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Claim Listing

Claim

Limitation No.

Limitation

1[p]

A composite pane:

1[a]

comprising an outer pane having an outer-side
surface and an interior-side surface, an inner
pane having an outer-side surface and an interior-
side surface, and a thermoplastic intermediate
layer, which joins the interior-side surface of the
outer pane to the outer-side surface of the inner
pane,

1[b]

wherein the composite pane has, between the
outer pane and the inner pane, at least one sun
protection coating, which substantially reflects or
absorbs rays outside the visible spectrum of solar
radiation, and

1[c]

wherein the composite pane has, on the interior-
side surface of the inner pane, a thermal-
radiation-reflecting coating (low-E coating),

1[d]

wherein the thermal-radiation-reflecting coating
contains a transparent conductive oxide,

1[e]

the composite pane has light transmittance
TLcomposite glass pane of 1% to 12%, and

1[f]

the composite pane has a transmittance index A
of 0.02 to 0.08, wherein the transmittance index
A is determined according to the following
formula (I)

A:TLcomposite glass pane/ (TLlow-E-coated pane*TE) (I),

where TL is the light transmittance and TE is the
energy transmittance measured according to ISO
9050.

The composite pane according to claim 1,
wherein light reflectance at the interior-side
surface of the inner pane at an angle of 8° is less
than 6%.

- Vil -
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Claim

Limitation No.

Limitation

The composite pane according to claim 1,
wherein the sun protection coating comprises a
layer system with at least one metal layer
embedded between dielectric oxide or nitride
layers.

The composite pane according to claim 1,
wherein the sun protection coating is applied
directly to the interior-side surface of the outer
pane.

The composite pane according to claim 1,
wherein the sun protection coating is arranged on
a carrier film embedded in the intermediate layer.

The composite pane according to claim 1,
wherein the intermediate layer is formed from at
least one polymer film.

The composite pane according to claim 6,
wherein the at least one polymer film has light
transmittance of 2% to 80%.

The composite pane according to claim 1,
wherein the thermal-radiation-reflecting coating
contains indium tin oxide, antimony-doped or
fluorine-doped tin oxide and/or aluminum-doped
zinc oxide (ZnO:Al) and/or gallium-doped zinc
oxide (ZnO:Ga).

The composite pane according to claim 1,
wherein the inner pane together with the thermal-
radiation-reflecting coating applied thereto has
light transmittance TLiow-E-coated pane Of 25% to
95%.

10

10

The composite pane according to claim 1, which
10%.

11

11

The composite pane according to claim 1,
wherein the inner pane with the thermal-
radiation-reflecting coating applied thereto has
light reflectance at an angle of 8° of less than 6%.

-1X -
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Claim

Limitation No.

Limitation

12

12

The composite pane according to claim 1,
wherein the transmittance index A with light
transmittance of the intermediate layer of 5 to
20%, with light transmittance of the intermediate
layer of 20 to 25%, with light transmittance of
the intermediate layer of 25 to 30%, and with
light transmittance of the intermediate layer of
more than 30% is in a range from 0.07 to 0.08.

13

13

The composite pane according to claim 1,
wherein the outer pane and/or the inner pane
have a thickness of 0.5 mm to 4 mm.

14

14

The composite pane according to claim 1,
wherein a functional element with electrically
controllable optical properties is embedded in the
intermediate layer.

15

15

A method comprising utilizing composite pane
according to claim 1 as a roof panel of a vehicle.

16

16

The composite pane according to claim 1,
wherein the at least one sun protection coating
substantially reflects or absorbs infrared rays.

17

17

The composite pane according to claim 3,
wherein the at least one metal layer embedded
between dielectric oxide or nitride layers is at
least one metallic silver layer.

18

18

The composite pane according to claim 6,
wherein the at least one polymer film contains
polyvinyl butyral, ethylene vinyl acetate,
polyurethane, and/or mixtures thereof and/or
copolymers thereof.

19

19

The composite pane according to claim 7,
wherein the at least one polymer film has light
transmittance of 8% to 36%.

20

20

The composite pane according to claim 14,
wherein the functional element with electrically
controllable optical properties is a PDLC element
or an SPD element.
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I. INTRODUCTION

The ’037 Patent is directed to a composite pane for use as a vehicle roof panel,
with two stated objectives: low interior-side light reflectance (less than 6%) and low
total transmitted thermal radiation (TTS). 037 Patent at 2:11-16. The physical
structure used to achieve these objectives—an outer pane, an inner pane, a
thermoplastic intermediate layer, a sun protection coating, and a low-E coating—
was already well-known in the art, as the 037 Patent itself admits. /d. at 1:17-18,
2:6-8, 4:27-36, 4:56-57. Rather than claiming any new material or structural
arrangement, the 037 Patent fabricates a parameter called “transmittance index A”
and claims the range of 0.02 to 0.08 is inventive. Id. at 2:30—41; 2:55-62. But the
’037 Patent does not establish a clear nexus between the claimed index A range and
any particular performance outcome, including TTS performance. Id. at Table 1.

