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(57) Abstract: A coated glass stack positioned in front of an image sensor can include a glass insert coated with a transparent metallic
layer and conductive traces. The glass insert can also be coated with an anti-reflective layer to mitigate light loss through the metallic
layer. A coated glass stack installed with a low angle may include a cutout area in front of the image sensor having a different composition
than the rest of the glass stack. The coated glass stack can also include a vertical window between the coated glass stack and the image
sensor. The coated glass stack may also include a glareshield in front of the image sensor and below the coated glass stack.
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COATED GLASS ASSEMBLY FOR IMAGING

CROSS-REFERENCE TO RELATED APPLICATION
{0001} This application claims priority to U.S. Prov. Patent App. No. 63/439,514
utled “COATED GLASS ASSEMBLY FOR IMAGING” and filed on January 17, 2023, the

disclosure of which 1s hereby mcorporated herein by reference 1n its entirety.

TECHNICAL FIELD
6062} The present application relates to a coated glass assembly. More

particularly, the coated glass can be used on glass in front of one or more cameras.

BACKGROUND
[0063] An mmaging sensor {(e.g., a camera} may be positioned behind a glass or
glass stack that shields the imaging sensor from the ambient environment. However, due to
the thickness, ambient temperature, mstallation angle of the glass, and many other factors, the
glass may impair the camera’s imaging quality through the glass. A heater can be implemented
on a glass to defog or deice but may also create artifacts in the images of a camera behind the

glass.

SUMMARY

[5004] The disclosure relates generally to a coated glass assembly.  More
specifically, vartous embodiments of this disclosure relate to coated glass 1o front of a camera.

[H005] An aspect 13 directed to a coated giass assembly configured to be positioned
m front of an wmage sensor. The coated glass assembly includes a glass stack, a glass msert
coupled to the glass stack via transparent adhesive, and a transparent conductive layer coated
to the glass msert. The glass nsert 13 configured to be positioned in front of the image sensor.

[0006] A variation of the aspect above 13, wherein the glass stack comprises an
outer glass, one or more interlavers, and an inner glass.

[0067] A varation of the aspect above further comprises an anti-reflective coating

on the glass insert.
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[600&] A wvariation of the aspect above further comprises conductive traces
configured to provide power to the transparent conductive layer and heat up the transparent
conductive layer.

[0009] A variation of the aspect above 1s, wherein the transparent conductive laver
comprises indium tin oxide.

[0010] Another aspect 15 directed to a coated glass assembly configured to be
positioned i front of an image sensor. The coated glass assembly includes a glass stack
positioned at an angle from a vertical plane, the vertical plane being substantially parallel to a
lens of the image sensor. The coated glass assembly further includes a first area in the glass
stack having a different composition than a second area of the glass stack. The coated glass
assembly also includes a glareshield extending from a first point proximate a lower end of the
first area to a second point proximate the image sensor, and a window separator positioned
parallel to the vertical plane, between the glass stack and the image sensor.

(0011} A variation of the aspect above 13, wherein the glass stack in the second area
comprises a first outer glass, a first set of one or more mterlayers, and a first ner glass.

[6012] A varation of the aspect above 15, wherein the glass stack n the first area
does not comprise the first set of one or more nterlayers and the first inner glass.

[6013] A varation of the aspect above 15, wherein the glass stack n the first area
comprises a second mner film coupled to the first outer glass via a transparent adhesive.

[6014] A vartation of the aspect above 15, wherein the glass stack in the first area
comprises a second outer glass different from the first outer glass, a second set of one or more
miterlayers different from the first set of one or more interlayers, and a second nner glass

different from the first inner glass.

BRIEF DESCRIPTION OF THE BRAWINGS
{601 5] The present disclosure 1s described with reference to the accompanying
drawings, in which like reference characters reference like elements, and wherein
[6016] Figure 1A 15 a perspective view of a glass insert of a coated glass assembly
according to an embodiment of the present disclosure.
(6017} Figure 1B 15 a cross-sectional view of a coated glass assembly according to

another embodiment of the present disclosure.
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[601&] Figure 1C is a cross-sectional close-up view of interlayers of the coated
glass assembly from Figure 1B,

[6019] Figure 2A 15 a cross-sectional view of a coated glass assembly according to
another embodiment of the present disclosure.

6028} Figure 2B 15 a cross-sectional view of a coated glass assembly according to
another embodiment of the present disclosure.

