing the privacy protection function.
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In some existing solutions, as shown in Fig. 1A, a glass assembly 10 includes a first glass
body 11 and a second glass body 12, and an intermediate layer 13 attaches the first glass body
11 and the second glass body 12 to each other. In another glass assembly 10-1 shown in Fig.
1B, the intermediate layer includes a first intermediate layer 13a attached to the first glass
body 11 and a second intermediate layer 13b attached to the second glass body 12. A pattern
14 formed by enamel or ink, for example, is formed on for example a surface of the second
glass body 12 away from the first glass body 11. Incident light emitted by a light source enters
the glass assembly 10 or 10-1 and will scatter or diffuse after contacting the pattern 14, and in
turn be led out of the second glass body 12 to realize the lighting effect or the decorative effect
with the pattern. In these two ways, a reflective layer 15 is arranged on the entire surface of
the glass assembly, between the intermediate layer 13 and the second glass body 12 as shown
in Fig. 1A, or between the first intermediate layer 13a and the second intermediate layer 13b
as shown in Fig. 1B. In the case where the glass assembly is used for a vehicle window glass,
and the first glass body 11 faces the outside of the vehicle and the second glass body 12 faces
the inside of the vehicle, the reflective layer 15 reflects the incident light entering the glass
assembly back to the inside of the vehicle. The inventors realized that, especially for the
vehicle door glass, such as the front vehicle door glass, the reflective layer covering the entire
surface of the glass assembly may adversely affect the driver's viewing field. In addition, when
it is necessary to realize lighting and/or form a luminous pattern, the reflective layer may lead
to a very obvious reflection effect, which may affect the sensory experience of the occupants
inside the vehicle.

To this end, according to the concept of the present disclosure, a glass assembly is
proposed. The glass assembly comprises a glass body having a first surface and a second
surface arranged oppositely; a light-exiting region forming a pattern and formed on the first
surface and/or the second surface of the glass body and/or formed within the glass body, and
the light-exiting region is configured such that light is led out of the second surface from the
light-exiting region; a light-shielding region arranged on the first surface and forming a pattern
following the pattern formed by the light-exiting region to shield the light from the light-
exiting region toward the light-shielding region. When the glass assembly is configured as

laminated glass, the glass assembly includes a first glass body and a second glass body
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attached to the first glass body through an intermediate layer. The light-exiting region forms
a pattern and is formed on a surface of the first glass body away from the second glass body
and/or formed within the first glass body, and/or formed on a surface of the second glass body
away from the first glass body and/or formed within the second glass body, and/or formed
between the first glass body and the second glass body, and the light-exiting region is
configured so that the light is led out of the second glass body from the light-exiting region.
The light-shielding region is arranged on the surface of the first glass body away from the
second glass body or arranged between the light-exiting region and the first glass body, and
forms a pattern following the pattern formed by the light-exiting region to shield the light from
the light-exiting region toward the light-shielding region.

Depending on different requirements, the light-exiting region formed between the first
glass body and the second glass body comprises the light-exiting region is formed on a surface
of the first glass body facing the second glass body, or formed on a surface of the second glass
body facing the first glass body, or formed on a surface of the intermediate layer or formed
within the intermediate layer.

It should be understood that, "following" means that the pattern formed by the light-
shielding region is approximately the same as or slightly larger in proportion than the pattern
formed by the light-exiting region. By providing the light-shielding region corresponding to
the pattern formed by the light-exiting region, the glass assembly of the present disclosure can
realize the lighting effect and/or the luminous pattern effect on a surface of one side, and can
simultaneously reduce or avoid the adverse influence of the light from the light-exiting region
on a surface of the other side of the glass assembly. For example, the light transmittance T1
of the light-shielding region with respect to visible light (wavelength range from 390 nm to
780 nm) can be, for example, less than or equal to 70%, less than or equal to 50%, less than
or equal to 30%, or less than or equal to 10%. At the same time, it will not affect the light
transmittance of other regions of the glass assembly except the light-shielding region. For
occasions requiring high light transmittance, such as the front vehicle door glass, in a non-
shielded region where no light-exiting region and corresponding light-shielding region are
provided, the light transmittance T2 with respect to visible light can be maintained at, for

example, greater than or equal to 50%, or greater than or equal to 70%, thus ensuring the
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driver's good observation of the outside of the vehicle. In addition, the glass assembly of the
present disclosure can reduce or avoid the light providing the lighting effect and/or the
decorative effect of the display pattern from being led out of the first surface of the glass body
or being led out of the first glass body. If the first glass body is arranged to face the outside of
the vehicle, the privacy of the illumination light and/or the luminous pattern can be effectively
provided and the influence of the light on other vehicles and pedestrians can be reduced or
avoided, thereby providing the privacy effect and safety effect. If the first glass body is
arranged to face the inside of the vehicle, the influence of the illumination light and/or the
light of the luminous pattern on the driver and passenger inside the vehicle can be reduced or
avoided.

In particular, in connection with an embodiment shown in Fig. 2A, a glass assembly 100
of the present disclosure includes a glass body 110 having a first surface 111 and a second
surface 112 arranged oppositely. According to different requirements, the glass body 110 can
be toughened glass with a thickness of, for example, about 3 mm to 10 mm. In the embodiment
shown in Fig. 2A, a light-exiting region 140 includes dots or lines 141 and 142 to form a
pattern, which are formed on the second surface 112 of the glass body 110, for example, by
laser engraving or printing or in a form of film layer, and the light-exiting region 140 is
configured such that the light is led out of the second surface 112 from the light-exiting region
140. In some alternative or additional embodiments, the light-exiting region may be formed
on the first surface 111 of the glass body 110 by laser engraving or printing or in a form of
film layer and/or may be formed within the glass body 110 by laser engraving. A light-
shielding region 150 is, for example, arranged on the first surface 111, and also forms a pattern
following the pattern formed by the light-exiting region 140 to shield the light from the light-
exiting region 140 toward the light-shielding region 150. In some embodiments, the pattern
formed by the light-exiting region includes at least two patterns, further optionally, the pattern
includes at least two discontinuous patterns. Correspondingly, the pattern formed by the light-
shielding region also includes at least two patterns, further optionally, the pattern includes at
least two discontinuous patterns and is configured to correspond to the at least two patterns
(further optionally, the at least two discontinuous patterns) of the light-exiting region one by

