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(57) Abréegée/Abstract:

Coated pane with a communication window (5') comprising at least:

a. a base pane (1),

b. a metal-containing coating (2) on the base pane (1),

C. a grid area (3a) made of intersecting, de-coated inner gridlines (4a) in the metal-containing coating (2), wherein the grid area (3a)
has a grid area edge (3b), and

d. the grid area edge (3b) has intersecting outer gridlines (4b), wherein the outer gridlines (4b) have interruptions (4c) increasing In
size from the outer edge of the grid area (3a) all the way to the end of the grid surface edge (3b).
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Abstract

Coated pane with a communication window (5’) comprising at least:

Fig. 2

a base pane (1),

a metal-containing coating (2) on the base pane (1),

a grid area (3a) made of intersecting, de-coated inner gridlines (4a) in the

metal-containing coating (2), whercin the grid area (3a) has a grid area
edge (3b), and

the grid area edge (3b) has intersecting outer gridlines (4b), wherein the
outer gridlines (4b) have interruptions (4¢) increasing in size from the outer
edge of the grid area (3a) all the way to the end of the grid surface edge
(3b).
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Coated Pane with Partially De-coated Regions

The invention relates to a coated pane with windows in the form of partially de-coated regions

for permeability of radiofrequency radiation as well as a method for its production and its use.

Panes with metal layers are widesprcad both in the field of architectural glazings and in the
field of motor vehicle glazings. Depending on the metal coating, these mctal-based coatings
influence the transmittance, reflectance, and absorption behavior of electromagnetic radiation.
In particular, the reduction of thermal radiation or the electrical heating of the glass surface

are core functions of many glass coatings based on electrically conductive metals.

Coatings made of silver significantly reduce the transmittance of infrared thermal radiation 1n
the space of a motor vehicle or a building situated behind the pane. In particular, in the case of
motor vehicles, this property can also be combined via an electrical connection with a heating
function of the silver-containing coating. The specific sheet resistance of silver enables the
heating ot a pane with very thin silver-containing laycrs. Conscquently, due to the advantages
mentioned, panes with silver-containing or metal coatings are found in increasingly more

motor vehicles.

However, panes with silver-containing coatings also entail disadvantages; for example,
radiofrequency radiation is reflected by many metal-containing coatings. The operation of
many sensors, navigation, telecommunication, or radio devices 1s significantly impaired
thereby. To solve these problems, an at least partial-area de-coating of the metal-containing
coating is necessary. In the example of electromagnetic radiation in the radiofrequency range,
such as FM, AM, UHF, VHF, radar, or microwave radiation, a mesh-like or grid-like de-
coating is necessary for this. The grid meshes must have a distance between the lines that 1s
significantly smaller than the wavelength of the desired electromagnetic radiation in question.
To that cnd, thc mectal-containing coatings are, for example, removed 1n the form of lincs
using a suitable laser. Since only small amounts of the metal-containing coating have to be

removed, the infrared radiation reflecting effect is largely retained.
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EP 0 678 483 B1 discloses a glass substrate with a plurality of thin layers. These layers
include an adhesive layer based on titanium oxide, tin oxide, or tantalum oxide, a cover layer,

and a functional layer from the group of stainless steels. The thickness of the functional layer

s preferably 15 nm to 45 nm.

US 2002/0192473 Al discloses a transparent substrate with a multilayer coating that can act
on solar radiation. The coating includes at least one functional metal layer made of niobium,

tantalum, or zirconium and a cover layer made of aluminum nitride, aluminum oxynitride, or

silicon nitride.

US 2011/0146172 A1l discloses a transparent substrate with a thin multilayer coating. The
multilayer coating includes at least two absorbing functional layers and two transparent layers
made of a dielectric material. The functional layers preferably contain a metal from the group

made up of niobium, tantalum, and zirconium. In a preferred embodiment, the functional

layers are at least partially nitrided.

US 2007/0082219 A1 discloses a heatable glass substrate with a multilayer silver-containing
coating. The coating enables both temperature control in the motor vehicle and a heating

function of the pane. The coating and, with it, the pane are impermeable to electromagnetic

radiation.