6021} Figure 2C 15 a cross-sectional view of a coated glass assembly according to
another embodiment of the present disclosure.

100221 Figure 3A 1s a cross-sectional view of an angled coated glass assembly
according to another embodiment of the present disclosure.

[0023] Figure 3B 15 a cross-sectional view of the angled coated glass assembly
from Figure 3A with additional inner film or glass and adhesive layer.

0024} Figure 4 15 a cross-sectional view of an angled coated glass assembly
according to another embodiment of the present disclosure.

[0025] Figure 5 dlustrates a windshueld of a velucle which includes a glass msert

according to the techniques described herein

DETATLED DESCRIPTION

[0026] Generally described, one or more aspects of the present disclosure relate to
a coated glass assembly. In certain embodiments, this disclosure relates to a coated glass msert
positioned in front of a vehicle camera or multiple vehicle cameras. As an example, the vehicle
camera may be positioned such that it 15 pommting n a forward direction and images a real-
world environment. For this example, the vehicle camera may be behind a windshield of the
vehicle. Specifically, the coated glass can include an mdium tin oxade (TO) coating which
acts as a heater to remove e and/or fog and improve a view through the coated glass. The
coated glass can also include an anti-reflective coating to enhance mnaging quality and reduce
artifacts caused by, for example, diffraction and light loss through the glass.

6027} As shown in Figures TA-1C, an embodiment of a coated glass assembly 100
according to this disclosure can include a glass stack 1 and a transparent substrate or glass
insert 10 coupled to the glass stack 1. In some embodiment, the glass insert 10 can be made

of any transparent material, e g, PET. The glass insert 10 may optionally be cold bent (e g,



WO 2024/155607 PCT/US2024/011644

cold being the insert 10} to a shape or contour of the glass stack 1. In some embodiments, the
glass stack 1 can include an inner glass 2, an outer glass 3, and one or more imterlayers 4
positioned between the inner glass 2 and the outer glass 3. In some embodiments, the glass
stack 1 can include Soda-lime glass. In some embodiments, the interlayers 4 can be formed of
any desirable materials (e.g., plastic, PVB, etc.}. In some embodiments, the interlayers 4 can
include a PVB layer 41, a PET layer 42, and a PVB layer 43 as shown in Figure 1C. When the
glass stack 1 18 mstalled on a vehicle as a windshield, for example, the inner glass 2 can be
configured to face an inner space of the vehicle, and the outer glass 3 can be configured to face
an outside environment of the vehicle.

[0028] In certain embodiments, the glass msert 10 can be coupled to an inner side
of the glass stack 1, proximate the inner glass 2. In some embodiments, the glass insert 10 can
be coupled to the glass stack 1 via optically transparent adhesive 11 {eg., OCA, PVB, and
etc.}. In some embodiments, the glass insert 10 can be at least partially coated with an [TO
layer 12. In some embodiments, the glass insert 10 can have an ITO coated area 13 located
only within a field of view (FOV) of a camera {or FOVs of multiple cameras) {(e.g., the FOV
roay be the trapezoid shape on the glass sert). In certain embodiments, the glass insert 10
can further include a set of bushars 14, In certain embodiments, the set of busbars 14 comprise
a conductive silver paste. In some embodiments, the set of busbars 14 can be fired onto the
glass 1osert 10 on an joner side of the glass wsert 10, In some embodiroents, the set of busbhars
14 can be positioned along or outside the FOVs of the one or more cameras.  In some
aembodiments, each set of busbars 14 can extend on each side of the 1TO coated area 13 at least
from a bottom end of the ITO coated area 13 to a top end of the ITO coated area 13, In some
embodiments, the set of busbars 14 can extend from a bottom end of the glass insert 10 towards
a top end of the glass msert 10

[08029] In accordance with various embodiments of this disclosure, the set of
busbars 14 can be connected o power and conduct electricity to the ITO layer 12 1 order to
generate heat in the ITO coated area 13, In some embodiments, the busbars 14 can be fired
onto the glass insert 10. Heater connectors may then be soldered to the busbars 14 in order to
power the heater. The use of ITO coating as the heater can avoid having non-uniform heating

elements {e.g., heating wires) that may produce artifacis in the camera’s images. In certain
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embodiments, the coated glass assembly 100 can include windshield bracketry, the one or more
cameras, and other related components bonded onto the glass insert 10.