one. In addition, the light-shielding region is configured to shield the light from the light-
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exiting region toward the light-shielding region from being led out of the first surface. In some
embodiments, the light-exiting region and the light-shielding region can be arranged on the
same surface of the glass body, for example, both can be arranged on the first surface 111 of
the glass body 110, and the light-shielding region shields the light from the light-exiting region
toward the light-shielding region. Alternatively, the light-shielding region 150 may be
configured to include any one of light absorption layer, switchable film and reflective layer.
It should be understood that, the light absorption layer refers to a coating or film layer
including a material whose structure and/or chemical composition can absorb the light, which
is usually composed of a variety of elements, compounds or polymers, and hardly transmits
and reflects the light when the light shines on the material, such as carbon black material. The
light absorption layer may be attached to the first surface 111 of the glass body 110 by coating
or bonding, for example. The switchable film refers to a film layer that can be switched as
required to achieve a transparent state or an opaque state, such as a dimming film of any one
of polymer dispersed liquid crystal (PDLC), polymer network liquid crystal (PNLC), guest-
host liquid crystal (GHLC) and electrochromic (EC), and has a certain haze and/or low light
transmittance when switched to the opaque state. The switchable film may be attached to the
first surface 111 of the glass body 110 by bonding, for example. The reflective layer refers to
a coating or film layer that can change the transmittance of light in a certain wavelength range
by reflection. It can be attached to the first surface 111 of the glass body 110 by coating,
plating or bonding, for example, and may include one or more layers of metal, alloy or metal
compound. Alternatively, the material of the reflective layer may include, but is not limited
to, silver, aluminum, rhodium and molybdenum.

It should be understood that the number, size, distribution and positional relationship of
the patterns formed by the light-exiting region 140 are only examples. Depending on different
requirements, a plurality of patterns with different numbers and sizes, as well as uniform or
non-uniform arrangement are all feasible, so that different display patterns or lighting effects
can be generated through different designs.

In an embodiment of a laminated glass shown in Fig. 2B, a glass assembly 100-1 includes
a first glass body 110 and a second glass body 120, and an intermediate layer 130 attaches the

first glass body 110 and the second glass body 120 to each other. In this embodiment, the first
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glass body 110, for example, faces the outside of the vehicle, which may be called outer glass,
and the second glass body 120, for example, faces the inside of the vehicle, which may be
called inner glass. The intermediate layer 130 is an adhesive layer suitable for the laminated
glass, such as polyvinyl butyral (PVB) or ethylene-vinyl acetate copolymer (EVA). According
to different requirements, the first glass body 110 can be any one of ordinary glass, ultra-
transparent glass and tinted glass. The intermediate layer 130 can be transparent or tinted
material, including but not limited to PVB or EVA mentioned above, or any one of polyphenyl
ester (POB) and optically transparent adhesive (OCA), and the thickness can be selected from
about 0.38 mm to 1.14 mm. The second glass body 120 may be ordinary glass or ultra-
transparent glass, preferably ultra-transparent glass. The thickness of the first glass body 110
and the second glass body 120 may be about 1.1 mm to 6 mm (such as toughened glass, heat
strengthened glass or annealed glass), or about 0.7 mm to 1.6 mm (such as chemically
strengthened glass).

According to different requirements, the light-exiting region can be formed on a surface
of the first glass body away from the second glass body and/or formed within the first glass
body, and/or formed on a surface of the second glass body away from the first glass body
and/or formed within the second glass body, and/or formed between the first glass body and
the second glass body. Here, "between" covers various arrangements in which the light-exiting
region is directly adjacent to or not directly adjacent to the first glass body or the second glass
body. For example, the light-exiting region is formed on a surface of the first glass body facing
the second glass body, or formed on a surface of the second glass body facing the first glass
body, or formed on a surface of the intermediate layer or formed within the intermediate layer.
According to different requirements, the light-exiting region can be configured to include a
light extraction layer and/or an active light-emitting layer. It should be understood that, "light
extraction layer" is a layer structure with light extraction structure such as micro-structure or
micro-texture, and the size of the light extraction structure is in micron or even nanometer
level. "Active light-emitting layer" refers to a layer structure that can emit light by itself when
electricity is applied, without the need for a light source. For example, any one of OLED
(organic light-emitting diode), Mirco LED, Mini LED and EL (Electroluminescence) can be

used. When the light extraction layer is used, the light at the light-exiting region comes from
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the light emitted by a light source, which is a passive light-emitting mode. When the active
light-emitting layer is used, the light at the light-exiting region comes from the light emitted
by the active light-emitting layer itself, which is an active light-emitting mode.

In the embodiment shown in Fig. 2B, the light-exiting region 140 is, for example, a light
extraction layer formed on the surface of the second glass body 120 away from the first glass
body 110 by laser engraving or printing or in a form of film layer, or an active light-emitting
layer arranged on the surface of the second glass body 120 away from the first glass body 110,
such as a surface facing the interior of the vehicle. As for printing, the light extraction layer
can be printed on the surface of the second glass body 120 with the material such as enamel
or ink by screen printing or inkjet printing. As for film layer, the light extraction layer can be
adhered to the surface of the second glass body 120 by using a light extraction film. The
incident light emitted by a light source (such as LED light-emitting strip or point-shaped LEDs
with light guide) arranged at the edge of the glass assembly (such as the edge of the second
glass body 120) or embedded in the glass assembly (such as embedded in the second glass
body 120) enters the glass assembly 100-1 and will scatter or diffuse after contacting the light
extraction layer, and in turn be led out of the second glass body 120 to achieve the lighting
effect or the decorative effect with luminous pattern. For the active light-emitting layer, the
light emitted by the active light-emitting layer is directly led out of the active light-emitting
layer.