In any event, the prior art renders the claims unpatentable, teaching the exact
physical structure claimed in the 037 Patent, and achieving a transmittance index A
within the claimed range. For example, Coster discloses laminated vehicle roof
glazings with silver-based sun protection coatings. Combining Coster’s glazings
with Manz’s corrosion-resistant, low-emissivity coating—a combination Manz
expressly contemplates—yields transmittance index A values within the claimed

range. Separately, configuring Manz’s composite pane to achieve the optical
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properties reported in Fardel for a similar vehicle roof glazing yields a transmittance
index A squarely within the claimed range.

II. MANDATORY NOTICES
A. Real Party in Interest (37 C.F.R. § 42.8(b)(1))

The real parties-in-interest are Petitioner and Fuyao Glass America Inc.

B.  Related Matters (37 C.F.R. § 42.8(b)(2))

Petitioner is not aware of any matters that could affect, or be affected by, a
decision in this proceeding.

C. Lead and Back-Up Counsel (37 C.F.R. § 42.8(b)(3))

Lead Counsel Back-Up Counsel

Michael Solomita (Reg. No. 53,940) Jiang Wu (Reg. No. 79,165)
Jaime Stark (Reg. No. 79,434)
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D. Service Information (37 C.F.R. § 42.8(b)(4))

Lead Counsel Back-Up Counsel
Michael Solomita Jiang Wu
Norton Rose Fulbright US LLP Norton Rose Fulbright US LLP
1301 Avenue of the Americas 1045 W. Fulton Market
New York, NY 10019-6022 Chicago, Illinois 60607
212.318.3000 (telephone) 312.964.7764 (telephone)
212.318.3400 (facsimile) 312.964.7799 (facsimile)

michael.solomita@nortonrosefulbright.com | jiang. wu@nortonrosefulbright.com

Jaime Stark

Norton Rose Fulbright US LLP

1550 Lamar Street, Suite 2000
Houston, TX 77010

713.651.5151 (telephone)
713.651.5246 (facsimile)
jaime.stark@nortonrosefulbright.com

Petitioner consents to electronic service at the above e-mail addresses.

III. GROUNDS FOR STANDING

Petitioner certifies that the ’037 Patent is available for IPR, and Petitioner is
not barred or estopped from requesting an IPR on the grounds identified herein. The
’037 Patent has not been subject to a previous final written decision in an estoppel-
based AIA proceeding.

IV. STATEMENT OF PRECISE RELIEF REQUESTED
A.  Claims for Which Review Is Requested (37 C.F.R. § 42.104(b)(1))

Petitioner requests review and cancellation of Claims 1-20 (the “Challenged

Claims”) of the 037 Patent.
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B.  Statutory Grounds of Challenge (37 C.F.R. § 42.104(b)(2))!

Ground Basis Reference(s) Challenged Claims
1A § 103 Coster in view of Manz 1-11,13,15-19
1B § 103 Coster in view of Manz in 14,20

further view of Boote
2A § 103 Manz in view of Fardel 1-13, 15-19
2B § 103 Manz in view of Fardel in 14, 20
further view of Boote

Coster (Ex. 1004) was published on November 4, 2004 and is prior art under
§ 102(a)(1).

Manz (Ex. 1005) was published on January 7, 2016 and is prior art under
§ 102(a)(1).

Boote (Ex. 1006) issued on March 26, 2013 and is prior art under § 102(a)(1).

Fardel (Ex. 1008) was published on August 19, 2009 and is prior art under
§ 102(a)(1).
V. LEVEL OF ORDINARY SKILL IN THE ART

A POSITA as of December 5, 2017°—the 037 Patent’s earliest claimed
priority date—would have had at least a bachelor’s degree in chemistry, chemical
engineering, materials science, or similar technical fields as well as two or more
years of experience working with solar control windows, glass composite panes, or

glass compositions. Carlson at 9924-25. The prior art and the 037 Patent also

I All Grounds are supported by a POSITA’s general knowledge. Koninklijke Philips
N.V.v. Google LLC, 948 F.3d 1330, 1337-38 (Fed. Cir. 2020).

2 All statements in this Petition about the knowledge and skills of, and what would
have been obvious to, a POSITA are offered from this perspective as of this date.

_4 -
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evidence this level of ordinary skill. 1d.; see Chore-Time Equip., Inc. v. Cumberland
Corp., 713 F.2d 774, 779 (Fed. Cir. 1983); Okajima v. Bourdeau, 261 F.3d 1350,
1355 (Fed. Cir. 2001).