DE 198 17 712 C1 discloses a glass pane with a coating and a radiation window. The window
1s implemented 1n a limited contiguous area of the panel, in which there 1s a ratio ot coating-
free area to the total area of at least 25% with areal distribution of coating-free and coated

dIcas.

W02004/051869 A2 discloses a metal coated pane that has a window permeable to
radiofrequency signals. The window includes various radiofrequency-signal-permeable

structures, for example, vertical or horizontal beams or zigzag structures.

US 6.730,389 B2 discloses a metal coated pane that has multiple windows permeable to

radiofrequency radiation connected to each other.



(I

WO 2012/066324 Al discloses a method for producing a coated glazing with a window
nermeable to electromagnetic radiation in the radiofrequency range. ‘The window 1s produced

by two-dimensional curved patterning using a laser.

When a coated pane i1s at least partially de-coated in the region ol the communication
window. stress develops in the glass in the transition zone between the coated pane and the
nartially de-coated pane during the bending process. The stresses probably result from the
different heat absorption of the coated and partially de-coated regions on the glass surface.
Consequences of the buildup of stress in the border region between the coated pane surface
and the communication window are. in many cases. optical distoruons on the glass surlace.
which ncgatively aftect the overall impression of the panc. Due to legal regulations., for
cxample, ECE R43, many motor vehicle manulacturers also demand compliance with stricter

Lhreshold values m the arca of the optical quality of motor vehicle window pancs.

The object of the present invention consists i providing a metal coated pane, which has in
the border region between a partially de-coated communication window and the arcal coating

of the pane. no. or at least reduced, optical distortions.

The coated panc according to the invention with a communication window comprises at least
a base pance with a metal-containing coating. 'T'he pane preferably contains Hlat glass. float
olass. quartz glass, borosilicate glass. soda hime glass. and/or mixtures thercof. Alternatively.
the panc can also include polymers such as polycarbonate or polymethyl methacrylate
(Plexigas). The coating preferably contains tin-doped indium oxide (I'1T0), aluminum-doped
sin¢ oxide (AZO). ftuorine-doped tin oxide (1710, SnO»:1), antimony-doped tin oxine (ATO.
Sn(2:Sb). alummum, zinc, indium. gallium. silver. gold. tin, tungsten. copper. cadmium.,
niobium. strontium. silicon. vzinc. sclenium. and/or mixtures or alloys thercof, particularly
prelerably silver. In addition to the actual coating. further diclectric layers are preierably also

present.  The dielectrie tayer preferably includes S102, SnOs, B120O3. ZnO. 110, TaxOs, AIN,

CA 2903279 2017-07-07
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Si3Ny4, and/or mixtures thereof. The order of the deposition of a dielectric layer and a
functional layer on the composite pane is variable; preferably, a plurality of functional layers
and dielectric layers are deposited on the composite pane. Optionally, further layers, for

example, cover layers, can be present. The metal-containing coaling is preterably

impermeable to radar waves, microwaves, and/or radio waves.

The base pane has, on the metal-containing coating, a locally delimited grid area made of
intersecting and de-coated inner gridlines. This means that the gridlines are introduced 1nto
the metal-containing coating, preferably by de-coating, in particular laser dc-coating. The
oridlines are, consequently, regions without metal-containing coating. The gnd area can have
any rectangular and/or rounded shape. The grid area 1s areally surrounded completely or
partially by a grid area edge. The grid area edge has, like the grid area, intersecting outer
oridlines. The outer gridlines preferably form an extension ol the mner gridlines outward 1n
the direction of the un-patterned metal coating. The basic pattern of the inner gridlines and
outer gridlines is similarly or identically implemented. The outer gridlines have interruptions
increasing in size from the outer edge of the grid area all the way to the end of the grid surface
cdge. In the context of the invention, the expression "interruption” means a lack of patterning
in the region of the outer gridlines or also preferably 1n the region of the points of intersection

of the outer gridlines.

The outer gridlines preferably include extensions of the inner gridlines. The outer gridlines
particularly preferably also include gridlines that are arranged parallel to the outermost,
interruption-free grid line bordering the grid area. The intersecting outer gridlines of the grid
area edge implemented according to the invention are, in this preferred embodiment, thus
formed at least by:

- extensions of the inner gridlines, for one thing, and

- gridlines, which are arranged parallel to the outermost gridline bordering the grid area, for

another. The grid area edge can moreover include additional outer gridlines.