Alternatively, the light-shielding region 150 may be configured to include any one of
light absorption layer, switchable film and reflective layer. According to different
requirements, the light-shielding region can be arranged on the surface of the first glass body
away from the second glass body, or arranged between the intermediate layer and the first
glass body or the second glass body, or arranged within the intermediate layer, and can be
optionally implemented by, for example, coating light absorbing material.

In the embodiment shown in Fig. 2B, the light-shielding region 150 is exemplarily
arranged between the intermediate layer 130 and the second glass body 120, that is, the light-
shielding region 150 is arranged on the surface of the second glass body 120 facing the first
glass body 110 or on the surface of the intermediate layer 130 facing the second glass body

120. Alternatively, the light-shielding region 150 may be arranged between the intermediate
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layer 130 and the first glass body 110, that is, the light-shielding region 150 is arranged on the
surface of the first glass body 110 facing the second glass body 120 or on the surface of the
intermediate layer 130 facing the first glass body 110. Or, the light-shielding region 150 is
alternatively arranged within the intermediate layer 130. For example, when a switchable film
is used, it can be arranged on the surface of the second glass body 120 facing the first glass
body 110 by bonding or laminating by means of the intermediate layer 130; and when a
reflective layer is used, it can be arranged on the surface of the second glass body 120 facing
the first glass body 110 by coating, plating or bonding and so on; or the switchable film or the
reflective layer can be sandwiched between two initial intermediate layers and laminated to
form an intermediate layer with a light-shielding region, so as to shield the light from the light-
exiting region 140 toward the light-shielding region 150 and prevent the light from the light-
exiting region 140 from being led out of the first glass body 110. In this way, for people inside
the vehicle, the lighting effect or the decorative effect of luminous pattern can be observed
from the side of the second glass body 120, but the lighting effect or the luminous pattern
cannot be observed or easily observed from the side of the first glass body 110 facing the
outside of the vehicle, which can play the role of privacy protection of the illumination light
and/or the luminous pattern, meanwhile, it can meet the requirements of some relevant laws
and regulations because the illumination light or the luminous pattern will not or will not
easily affect the vehicles and pedestrians outside the vehicle. It should be understood that
when the first glass body 110 is arranged to face the interior of the vehicle, the lighting effect
or the luminous pattern generated by the illustrated arrangement is for people outside the
vehicle, and the driver and passenger inside the vehicle will not be affected by the illumination
light or the luminous pattern, thus enhancing the driving and riding experience. The following
exemplary embodiments will be described with the example that the first glass body is
arranged to face the outside of the vehicle, however, various applications in which the first
glass body is arranged to face the inside of the vehicle are not excluded.

As mentioned above, "following" means that the pattern formed by the light-shielding
region is approximately the same as or slightly larger in proportion than the pattern formed by
the light-exiting region. Accordingly, the glass assembly can be configured to satisfy:

D1+dX tan 9 <D2 <DI + 3d X tan 6.
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Referring to Fig. 2A, D1 is the size of the pattern formed by the light-exiting region 140
along the surface direction of the glass assembly 100; D2 is the corresponding size of the light-
shielding region 150 following the pattern formed by the light-exiting region along the surface
direction of the glass assembly 100; d is the distance between the light-exiting region 140 and
the light-shielding region 150 along the cross-sectional direction of the glass assembly 100,
which is about the thickness of the glass body 110 in the illustrated embodiment; and 6 is the
critical angle for total reflection of the light within the glass assembly. Here, the dimensions
of D1 and D2 are measured by the dimensions of dots, lines, etc. forming the pattern, such as
line width diameter (line diameter) and/or line length of the form of line forming the pattern.
When the dimension D1 of the pattern formed by the light-exiting region is determined, the
dimension D2 of the light-shielding region corresponding to the pattern can be set accordingly.
In addition, when the laminated structure of glass assembly is determined and the arrangement
mode of the light source is determined, the critical angle 6 can also be determined. In this way,
depending on different laminated structures of glass assembly, the dimension D2 of the light-
shielding region 150 along the surface direction of the glass assembly 100 can be
approximately the same as or slightly larger than the dimension D1 of the pattern formed by
the light-exiting region 140 along the surface direction of the glass assembly 100, which can
effectively meet the light-shielding effect. In some embodiments, the glass assembly can be
configured to satisfy D1 < D2 < DI1+6mm.

Advantageously, the ratio of the area of the light-exiting region 140 to the surface area
of the glass body 110 and the ratio of the area of the light-shielding region 150 to the surface
area of the glass body 110 are less than or equal to 70%, less than or equal to 50%, less than
or equal to 30%, or less than or equal to 10%, respectively.

In combination with the embodiment shown in Fig. 2B, d is the distance between the
light-exiting region 140 and the light-shielding region 150 along the cross-sectional direction
of the glass assembly 100-1, which is about the thickness of the second glass body 120 in the
illustrated embodiment. In some embodiments, the light-shielding region 150 can be arranged
between the intermediate layer 130 and the first glass body 110, and correspondingly, d is the
distance between the light-exiting region 140 and the light-shielding region 150 along the

cross-sectional direction of the glass assembly, that is, it is about the sum of the thicknesses
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of the intermediate layer 130 and the second glass body 120, and the glass assembly can also
obtain the similar effects mentioned above, which is not repeated here.