VI. THE 037 PATENT

The *037 Patent is directed to a laminated glass pane for use as a vehicle roof

panel, as illustrated in annotated Figure 1 below:

OUTER SIDE (h

outer pane

1 (11

4

R R ERIIRARRRARNY RRRNRNNN RRRRR %

2

inner pane

(1)
thermal-radiation-reflecting coating
(1V) (i.e., low-E coating)

_ INTERIOR SIDE
Fig. 1

Id. at FIG. 1 (annotated); see also id. at 1:14-16, 8:29—44. “The composite pane
comprises an outer pane 1 and an inner pane 2 that are joined to one another via a
thermoplastic intermediate layer 3 ... with the outer pane 1 intended to face the
external environment and the inner pane 2 intended to face the vehicle interior.” /d.
at 8:30-37. The composite pane also has a “sun protection coating 4 ... arranged on
the interior-side surface II of the outer pane 1 and a “thermal-radiation-reflecting

-5-



IPR2026-00462
Patent 11,001,037 B2

coating [i.e., low-E coating] 5 ... arranged on the interior-side surface IV of the inner
pane 2.” Id. at 8:49-50, 62—63; Carlson at 426.

The *037 Patent acknowledges that this composite pane structure with a low-
E coating on the interior-side surface of the inner pane was already known in the
prior art. Id. at 1:17-18 (/A composite pane that has the features of the generic part
of claim 1 is known, for example, from DE 19927683 C1.”). The specification also
identifies WO2013/127563A1, which “discloses another composite pane having a
sun protection layer between the glass panes and a low-E coating on the interior-side
surface.” Id. at 2:6-8; Carlson at 927.

The individual components of the claimed composite pane were likewise
known. For example, the specification states that sun protection coatings “are widely
used in glazings for buildings, but are also already used in motor vehicles,” and that
“[sJuitable sun protection coatings are known, for example, from
WO02013/104439A1 as well as from DE 19927683C1.” Id. at 4:27-36. Regarding
low-E coatings, the patent states that “[s]uch coatings are known, for example, from
WO2013/131667A1.” Id. at 4:56-57; Carlson at 928.

The *037 Patent identifies two objectives. The first is “to achieve a constant
light reflectance of less than 6%, preferably less than 4%, perceived on the interior
side of the inner pane, over the required range of preferred light transmittance

through the composite pane of 2 to 10%.” Id. at 2:11-15. The second is “to achieve

_6-
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the lowest TTS value possible.” Id. at 2:15-16. TTS refers to total transmitted
thermal radiation, which the specification describes as “a measure of the total
thermal radiation from the sun transmitted through the pane,” measured according
to ISO 9050. Id. at 1:36-39. TTS accounts for both directly transmitted solar energy
and secondary heat transfer from energy absorbed by the pane and re-radiated
inward. Carlson at 929. The specification explains that these objectives arise because
silver-based sun protection coatings “have the intrinsic disadvantage that reflectance
in the visible range of light is relatively high at at [sic] least 10%,” and this interior-
side reflectance “is perceived as a disadvantage by vehicle occupants, in particular
those in the rear seats, because visibility through the sunroof or sliding roof is
degraded and optical discomfort occurs.” Id. at 1:55-2:3.

To allegedly achieve these objectives, the 037 Patent fabricates a parameter
it calls “transmittance index A,” calculated as:

TLcomposite glass pane

A=
(TLlow—E—coated pane X TE)

where “TLcomposite glass pane refers to the light transmittance through the entire
composite pane,” “TLiow-E-coated pane r€fErs to the light transmittance through the inner
pane together with the thermal-radiation-reflecting coating,” and “TE is the energy
transmittance,” each measured according to ISO 9050. Id. at 2:31-41. The

transmittance index A is not an established parameter known in the art for evaluating
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composite panes. Carlson at §30. The specification states that the “TL values can be
suitably adjusted through the selection of the tinting of the components of the
composite pane, i.e., the inner pane, the outer pane, and the intermediate layer” and
that the “TE value is likewise determined through the selection of the tinting of the
components of the composite pane and also through the properties of the sun
protection coating and the thermal-radiation-reflecting coating.” 037 Patent at 2:45—
48. “The corresponding values can be suitably selected by the person skilled in the
art to achieve a transmittance index A according to the invention.” Id. at 2:48-51.
The claims of the ’037 Patent state that “the composite pane has a
transmittance index A of 0.02 to 0.08,” and that “[s]urprisingly, it has been found
that such a composite pane has a low light transmittance of 1 to 12%, preferably of
2 to 10%, and, at the same time, a low total transmitted thermal radiation (TTS) of,
in particular, less than 50%, preferably less than 35%, particularly preferably less
than 25% . . . with the light reflectance of the composite glass pane being less than
6%, in particular less than 4%.” Id. at 2:30-31, 2:55-62. To support this finding, the
’037 Patent presents ten examples, each with transmittance index A within the range
0.02 to 0.08. Id. at Table 1. The 037 Patent also presents one comparative example
outside that range, which, notably, had the same if not better light transmittance and
reflectivity values as the ten examples within the index range. /d. at Table 2; Carlson