(6030} Another embodiment of a coated glass assembly 200 according to this
disclosure 1s shown in Figure ZA. Unless otherwise noted, the components of Figures 2A-2C
may be the same as or generally simular to like-numbered components of Figures 1A-1C and
may function or operate in a generally similar manner. In varicus embodiments, the coated
glass assembly 200 can similarly include a glass stack 1 and a glass insert 10 coupled to the
glass stack 1 via optically transparent adhesive 11. In some embodiments, the glass insert 10
can be chemically strengthened (e g., conducting 1on exchange in a salt bath, typwcally a
potassium nitrate salt bath). In some embodiments, the glass insert 10 can similarly include a
transparent metallic coating 12 (e.g, ITO) on an mner side of the glass insert 16, In some
embodiments, the glass insert 10 can further include conductive traces or conductive busbars
14 disposed along sides of the transparent metallic coating 12. In some embodiments, the
coated glass assembly 200 can further include a coating 15 (e.g., an andi-reflective (AR} layer)
coated onto the metallic coating 12 also on the nner side of the glass msert 10, The coating
1S can configured to be anti-reflective (AR), hydrophobic, and/or oleophobic.

[6031] Figures 2B and 2C show additional emabodiments of a coated glass assembly
disclosed herein. In some emboduments, as shown in Figure 2B, instead of two separate layers
of coatings 12 and 15, a coated glass assembly 201 can include one coating 16 that can
optionally be configured to be conductive {e.g., containimg IT0O), anti-reflective, hydrophobic,
and/or oleophobic. In some embodiments, for example, if the coating 16 13 configured to be
conductive, the glass stack 201 can mclude conductive busbar 14 to operate, in connection
with the conductive coating 16, as a heater,

[6032] Figure 2C shows a coated glass assembly 202 having a transparent metallic
coating 12 disposed on a first side of the glass mnsert 10. In certain embodiments, the coated
glass assembly can further include a coating 15 coated on a second side of the transparent
substrate, opposite t¢ the first side. In some embodiments, the coating 15 may be an AR layer.
In some embodiments, the coating may optionally be configured to be hydrophobic and/or
oleophobic.

[6033] in various embodiments, the transparent metallic coating disclosed herein

can have a thickness of approximately 5 nm and contain at least 50% silver. In some
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embodiments, the transparent metallic coating can have a thickness of between about 5 to about
50 nm and contain at least 50% silver. In some embodiments, the transparent metaliic coating
can have a thickness of approximately 5¢ nm.  Alternatively, in certain embodiments, the
transparent metallic coating can be formed of ITO having a thickness of between about 50 to
about 400 nm. In certain embodiments, the transparent metallic coating can be formed of ITO
having a thickness of approximately 5C nm. In certain embodiments, the transparent metallic
coating can be formed of ITO having a thickness of approximately 400 nm. The metallic
coating may be connected to power and act as a heater to remove ice or fog.

06034} In some embodiments, the AR layer can be formed of at least one layer of
silica having a thickness of between 50 to 250 nm and a porosity between 30 to 70%. In some
embodiments, the AR laver can be formed of 5102 having a thickness of approximately 180
nm and a porosity of 50% porous. The AR coating can reduce light lost through the glass stack
and provide hydrophobic, hydrophilic, and anti-smudge functions. When used with the
metallic coating, the AR coating may mitigate the additional light lost through the metallic
coating layer.

[0038] In sore embodiments, the coated glass assembly 201 or 202 may further
mnelude a frit 6 configured to hide the transition between an area of the glass stack T with the
glass insert 10 attached and an area of the glass stack | without the glass insert 1§ when viewed
from an outer side of the glass stack 1. In some embodiments, the frit 6 can be disposed on an
mner side of the glass stack 1 and around the glass insert 10, In some embodiments, the frit 6
can be made of ceramic or any other decorative matenal. In some embodiments, the frit 6 can
be i black.