Advantageously, the ratio of the area of the light-exiting region 140 to the surface area
of the first glass body 110 or the second glass body 120 and the ratio of the area of the light-
shielding region 150 to the surface area of the first glass body 110 or the second glass body
120 are less than or equal to 70%, less than or equal to 50%, less than or equal to 30%, or less
than or equal to 10%, respectively.

In some embodiments, the light-shielding region can be arranged on the surface of the
first glass body 110 away from the second glass body 120. In an embodiment shown in Fig.
2C, the light-shielding region 150 is arranged on the surface of the first glass body 110 of a
glass assembly 100-2 away from the second glass body 120. In this way, with respect to the
above formula, d is the distance between the light-exiting region 140 and the light-shielding
region 150 along the cross-sectional direction of the glass assembly 100-2, which is about the
sum of the thicknesses of the first glass body 110, the intermediate layer 130 and the second
glass body 120 in the illustrated embodiment.

In some embodiments, the glass assembly includes a tinted layer composed of the first
glass body and/or any one or more layers between the first glass body and the light-exiting
region. Further alternatively, the glass assembly may include a tinted layer composed of the
first glass body and/or the intermediate layer. In other words, depending on different
requirements, the tinted layer may be a single-layer structure (for example, the first glass body
or the intermediate layer) or a double-layer structure (for example, the first glass body and the
intermediate layer) or a multi-layer structure (for example, the first glass body and a plurality
of intermediate layers). It should be understood that "tinted layer" refers to a colored layer
structure, or a translucent or opaque layer structure, and the tinted layer has a lower light
transmittance than that of a transparent layer structure. The light transmittance of the tinted
layer is the product of the individual light transmittances of all contained layers. The so-called
"tinted" refers to the inherent color in the tinted layer in a natural state (for example, not in
electrically variable state) no matter whether it is naturally colored or added with color through
a process. In some embodiments, the first glass body itself and/or the intermediate layer itself

may or may not have a color, and the first glass body and/or the intermediate layer may be
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directly attached (e.g., adhered, pressed, etc.) with a tinted film or coated with a tinted coating,
such as a tinted film made of polyethylene terephthalate (PET), polypropylene (PP),
polyethylene (PE), etc., to form the tinted layer. Advantageously, the light transmittance T3
of the tinted layer with respect to visible light is less than or equal to 70%, less than or equal
to 50%, less than or equal to 30%, or less than or equal to 10%. By arranging the tinted layer,
it can further protect the privacy of the illumination light and/or the luminous pattern for the
glass assembly, and in the case that the first glass body is arranged to face the outside of the
vehicle, it can further make the light or the luminous pattern not or not easily affect the
vehicles and pedestrians outside the vehicle, and can meet the requirements of some relevant
laws and regulations. Because the light-shielding region restricts the light from the light-
exiting region toward the light-shielding region to be led out, the tinted layer can have a
relatively large light transmittance (for example, greater than or equal to 50%, greater than or
equal to 70%) without hindering the transmission of visible light. For example, alternatively,
the difference between the light transmittance T3 of the tinted layer with respect to visible
light and the light transmittance T1 of the light-shielding region with respect to visible light
is greater than or equal to 20%, greater than or equal to 30%, greater than or equal to 40%, or
greater than or equal to 50%. Or alternatively, for example, the product of the light
transmittance T3 of the tinted layer with respect to visible light and the light transmittance T1
of the light-shielding region with respect to visible light is less than or equal to 70%, less than
or equal to 50%, less than or equal to 30%, or less than or equal to 10%. Therefore, for example,
the safety requirement of the driver inside the vehicle to observe the outside of the vehicle
during driving can be not affected, which is beneficial to the application of the vehicle door
glass in particular.

In a glass assembly 100-3 of another embodiment shown in Fig. 2D, the difference from
the embodiment shown in Fig. 2B is that the first glass body 110 of the glass assembly 100-3
is configured as a tinted layer. As described above, in alternative embodiments, the
intermediate layer 130 may also be configured as a tinted layer, or both the first glass body
110 and the intermediate layer 130 may be configured as tinted layers. When the light-exiting
region 140 is configured as an active light-emitting layer, the second glass body 120 may also

be configured as a tinted layer.
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In a glass assembly 100-4 of another embodiment shown in Fig. 2E, the difference from
the embodiment shown in Fig. 2B is that the intermediate layer includes a first intermediate
layer 130a attached to the first glass body 110 and a second intermediate layer 130b attached
to the second glass body 120, and the light-shielding region 150 is arranged between the first
intermediate layer 130a and the second intermediate layer 130b. Depending on different
arrangements, alternatively, as described in connection with Fig. 2B, the light-shielding region
150 may also be arranged within the first intermediate layer 130a or within the second
intermediate layer 130b. In addition, in the embodiment shown in Fig. 2E, at least one
functional layer may be arranged between the light-exiting region 140 and the light-shielding
region 150, and one functional layer 160 is exemplarily shown in this embodiment. Depending
on different requirements, the functional layer 160 may include, for example, but not limited
to, light guide layer, adhesive layer, imaging layer, display layer, thermal insulation layer or
touching layer. Alternatively, the light guide layer can be any one of glass, PVB,
polycarbonate (PC) and PET. Accordingly, with respect to the above formula, d is the distance
between the light-exiting region 140 and the light-shielding region 150 along the cross-
sectional direction of the glass assembly 100-4, which is about the sum of the thicknesses of
the functional layer 160, the second intermediate layer 130b and the second glass body 120 in
the illustrated embodiment.

In the embodiment shown in Fig. 2E, the first intermediate layer 130a is also configured
as a tinted layer. Alternatively, any one or more layers from the first glass body 110 to the
second intermediate layer 130b can be configured as tinted layers, that is, any one or more
layers of the first glass body 110, the first intermediate layer 130a, the functional layer 160
and the second intermediate layer 130b can be configured as tinted layers. When the light-
exiting region 140 is configured as an active light-emitting layer, the second glass body 120
may also be configured as a tinted layer.