The particular advantage resides 1n a particular optical inconspicuousness and a particular

acsthetic perception of the pane, largely nondisruptive for the observer.

In the context of the invention, the "grid area" is defined by the region that has no

Interruptions.
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The interruptions according to the invention can be arranged in the extensions of the inner
eridlines and/or in the outer gridlines arranged parallel to the outermost bordering grid line. In
a particularly preferred embodiment, the interruptions are arranged at the points of

intersection of the outcr gridlines.

The gridlines preferably have a width from 30 pm to 200 pum, particularly preterably 70 pm
to 120 pm. The width is governed by the relevant electromagnetic radiation and the optical

resolution of the laser scanner necessary for their production.

The grid lines preferably form squares and/or rectangles. In the case of bent panes, in
particular with three-dimensionally bent panes, the rectangular shapes can deviate from the
right anglc, and can transition, for example, into a quadrangle, trapezoid, or parallelogram.
Depending on the, in particular spatial, geometry of the pane, even rounded or partially

rounded sensor windows or communication windows are possible.

The gridlines are preferably from 0.2 mm to 15 mm, preferably 0.7 mm to 3 mm apart. The
preferred distance between the gridlines enables sutficient transparency for radiofrequency

electromagnetic waves.

The area of the interruptions preferably increases gradually to 70% to 100% of the area of the
inner gridlines between the points of intersection. In the context of the invention, the width of
the grid area edge 1s preferably from 1 mm to 30 mm. The gradual increase preferably occurs
over a distance of 1 mm to 30 mm from the non-interrupted gridlines (100%) to 70% to 90%

of the original arca of the gridlines between two adjacent points of intersection.

The metal-containing coating is preferably impermeable to radar waves, microwaves, and/or

radio waves.

The base pane preferably contains float glass. The inner gridlines and the outer gridlines are
preferably at an angle of 30° to 60°, particularly preferably of 40° to 50°, relative to the float
glass production direction of the base pane. The term "float glass production direction”
describes the direction of movement of the glass during the tloat glass production process.

Surprisingly, the optical defects after the bending of the partially de-coated pane are lower
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when the gridlines are at an above-mentioned angle relative to the direction of movement of

the glass in the tin bath (float glass process) and subsequently 1n the belt conveyor.

The invention further comprises a windshield with the characteristics of the coated pane of the

invention with a communication window.

The invention further comprises a method for producing a coated panc with a communication
window. In a first process step, a base pane is provided with a metal-containing coating.
Optionally, additional dielectric and additional metal layers can also be applied. In the next
step, the metal-containing coating is locally de-coated in the form ol gridlines with a laser,
and a first grid area as well as a grid area edge is obtained. The outer gridlines have
interruptions increasing in size from the inner grid area all the way to the end of the grid
surface edge. The interruptions can be located both in the region of the points of intersection
and on the gridlincs between the points of intersection. In the context of the invention, the
term "interruption" means a lack of patterning in the region of the outer gridlines. In a final
step, the coated and (partially) patterned base pane 1s bent in the range ot the softening
temperature of the respective glass. The outer interrupted gridlines according to the invention
surprisingly reduce the optically visible distortions between the coated and partially de-coated
regions in the vicinity of the communication window. In particular, the different heat
absorption of coated regions of the base pane and the de-coated gridlines quickly results, in
the case of communication windows according to the prior art, in optical disruptions, for

example, inhomogeneous retlections of light.

The laser is preferably guided along the metal-containing coating on the base pane at a speed
from 0.100 m/s to 10 m/s. The laser preferably has an output from 1 W to 10 kW and/or
preferably includes a carbon dioxide, YAG, Nd-YAG, ytterbium-YAG laser, holmium YAG

laser, erbium YAG laser, - neodymium glass laser, - excimer laser, - fiber laser, - disk laser, -

slab laser, or diode laser.

The laser is preferably guided by a plotter. The plotter can further increase the size of the gnd

arcas.

The invention further compriscs the use of the coated panc according to the invention with a

communication window as architectural, motor vehicle, ship, airplane, helicopter, or train
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glazing. The coated pane according to the invention with a communication window 1s

preferably used as a motor vehicle windshield.