[8036] FIGS. 3A-B show another embodiment of a coated glass assembly 300
according to this disclosure. The coated glass assembly 300 can similarly include a glass stack
301 having an inner glass 302, an outer glass 303, and mterlayers 304, The glass stack 301
may be posttioned at an angle 310 relative to a vertical plane 50 substantially parallel to a lens
of a camera 5. Imaging of the camara 5 directly through the glass stack 301 may be poor
because of high distortion and low light transmission through the glass stack 301 at the angle
310. The angle 310 can be greater than 45°. Various features disclosed below may, in addition
to providing other advantages, mitigate camera imaging distortion resulting from an angled

orientation of the glass in front of the camera (e.g., a low-angle windshield of a vehicle}.
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(60371 In various embodiments, the glass stack 301 can have a cutout area 305
around a FOV of the camera 5. For example, in the cutout area 303, the glass stack 301 does
not include the inner glass 302 and the interlavers 304, The outer glass 303 can have a high
light transmission rate of greater than 80%. In some embodiments, the outer glass 303 may
include silver traces 313 positioned in the cutout area 305 for heating. In some embodiments,
the outer glass 303 may also be AR treated (eg., coated with an AR layer). In some
embodiments, the coated glass assembly 300 can further mclude a glareshield 36 extending
from a first point proximate a lower end of the cutout area 303 to a second point proxumate the
camera 5. The glareshield 36 may be configured to prevent sun light reflecting into the camera
S and degrading imaging quality. In some embodiments, the glareshield 36 may be coated
with dark paint to prevent glare.

[0038] In accordance with various embodiments, the camera 5 may be mounted to
a coated glass assembly through a bracket. In some embodiments, the camera bracket can be
mounted to the mner surface of the inner glass. In some embodiments, the camera 5 may be
mounted to the glass stack 301 through a bracket mounted to an mner surface of the inner glass
302, the bracket positioned outside the cutout area 305 and/or the FOV of the camera 5.

[6039] The coated glass assembly 300 can further include a transparent window
separator 35 positioned parallel to the vertical plane SO, between the glass stack 301 and the
camera 3. In some embodiments, the window separator 35 can be substantially flat. Tn some
embodiments, the window separator 35 can be AR treated {¢.g., coated with an AR layer}). In
some embodiments, the window separator 35 can also be coated with a low-emissive or
conductive coating {(e.g., I'TO layer} for heating. The window separator 35 may keep hot awr
away from the camera when sun light heats up the glass stack 301, The window separator 35
can be highly transmussive, even when heated by sunhight or a heater, due to its vertical
ortentation. The window separator 35, in combination with the glareshield 36, may also trap
atr heated by sunbight and prevent the hot air from heating the camera S.

[0040] As shown in Figure 3B, in certain embodiments, the coated glass assembly
300 can also include an mner film/glass layer 306 coupled to the outer glass 303 via a layer of
transparent adhesive 307, In some embodiments, the mner film/glass layer 306 may be AR
coated. In some embodiments, the AR coating 1s formed of at least one laver of low refractive

index material {e.g., refractive index n in a range of approximately 1.2 to 1.38}). In some
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embodiments, the AR laver can have a thickness of between approximately 140 to 200 nm. In
some embodiments, the inner film/glass laver 306 may also be coated with a transparent
conductive layer (e g, ITO) for heating. In some embodiments, the adhesive layer 307 can be
UV-cured to reduce distortion caused by the layer. In some embodiments, heating element can
also be inserted in the adhesive layer 307,

(0041 Yet another embodiment of a coated glass assembly according to this
embodiment may have a modular design.  As shown m Figure 4, the glass stack 401 may
simtlarly be positioned at an angle 410 relative to a vertical plane 50 substantially parallel toa
lens of a camera 5 such that imaging of the camara 5 directly through the glass stack 401 may
be distorted. The coated glass assembly 400 can include the glass stack 401 having an mnner
glass 402, an outer glass 403, and interlavers 404. The coated glass assembly 400 can also
mnclude a transparent window separator 35 and a glareshield 36.

100421 in various embodiments, the glass stack 401 can be configured to be
modular. The glass stack 401 may have a cutout area 405 around a FOV of the camera 5. The
glass stack 401 can have a cutout area formed of different material{s) than the rest of the glass
stack 401. A window of the glass stack 401 may be cut out and 1nstalled with a glass module
451 to reduce imaging distortion of the camera 5 through the cutout area 405, In some
emboduments, the glass module 451 can have an oner glass 452, an outer glass 453, and
mterlayers 434, The glass module 451 may also be monolithic. In some embodiments, sealant
408 can be used to close a gap between the glass stack 401 and the glass module 451, Insome
embodiments, the glass module 451 can similarly mclude a heating element/layer and/or AR
coating.