Fig. 3A illustrates a glass assembly 200 of another embodiment, which includes a first
glass body 210 and a second glass body 220, an intermediate layer 230 attaches the first glass
body 210 and the second glass body 220 to each other, and the first glass body 210 is
configured as a tinted layer. Alternatively, the intermediate layer 230 may also be configured

as a tinted layer. Different from the embodiment shown in Fig. 2B, a light-exiting region 240
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is, for example, a light extraction layer formed on a surface of the second glass body 220
facing the first glass body 210 by laser engraving or printing or in a form of film layer; or the
light-exiting region 240 is, for example, a light extraction layer formed on a surface of the
intermediate layer 230 facing the second glass body 220 by printing; or the light-exiting region
240 is, for example, an active light-emitting layer sandwiched between the first glass body
210 and the second glass body 220, for example, sandwiched between the intermediate layer
230 and the second glass body 220. In this embodiment, a light-shielding region 250 may be
arranged between the intermediate layer 230 and the first glass body 210. Accordingly, with
respect to the above formula, d is the distance between the light-exiting region 240 and the
light-shielding region 250 along the cross-sectional direction of the glass assembly 200, which
is about the thickness of the intermediate layer 230 in the illustrated embodiment.

In a glass module 200-1 of another embodiment shown in Fig. 3B, the difference from
the embodiment shown in Fig. 3A is that at least one functional layer is arranged between the
light-exiting region 240 and the light-shielding region 250, and in this embodiment, one
functional layer 260 is exemplarily shown. Accordingly, with respect to the above formula, d
is the distance between the light-exiting region 240 and the light-shielding region 250 along
the cross-sectional direction of the glass assembly 200-1, which is about the sum of the
thicknesses of the functional layer 260 and the intermediate layer 230 in the illustrated
embodiment. In this embodiment, the first glass body 210 is configured as a tinted layer.
Alternatively, any one or more layers of the first glass body 210, the intermediate layer 230,
and the functional layer 260 may be configured as tinted layers.

In a glass assembly 200-2 of another embodiment shown in Fig. 3C, the difference from
the embodiment shown in Fig. 3B is that the intermediate layer includes a first intermediate
layer 230a attached to the first glass body 210 and a second intermediate layer 230b attached
to the second glass body 220, and the light-shielding region 250 is arranged between the first
intermediate layer 230a and the second intermediate layer 230b. Accordingly, with respect to
the above formula, d is the distance between the light-exiting region 240 and the light-
shielding region 250 along the cross-sectional direction of the glass assembly 200-2, which is
about the sum of the thicknesses of the functional layer 260 and the second intermediate layer

230b in the illustrated embodiment.
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In the embodiment shown in Fig. 3C, the first glass body 210 is also configured as a
tinted layer. Alternatively, any one or more layers from the first glass body 210 to the second
intermediate layer 230b can be configured as tinted layers, that is, any one or more layers of
the first glass body 210, the first intermediate layer 230a, the functional layer 260 and the
second intermediate layer 230b can be configured as tinted layers.

Fig. 4A illustrates a glass assembly 300 of another embodiment, which includes a first
glass body 310 and a second glass body 320, and the intermediate layer includes a first
intermediate layer 330a attached to the first glass body 310 and a second intermediate layer
330b attached to the second glass body 320, and the first glass body 310 is configured as a
tinted layer. Alternatively, the first intermediate layer 330a may be configured as a tinted layer,
or both the first glass body 310 and the first intermediate layer 330a may be configured as
tinted layers. In this embodiment, a light-exiting region 340a may be configured as a light
extraction layer or an active light-emitting layer sandwiched between the first glass body and
the second glass body in a form of film layer. Similarly, "between" here covers various
arrangements in which the light extraction layer or the active light-emitting layer is directly
adjacent to or not directly adjacent to the first glass body or the second glass body. A glass
assembly 300-1 of another embodiment shown in Fig. 4B is similar to the glass assembly 300
shown in Fig. 4A. In both illustrated embodiments, the light-exiting region 340a is arranged
between the first intermediate layer 330a and the second intermediate layer 330b, and may be
configured as a light extraction layer. For example, light extraction structures can adopt micro-
textures such as bumps (Fig. 4B) protruding toward the second glass body 320 and/or notches
(Fig. 4A) recessed toward the first glass body 310 formed on a substrate such as PET and form
the light extraction layer. In the two illustrated embodiments, the light-exiting region 340a
may be directly adjacent to the light-shielding region 350, that is, the light-shielding region
350 is arranged between the first intermediate layer 330a and the second intermediate layer
330b, and no any other layer is arranged between the light-exiting region 340a and the light-
shielding region 350. In some embodiments, the light-exiting region 340a can also be, for
example, a light extraction layer formed on a surface of the second intermediate layer 330b
facing the first glass body 310 by printing, such as in a glass assembly 300-2 of an embodiment

shown in Fig. 4C and a glass assembly 300-3 of an embodiment shown in Fig. 4D. Similarly,
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in the two illustrated embodiments, the light-exiting region 340a may be directly adjacent to
the light-shielding region 350, that is, no any other layer is arranged between the light-exiting
region 340a and the light-shielding region 350. Accordingly, with respect to the above formula,
d is the distance between the light-exiting region 340a and the light-shielding region 350 along
the cross-sectional direction of the glass assemblies 300, 300-1, 300-2 and 300-3, which may
be substantially zero in the illustrated embodiments. In this way, the dimensions of the light-
shielding region 350 and the light-exiting region 340a along the surface direction of the glass
assembly 300 may be approximately the same.