[n the following, the invention is explained in detail with reference to drawings. The drawings
are purely schematic representations and are not true to scalc. They in no way restrict the
invention. The positions of the black lines mark the de-coated regions. On an actual coated

pane, these de-coated regions appear slightly brighter than the coated surroundings.

They depict:

Fig. 1 a schematic view of a communication window according to the prior art,

Fig. 2 a schematic view of a communication window according to the invention,

Fig. 3 an enlarged view of the inner gridlines and outer gridlines.

Fig. 4 a view of a coated pane according to the invention with a communication window, and
Iig. 5 a tlowchart for producing a pane according to the invention with a communication

window.

Fig. 1 depicts a schematic view of a communication window (5) according to the prior art. A
de-coated grid area (3a) is applied on the metal-containing coating (2) in the region ot the
inner gridlines (4a). In the border region (6) between the grid area (3a) and the surrounding
metal-containing coating (2), optical distortions can easily occur on the actual pane, for
example, light reflections or blurring. The border region (6) 1s optically highlighted for the
purposes of illustration; however, as a rulc 1s not characterized 1n the actual pane by a bold
line (de-coating). In particular, these optical ettects develop 1n the case of base panes (1) that
arc bent after the coating process and subsequent partial de-coating. The different temperature
absorption capacity of the coated and partially de-coated regions during the bending process

creates a different stress profile in the base pane (1) (not shown).

Fig. 2 depicts a schematic view of a communication window (5°) according to the invention.
A de-coated grid area (3a) 1s applied on the metal-containing coating (2) in the region of the
inner gridlines (4a). The grid area (3a) i1s surrounded by a grid area edge (3b), wherein the
orid area edge (3b) is formed by outer gridlines (4b). The outer gridlines (4b) have
interruptions (4¢) increasing in size from the inside to the outside. These interruptions (4c¢)

can be arranged either as depicted 1n Fig. 2 1n the region of the points of intersection between
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the outer gridlines (4b) or on the outer gridlines (4b) themselves between the points of
intersection. Surprisingly, the bordering of the grid area (3a) with the grid area edge (3b)

according to the invention significantly reduces the occurrence of optical disruptions in the

region of the communication window (35°).

In the context of the invention, the grid area 3a 1s thc rcgion that has no interruptions 4c¢ of the
gridlines. The outermost grid line (border region 6) bordering the grid area 3a 1s depicted
wider than the other gridlines in the figure merely by way of illustration. The gnd area edge
3b contains outer gridlines 4b, which form extensions of the inner gridlines 4a. The grid area
edge 3b also contains outer gridlines 4b, which are arranged parallel to the outermost gridline
6 depicted wider bordering the grid area 3a. The grid area edge 3b also contains additional

outer gridlines 4b in the region of the rounded corners of the grid area 3a.

Fig. 3 depicts an enlarged view of the inner gridlines (4a) and outer gridhines (4b). The inner
gridlines (4a) and the outer gridlines (4b) preferably run into cach other without transition.
The interruptions (4¢), for example, at the intersections of the gridlines (4b), indicate the
beginning of the outer gridlines (4b). The area of the interruptions (4c¢) increases from the
inner gridlines (4a) in the direction of the outer gridlines (4b). This increase in the
interruptions (4c) produces a gradual transition between the partially de-coated
communication window (5°) according to the imvention and the metal-containing coating (2)

on the base pane (1).

Fig. 4 depicts a view of a coated pane according to the invention with a communication
window (5°) according to the invention. A metal-containing coating (2) 1s applicd on a base
pane (1). A communication window (5°) according to thc invention comprising a grid area
(3a) and a grid areca edge (3b) is situated on a region of the metal-containing coating (2).

Additional communication windows (5°) can be applied on the metal-containing coating (2).

Fig. 5 depicts a flowchart for producing a pane according to the invention with a
communication window (5”). In a first process step, a base pane (1) 1s provided with a metal-
containing coating (2). In the following steps, the metal-containing coating (2) is de-coated
locally in the form of gridlines with a laser, and a first grid area (3a) and a grid area edge (3b)
are obtained. The outcr gridlines (4b) have interruptions (4¢) increasing 1n size from the inner

orid area (3a) all the way to the end of the grid surface edge (3b). Surprisingly, the gridlines
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(4a, 4b) according to the invention reduce the optically visible distortions between the coated
and partially de-coated regions in the vicinity of the communication window (5). In particular,
the different hcat absorption of coated regions of the base pane (1) and the de-coated gridlines

(4a) quickly results in optical disruptions, for example, inhomogeneous light reflections.