[08043] Figure 5 llustrates a windshield 502 {e. g, glass stack 1 described above) of
a vehicle which includes a glass insert 504 (e.g., glass msert 10 described above} according to
the techniques described herein. The windshield 502 may be part of a vehicle, such as the front
windshield of the vehicle. As illustrated, the glass msert has a field of view portion 566 n
which a coated area 508 (e.g., ITO coated area 13 described above} 15 included.

[6044] Although the ilustrated embodiments above are all flat, various
embodiments of a coated glass assembly can include a curved glass stack {e.g., a curved vehicle
windshield} and a coated glass insert coupled to the curved glass stack and configured to

conform to the curved glass stack, for example, by cold bending.
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[6045] The foregoing disclosure is not intended to himit the present disclosure to
the precise forms or particular fields of use disclosed. As such, it 1s contemplated that various
alternate embodiments and/or modifications to the present disclosure, whether explicitly
described or mmplied herein, are possible in light of the disclosure. Having thus described
embodiments of the present disclosure, a person of ordinary skill in the art will recognize that
changes may be made 1in form and detail without departing from the scope of the present
disclosure. Thus, the present disclosure is limited only by the claims.

[0046] In the foregoing specification, the disclosure has been described with
reference to specific embodiments. However, as one skilled in the art will appreciate, various
embodiments disclosed herein can be modified or otherwise implemented in various other
ways without departing from the spirit and scope of the disclosure. Accordingly, this
description 1s to be considered as dlustrative and 1s for the purpose of teaching those skilled in
the art the manner of making and using various embodiments of the disclosed glass assembly.
1t 13 to be understood that the forms of disclosure herein shown and described are to be taken
as representative embodiments. Equivalent elements, materials, processes or steps may be
substituted for those representatively lustrated and described herem. Moreover, certain
features of the disclosure may be utibized independently of the use of other features, all as

would be apparent to one skilled in the art after having the benefut of this description of the

L1 L1

comprising,” "incorporating,

o

disclosure. Expressions such as "mcluding, consisting of,"

"have," "is" used to describe and claim the present disclosure are intended to be construed in a
non-exclusive manner, namely allowing for items, components or elements not expheitly
described also to be present. Reference to the singular 18 also to be construed to relate to the
plural.

[8047] Further, various embodiments disclosed herein are to be taken in the
iHustrative and explanatory sense, and should in no way be construed as himiting of the present
disclosure. All jomder references (e.g., attached, affixed, coupled, connected, and the like} are
only used to aid the reader's understanding of the present disclosure, and may not create
himitations, particularly as to the position, orientation, or use of the systems and/or methods
disclosed herein. Therefore, joinder references, if any, are to be construed broadly. Moreover,
such joinder references do not necessarily infer that two elements are directly connected to

each other. Additionally, all numerical terms, such as, but not hmited to, "first,” "second,”

0.
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(A1)

“third," "primary," "secondary.” "main" or any other ordinary and/or numerical terms, should
also be taken only as identifiers, to assist the reader's understanding of the various elements,
embodiments, variations and/or modifications of the present disclosure, and may not create
any himitations, particularly as to the order, or preference, of any element embodiment,
variation and/or modification relative fo, or over, another element, embodiment, variation
and/or modification.

[6048&] 1t will also be appreciated that one or more of the elements depicted in the
drawings/figures can also be implemented in a more separated or integrated manner, or even
removed or rendered as imoperable in certain cases, as 1s useful 0 accordance with a particular

application.

-10-
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WHAT IS CLAIMED IS:

1. A coated glass assembly configured to be positioned in front of an image sensor,

COmprising;
a glass stack;
a glass insert coupled to the glass stack via transparent adhesive; and
a transparent conductive layer coated to the glass msert,
wherein the glass msert i1s configured to be positioned in front of the image
SENsor.

2. The coated glass assembly of Claim 1, wherein the glass stack comprises an outer

glass, one or more interlayers, and an inner glass.

3. The coated glass assembly of Claim 1, further comprising an anti-reflective coating

on the glass insert.

4. The coated glass assembly of Claim 1, further comprising conductive traces
configured to provide power to the transparent conductive layver and heat up the transparent

conductive layer.

5. The coated glass assembly of Claim 1, wherein the transparent conductive layer

comprises indium tin oxide.