In a glass assembly 300-4 of another embodiment shown in Fig. 4E, the difference from
the embodiment shown in Fig. 4A is that at least one functional layer can be arranged between
the light-exiting region 340b and the light-shielding region 350, and in this embodiment, one
functional layer 360 is exemplarily shown. Furthermore, in addition to the first glass body 310
being configured as a tinted layer, the first intermediate layer 330a is also configured as a
tinted layer. Alternatively, only the first intermediate layer 330a may be configured as a tinted
layer, or only the first glass body 310 may be configured as a tinted layer. Further alternatively,
the functional layer 360 can be configured as a tinted layer, which is not detailed here. In this
embodiment, the light-exiting region 340b may be configured as an active light-emitting layer
sandwiched between the first intermediate layer 330a and the second intermediate layer 330b.
Accordingly, with respect to the above formula, d is the distance between the light-exiting
region 340b and the light-shielding region 350 along the cross-sectional direction of the glass
assembly 300-4, which is about the thickness of the functional layer 360 in the illustrated
embodiment.

Fig. 5 shows a glass assembly 400 of another embodiment, which includes a first glass
body 410 and a second glass body 420, an intermediate layer 430 attaches the first glass body
410 and the second glass body 420 to each other, a light-shielding region 450 is arranged
between the intermediate layer 430 and the second glass body 420, and the first glass body
410 is configured as a tinted layer. Different from the embodiment shown in Fig. 2B, a light-
exiting region 440 is configured as a light extraction layer formed within the second glass
body 420 by laser engraving, for example. Similarly, in alternative embodiments, the

intermediate layer 430 may be configured as a tinted layer, or both the first glass body 410
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and the intermediate layer 430 may be configured as tinted layers. Accordingly, with respect
to the above formula, d is the distance between the light-exiting region 440 and the light-
shielding region 450 along the cross-sectional direction of the glass assembly 400. In the
illustrated embodiment, because the light-exiting region 440 is located within the second glass
body 420, the calculation of d is relatively complicated, and d can be roughly regarded as zero.
In this way, the dimensions of the light-shielding region 450 and the light-exiting region 440
along the surface direction of the glass assembly 400 may be approximately the same.

Fig. 6A shows a glass assembly 500 of another embodiment, which includes a first glass
body 510 and a second glass body 520, an intermediate layer 530 attaches the first glass body
510 and the second glass body 520 to each other, a light-shielding region 550 is arranged
between the intermediate layer 530 and the first glass body 510, and the first glass body 510
is configured as a tinted layer. Different from the embodiment shown in Fig. 3A, a light-
exiting region 540 is configured as a light extraction layer embedded in the intermediate layer
530 in a form of material mixing or printing or film layer, for example. For example, if the
intermediate layer 530 is made of PVB, two initial intermediate layers can be provided, and
materials such as enamel can be printed on one surface of the initial intermediate layer to form
a pattern by screen printing or inkjet printing, etc., and then an intermediate layer with a light
extraction layer inside can be formed by laminating the two initial intermediate layers. In some
embodiments, scattering particles can be mixed into the intermediate layer when making it,
and the particle size of the scattering particles is in the micron or even nanometer level, thus
forming an intermediate layer with a light extraction layer. Scattering particles are, for
example, glass microspheres, hollow glass microspheres, titanium dioxide particles, etc. In
some embodiments, the light-exiting region 540 can be for example configured as an active
light-emitting layer embedded in the intermediate layer 530 in a form of material mixing or
film layer, for example, an intermediate layer with an active light-emitting layer can be
prepared by mixing electroluminescent material into intermediate layer material. Accordingly,
with respect to the above formula, d is the distance between the light-exiting region 540 and
the light-shielding region 550 along the cross-sectional direction of the glass assembly 500.
In the illustrated embodiment, because the light-exiting region 540 is located within the

intermediate layer 530, and the thickness of the intermediate layer 530 is relatively thin, for
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example, it can be selected from about 0.38 mm to 1.14 mm as described above, and the
calculation of d is relatively complicated, d can be roughly regarded as zero. In this way, the
dimensions of the light-shielding region 550 and the light-exiting region 540 along the surface
direction of the glass assembly 500 may be approximately the same.

In a glass assembly 500-1 of another embodiment shown in Fig. 6B, the difference from
the embodiment shown in Fig. 6A is that the intermediate layer includes a first intermediate
layer 530a attached to the first glass body 510 and a second intermediate layer 530b attached
to the second glass body 520, the light-shielding region 550 is arranged between the first
intermediate layer 530a and the second intermediate layer 530b, and the light-exiting region
540 is configured as a light extraction layer embedded in the second intermediate layer 530b
in a form of material mixing or printing or film layer, for example. Furthermore, in addition
to the first glass body 510 being configured as a tinted layer, the first intermediate layer 530a
is also configured as a tinted layer. Alternatively, only the first intermediate layer 530a may
be configured as a tinted layer, or only the first glass body 510 may be configured as a tinted
layer. In some embodiments, the light-exiting region 540 can be configured as an active light-
emitting layer embedded in the second intermediate layer 530b in a form of material mixing
or film layer, for example. Accordingly, with respect to the above formula, d is the distance
between the light-exiting region 540 and the light-shielding region 550 along the cross-
sectional direction of the glass assembly 500-1. Similarly, since the light-exiting region 540
is located within the second intermediate layer 530b, while the thickness of the second
intermediate layer 530b is relatively thin, and the calculation of d is relatively complicated, d
can be roughly regarded as zero in the illustrated embodiment. In this way, the dimensions of
the light-shielding region 550 and the light-exiting region 540 along the surface direction of
the glass assembly 500-1 may be approximately the same.