[.ist of reference characters

(1) base pane

(2) metal-containing coating

(3a) gnid area

(3b) grid area edge

(4a) inner gridlines

(4b)  outer gridhines

(4¢c) Interruptions

(3) communication window according to the prior art
(5’) communication window according to the invention

(6) border region of the grid area
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Claims

| Coated pane with a communication window comprising:

a basc panc.

a metal-contaming coating on the base panc.

a orid arca made of intersecting, de-coated inner gridhines in the metal-containing coating,
wherein the inner gridlines have no interruptions, wherein the grid arca 1s surrounded by a grid area
cdge, wherein

the grid arca cdge has intersecting outer gridhines, wherem the outer gridhines have
interruptions increasing in size {rom an outermost grid hne bordering the grid arca all the way to an
cnd of the grid area edge.

2 Coated pane according 1o claim 1. wheremn the outer gridhines are extensions ot the mner

E T I

oridlinges.

3. Coated panc according 1o claim 2, whercin the outer gridlines further include gridhines that are

arrangcd parallel to the outermost grid line bordering the grid arca.

1. Coated pane according o any one of ¢laims 1 through 3. wherem the eridiines have a width

lrom 30 um to 200 wm.

5. Coated pane according to claim 4, wherein the gridlines have a width from 70 pym to 120 pm.
0. Coated pane according to any one of claims 1 through 5, wherein the gridlines form at least

one ot squares, rhombuses, parallelograms, and rectangles.

7. Coated pane according to any onc of claims 1 through 6. whercin the gridlines are from 0.1

mm 1o 1> mm apart.

8. Coated pane accordimg to claim 7, wherein the gridhines are from 0.7 mm to 3 mm apart.
9. Coated pane according 10 any one of claims | through &, wherein the grid arca cdge (3b) has a

width from | mm to 30 mm.

CA 2903279 2017-07-07
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1{). Coated panc according to any one of claims 1 through 9. whercin the base pane comprises

float glass.

I 1. Coated pane according to claim 10. wherein the inner gridlines and the outer gridlines (4b)

have an anele of 30° 10 60° relative to the float glass production direction ot the base panc.

12, Windshield comprising a coated pane according to any one of claims 1 through 11.
15 Method for producing a coated panc with a communication window. comprising the following

SLCCESSIVE steps:

providing a base pane with a metal-containing coating,

de-coating the metal-containing coating locally with a laser in gridlines. thereby obtaining a
orid arca and a erid arca edge, wherein the grid area is surrounded by the grid arca edge, wheren the
orid arca is made of intersecting, de-coated inner gridlines having no interruptions and the grid arca
cdpe has outer gridlines having interruptions increasing in size from an outermost grid line bordering
the erid arca all the way 1o an end of the grid arca cedge.

bending the base pane.

14 Method according to claim 13, wherein the laser 1s guided at a speed from 0.100 m/sec to

10 m/sec along the metal-contaimimg coating,

|5, Method according to claim 13 or 14, wherein the laser comprises a carbon dioxide, Y AG. Nd-

Y AG, or diode laser.

16. Method according to claim 15, wherein the laser has an output from 0.001 kW to 10 kW.
1 7. Mecthod according to any one of ¢claims 13 through 16. wherein the laser 1s guided by a plotter.
| 8. Use of the coated pane according to any one of claims 1 through 11 as architectural, motor

vehicle, shiup. airplane, helicopter, or train glazing.

19, Use of the coated pane according to any onc ol claims 1 through 1 as a motor vehicle

windshield.

CA 2903279 2017-07-07
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A base pane (1) is provided with a metal-containing coating (2).

,‘

The metal-containing coating (2) is de-coated locally with a laser 1n gridlines (4a)
and a grid area (3a) and a grid area edge (3b) are obtained.

v

The outer gridlines (4b) have interruptions (3¢) increasing in size from the grid
area (3a) to the end of the gnd area edge (3b).

The base pane (1) is subsequently bent.

FIG. S
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