6. A coated glass assembly configured to be positioned n front of an unage sensor,
COMprising;

a glass stack positioned at an angle from a vertical plane, the vertical plane
being substantially parallel to a lens of the image sensor;

a first area i the glass stack having a different composition than a second area
of the glass stack;

a glareshield extending from a first point proximate a lower end of the first area
1o a second point proximate the image sensor; and

a window separator positioned parallel to the vertical plane, between the glass

stack and the image sensor.

-11-
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7. The coated glass assembly of Claim 6, wherein the glass stack in the second area

comprises a first outer glass, a first set of one or more mterlayers, and a first inner glass.

8. The coated glass assembly of Claim 7, wherein the glass stack in the first area does

not comprise the first set of one or more interfayers and the first inner glass.

9. The coated glass assembly of Claim &, wherein the image sensor 1s mounted to the
glass stack through a bracket mounted to an inner surface of the first inner glass in the second

area.

10. The coated glass assembly of Claim 8, wherein the glass stack in the first area

=

comprises a second inner film coupled to the first outer glass via a transparent adhesive.

11. The coated glass assembly of Claim 7, wherein the glass stack in the first area
comprises a second outer glass different from the first outer glass, a second set of one or more
interlayers different from the first set of one or more interlayers, and a second inner glass

different from the first inner glass,

12. A glass mnsert configured for attachment to a glass stack via transparent adhesive,
the glass insert being configured to be positioned n front of an image sensor, wherein the glass
sert comprises a transparent conductive layer coated thereon, and wherein the transparent

conductive layer 13 within a field of the view of the image sensor.

13. The glass msert of Claim 12, wherein the glass msert further comprises an anti-

reflective coating.

14, The glass msert of Claim 12, wherein the glass stock further comprises conductive
traces configured to provide power to the transparent conductive laver and heat up the

transparent conductive layer.

15. The glass insert of Claim 12, wherein the transparent conductive layer comprises

indium tin oxide.

1.
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FIG. 2A
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International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/US2024/011644 16 January 2024 (16-01-2024) 17 January 2023 (17-01-2023)
Applicant

TESLA, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 5 sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

D a translation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b}))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a}).

C. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (See Box No. I}
3. Unity of invention is lacking (see Box No I}

4.  With regard to the title,
the text is approved as submitted by the applicant
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. __ 2C,3B
D as suggested by the applicant
D as selected by this Authority, because the applicant failed to suggest a figure
as selected by this Authority, because this figure better characterizes the invention
b. D none of the figures is to be published with the abstract
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Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

1-5, 12-15

~

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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FPO-I

data base consulted during the international search (name of data base and, where practicable, search terms used)

nternal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2022/289001 Al (KUBOTA SHO [JP] ET AL) 1-5,
15 September 2022 (2022-09-15) 12-15
figure 3; paragraphs 1-3, 55, 65-67,
69-70, 73, 90, 108, 109, 112

X US 2022/201806 Al (CHIBA KAZUKI [JP] ET 1-5,
AL) 23 June 2022 (2022-06-23) 12-15
figures 2, 6; paragraphs 117-119, 121,
143-146, 176, 177, 182-184

A US 2022/388281 Al (YAVARI KEIHANN [FR] ET 3,13
AL) 8 December 2022 (2022-12-08)
paragraph 11

A EP 1 558 537 Bl (AGC FLAT GLASS EUROPE SA 3,13
[BE]) 3 September 2008 (2008-09-03)
the whole document

I:‘ Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

special reason (as specified)
"O" document referring to an oral disclosure, use, exhibition or other

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is

means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
30 April 2024 04/07/2024
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 Barenbrug, Theo
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-5, 12-15

A glass insert (to be) attached to a glass stack
(=laminate), in the FOV of an image sensor (camera); the
glass stack comprising glass layers coupled by one or more
interlayers; the insert comprising a transparent conductive
coating; the coating to be connected to an electric current
for heating and defogging the insert.

The problem solved is: to provide a window for an in-vehicle
camera that may be defogged or de-iced for optimum view.

2. claims: 6-11

A coated glass assembly to be positioned in front of an
image sensor (camera); the assembly comprising a glass
stack; the glass stack having first and second areas with
different composition; a first area comprising glass layers
coupled by one or more interlayers; the second area
optionally having the same outer glass as the first area or
having different inner and outer glasses and different
interlayers; the assembly further comprising a glareshield
and a window separator. The location and nature of the
coating is not defined.

The problem solved is: to provide a glass assembly for
positioning before an in-vehicle camera, that prevents air
heated by sunlight to reach the camera.
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