It can be seen from the above description that, no matter what arrangement mode, in the
glass assembly of the present disclosure, by providing the light-exiting region and the light-
shielding region, and the light-shielding region forms the pattern following the pattern formed
by the light-exiting region to shield the light from the light-exiting region toward the light-
shielding region, the light can be led out to a surface of one side of the glass assembly through

the light-exiting region, and the light-shielding region can restrict the light from the light-
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exiting region from being led out to a surface of the other side of the glass assembly. While
realizing the lighting effect and/or the display effect of the luminous pattern, the overall light
transmittance of the rest regions of the glass assembly will not be affected, and the driving
safety can be ensured when the glass assembly is applied to the vehicle door window, and the
requirements of privacy and some relevant laws and regulations can be met, and the glass
assembly has the beneficial effects of simple process, obvious performance improvement and
the like.

It should be understood that in the described or not described possible embodiments,
various improvements can be used independently of each other or in combination. For
example, the light extraction layer and the active light-emitting layer in the above
embodiments can be used at the same time to form the light-exiting region, for example,
distributed in different regions along the surface direction of the glass assembly. For another
example, the light extraction layer can be formed on the surface of the first glass body away
from the second glass body by laser engraving or printing or in a form of film layer and/or
formed within the first glass body by laser engraving, and/or the active light-emitting layer
can be arranged on the surface of the first glass body away from the second glass body, and/or
the light extraction layer can be formed on the surface of the first intermediate layer by printing
and/or embedded in the first intermediate layer in a form of material mixing or printing or film
layer, and/or the active light-emitting layer can be embedded in the first intermediate layer in
a form of material mixing or film layer, as long as the light-shielding region can shield the
light from the light-exiting region toward the light-shielding region. The glass assembly
disclosed by the present disclosure can be applied to various occasions to meet the diversified
requirements of users.

It should be understood here that the embodiments shown in the drawings only illustrate
the optional architectures, shapes, sizes and arrangements of various optional components of
the glass assembly according to the present disclosure; however, it is only illustrative rather
than restrictive, and other shapes, sizes and arrangements can be adopted without departing
from the spirit and scope of the present disclosure.

The technical content and technical features of the present disclosure have been disclosed

above. However, it can be understood that those skilled in the art can make various changes
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and improvements to the above disclosed concept under the creative idea of the present
disclosure, all of which fall within the protection scope of the present disclosure. The

description of the above embodiments is illustrative rather than restrictive, and the protection

scope of the present disclosure is determined by the claims.
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CLAIMS
1. A glass assembly comprising:

a glass body having a first surface and a second surface arranged oppositely;

a light-exiting region forming a pattern and formed on the first surface and/or the second
surface of the glass body and/or formed within the glass body, and the light-exiting region
being configured such that light is led out of the second surface from the light-exiting region;

a light-shielding region arranged on the first surface and forming a pattern following the
pattern formed by the light-exiting region to shield the light from the light-exiting region

toward the light-shielding region.

2. The glass assembly according to claim 1, wherein the light-shielding region is configured

to comprise any one of light absorption layer, switchable film and reflective layer.

3. The glass assembly according to claim 1, wherein the pattern formed by the light-exiting
region and the pattern formed by the light-shielding region respectively comprise at least two
patterns, and further optionally, the pattern formed by the light-exiting region and the pattern

formed by the light-shielding region respectively comprise at least two discontinuous patterns.

4. The glass assembly according to claim 1, wherein the ratio of the area of the light-exiting
region to the surface area of the glass body and the ratio of the area of the light-shielding
region to the surface area of the glass body are less than or equal to 70%, less than or equal to

50%, less than or equal to 30%, or less than or equal to 10%, respectively.

5. A glass assembly comprising a first glass body, and a second glass body attached to the first
glass body through an intermediate layer;

a light-exiting region forming a pattern and formed on a surface of the first glass body away
from the second glass body and/or formed within the first glass body, and/or formed on a
surface of the second glass body away from the first glass body and/or formed within the
second glass body, and/or formed between the first glass body and the second glass body, and

configured such that light is led out of the second glass body from the light-exiting region;
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a light-shielding region arranged on the surface of the first glass body away from the second
glass body or arranged between the light-exiting region and the first glass body, and forming
a pattern following the pattern formed by the light-exiting region to shield the light from the

light-exiting region toward the light-shielding region.

6. The glass assembly according to claim 5, wherein the light-exiting region formed between
the first glass body and the second glass body comprises the light-exiting region is formed on
a surface of the first glass body facing the second glass body, or formed on a surface of the
second glass body facing the first glass body, or formed on a surface of the intermediate layer

or formed within the intermediate layer.

7. The glass assembly according to claim 5, wherein the light-shielding region is arranged
between the intermediate layer and the first glass body or the second glass body, or is arranged
within the intermediate layer; or the intermediate layer comprises a first intermediate layer
attached to the first glass body and a second intermediate layer attached to the second glass
body, and the light-shielding region is arranged between the first intermediate layer and the
second intermediate layer, or is arranged within the first intermediate layer or within the

second intermediate layer.

8. The glass assembly according to claim 5, wherein the light-shielding region is configured

to comprise any one of light absorption layer, switchable film and reflective layer.

9. The glass assembly according to claim 5, wherein the pattern formed by the light-exiting
region and the pattern formed by the light-shielding region respectively comprise at least two
patterns, and further optionally, the pattern formed by the light-exiting region and the pattern

formed by the light-shielding region respectively comprise at least two discontinuous patterns.

10. The glass assembly according to claim 5, wherein the ratio of the area of the light-exiting
region to the surface area of the first glass body or the second glass body and the ratio of the

area of the light-shielding region to the surface area of the first glass body or the second glass
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body are less than or equal to 70%, less than or equal to 50%, less than or equal to 30%, or

less than or equal to 10%, respectively.

11. The glass assembly according to claim 5, wherein the light-exiting region is configured to
comprise a light extraction layer, the light extraction layer is formed within the first glass body
and/or within the second glass body by laser engraving, and/or the light extraction layer is
formed on the surface of the first glass body and/or on the surface of the second glass body
by laser engraving or printing or in a form of film layer, and/or the light extraction layer is

sandwiched between the first glass body and the second glass body in a form of film layer.

12. The glass assembly according to claim 5, wherein the light-exiting region is configured to
comprise a light extraction layer, the light extraction layer is embedded in the intermediate
layer in a form of material mixing or printing or {ilm layer, and/or the light extraction layer is

formed on a surface of the intermediate layer by printing.

13. The glass assembly according to claim 5, wherein the light-exiting region is configured to
comprise a light extraction layer, and the intermediate layer comprises a first intermediate
layer attached to the first glass body and a second intermediate layer attached to the second
glass body, and the light extraction layer is sandwiched between the first intermediate layer
and the second intermediate layer in a form of film layer, and/or the light extraction layer is
embedded in the first intermediate layer and/or in the second intermediate layer in a form of
material mixing or printing or film layer, and/or the light extraction layer is formed on a
surface of the first intermediate layer and/or on a surface of the second intermediate layer by

printing.

14. The glass assembly according to claim 5, wherein the light-exiting region is configured to
comprise an active light-emitting layer, the active light-emitting layer is sandwiched between
the first glass body and the second glass body, and/or the active light-emitting layer is arranged
on the surface of the first glass body away from the second glass body and/or on the surface

of the second glass body away from the first glass body, and/or the active light-emitting layer
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is embedded in the intermediate layer in a form of material mixing or film layer.

15. The glass assembly according to claim 5, wherein the light-exiting region is configured to
comprise an active light-emitting layer, and the intermediate layer comprises a first
intermediate layer attached to the first glass body and a second intermediate layer attached to
the second glass body, and the active light-emitting layer is sandwiched between the first
intermediate layer and the second intermediate layer, and/or the active light-emitting layer is
embedded in the first intermediate layer and/or in the second intermediate layer in a form of

material mixing or film layer.

16. The glass assembly according to claim 5, wherein at least one functional layer is arranged

between the light-exiting region and the light-shielding region.

17. The glass assembly according to any one of claims 1 to 4 or the glass assembly according
to any one of claims 5 to 16, wherein the glass assembly is configured to satisfy:
D1+dX tan 8 <D2 <D1 + 3d X tan 0,

wherein D1 is the size of the pattern formed by the light-exiting region along the surface
direction of the glass assembly, D2 is the corresponding size of the light-shielding region
following the pattern formed by the light-exiting region along the surface direction of the glass
assembly, d is the distance between the light-exiting region and the light-shielding region
along the cross-sectional direction of the glass assembly, and 0 is the critical angle for total

reflection of the light within the glass assembly.

18. The glass assembly according to any one of claims 1 to 4 or the glass assembly according
to any one of claims 5 to 16, wherein the glass assembly is configured to satisfy:
D1 < D2 < D1 + 6mm,
wherein D1 is the size of the pattern formed by the light-exiting region along the surface
direction of the glass assembly, and D2 is the corresponding size of the light-shielding region
following the pattern formed by the light-exiting region along the surface direction of the glass

assembly.
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19. The glass assembly according to any one of claims 1 to 4 or the glass assembly according
to any one of claims 5 to 16, wherein the light transmittance T1 of the light-shielding region
with respect to visible light is less than or equal to 70%, less than or equal to 50%, less than

or equal to 30%, or less than or equal to 10%.

20. The glass assembly according to claim 19, wherein the glass assembly comprises a non-
shielded region which is not shielded by the light-shielding region, and the light transmittance
T2 of the non-shielded region with respect to visible light is greater than or equal to 50%, or

greater than or equal to 70%.

21. The glass assembly according to claim 19 or 20, wherein the glass assembly comprises a
tinted layer composed of the first glass body and/or any one or more layers between the first

glass body and the light-exiting region.

22. The glass assembly according to claim 21, wherein the glass assembly comprises a tinted
layer composed of the first glass body and/or the intermediate layer; or the intermediate layer
comprises a first intermediate layer attached to the first glass body and a second intermediate
layer attached to the second glass body, and the first glass body and/or the first intermediate

layer and/or the second intermediate layer form the tinted layer.

23. The glass assembly according to claim 22, wherein the first glass body and/or the
intermediate layer are directly attached with a tinted film or coated with a tinted coating, or
the first glass body and/or the first intermediate layer and/or the second intermediate layer are

directly attached with a tinted film or coated with a tinted coating to form the tinted layer.
24. The glass assembly according to any one of claims 21 to 23, wherein the light

transmittance T3 of the tinted layer with respect to visible light is less than or equal to 70%,

less than or equal to 50%, less than or equal to 30%, or less than or equal to 10%.
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25. The glass assembly according to any one of claims 21 to 24, wherein the difference
between the light transmittance T3 of the tinted layer with respect to visible light and the light
transmittance T1 of the light-shielding region with respect to visible light is greater than or
equal to 20%, greater than or equal to 30%, greater than or equal to 40%, or greater than or

equal to 50%.

26. The glass assembly according to any one of claims 21 to 24, wherein the product of the
light transmittance T3 of the tinted layer with respect to visible light and the light
transmittance T1 of the light-shielding region with respect to visible light is less than or equal

to 70%, less than or equal to 50%, less than or equal to 30%, or less than or equal to 10%.

27. A window assembly comprising a glass assembly according to any one of claims 1 to 4 or
a glass assembly according to any one of claims 5 to 26, wherein the window assembly

comprises door, window, curtain wall, vehicle window glass, airplane glass or ship glass.

28. The window assembly according to claim 27, wherein the window assembly is a vehicle

window glass comprising front windshield, rear windshield, skylight glass, vehicle door glass

or corner window glass.
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