at §31. The specification does not identify any performance deficiency with the

_8-
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comparative example other than its failure to satisfy the claimed index A range,
stating only that “the transmittance index A here is clearly outside the targeted
range.” ’037 Patent at 10:21-24; Carlson at 931. The equation to calculate the
transmittance index A is fabricated in an arbitrary fashion that is not relevant to the
key objectives for “the lowest possible TTS value in combination with light
transmittance of 2 to 10% in order to ensure the best possible compromise between
vision outside through the roof and good thermal properties.” 037 Patent at 1:45—
48; Carlson at 432-33.

VII. CLAIM CONSTRUCTION

None of the claim terms of the Challenged Claims require an explicit
construction to resolve the current grounds, but Petitioner reserves the right to set
forth claim construction(s) should Patent Owner offer any or the need arises.

VIII. REASONS FOR THE RELIEF REQUESTED UNDER 37 C.F.R.
§§ 42.22(A)(2) AND 42.104(B)(4)

A. Ground 1A — Coster in view of Manz renders obvious claims 1-11,
13, and 15-19

1. Coster

Coster 1s directed to “glazing used for motor vehicles, and in particular to
glazing for forming part of roofs or other parts of the motor vehicle which only
require a limited light transmission such as side or back glazing units.” Coster at
[0001]. Coster explains that design engineers “now undertake to equip vehicles with

glazing units which cover a significant part, if not the whole of the roof.” Coster at

_0.
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[0004]. This requirement creates a need for “very efficient solutions in energy
control” to protect against “heating of the passenger compartment” while providing
satisfactory optical characteristics, including “restricting the luminosity in order to
maintain the ‘private’ character of the passenger compartment.” Coster at [0005].
Coster discloses laminated glazing units “composed of at least two glass
sheets assembled by means of an interlayer sheet made of a thermoplastic material,”

such as in Figure 3:

1 glass sheet
e

thin layer

/4 (i.e., sunshield layer)

3 interlayer sheet

Fig. 3

Coster at [0091], FIG. 3 (annotated). FIG. 3 illustrates “two glass sheets 1 and 2”
joined by ‘“‘a thermoplastic interlayer sheet 3” with “a thin layer 4 which is placed on
the face of one of the glass sheets on the side of the interlayer.” /d. The interlayer
materials for layer 3 include “polyvinyl butyral (PVB), polyvinyl acetate (PVA),
polyvinyl chloride (PVC), and polyurethane resins (PU).” Coster at [0029]. The

interlayer materials “may be chosen, if need be, to contribute to the provision of
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optical properties of the glazing,” and “[t]he thermoplastic sheets can also play a part
in providing the required conditions with respect to light transmission or even with
respect to colour.” Id.; see also Coster at [0030].

Coster’s glazing “may also include functional layers,” which “are normally
sunshield layers whose main role is to further reduce the energy transmission inside
the passenger compartment,” including “metallic layers such as single or multiple
layers of silver.” Id. at [0062]. These functional layers “are placed preferably on the
faces of the glazing which are not exposed to the ambient air after assembly,” i.e.,
“the faces in contact with the thermoplastic interlayer sheet.” Id. at [0063]. Coster
further explains that “each of the sheets is able to receive one or more identical or
different layers.” Id. at [0067].

Coster tests three types of functional sunshield layers: C; and C,, which are
“layers of tin oxide doped with antimony,” and Cs;, which comprises “layers of
silver” of the type described in Finley (EP-B 336257). Id. at [0089]. Coster’s C; and
C, layers are low-emissivity layers made of a transparent conductive oxide that
reflects infrared light, but they are placed “on the face of the glass turned towards
the PVB interlayer” rather than on the interior-side surface of the inner pane of the
’037 Patent’s claims. Coster at [0089], [0090]; Carlson at §37. C; is “a silver-based

layer assembly (two layers of silver separated by a layer based on tin oxide)”
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providing “a transmission even further reduced than previously in the infrared
range” with increased “selectivity of this layer (LT/ET).” Id. at [0090].

Coster provides an extensive table of examples using nine glass types in
various combinations of glass composition, glass thickness, and functional layer
configuration. /d. at [0073]-[0088], [0091]. The glass sheets have thicknesses of “at
least 1.8 mm and at most equal to 4 mm.” Id. at [0057]. The examples demonstrate
light transmittance (LT) values of the composite pane from approximately 4% to
27% and energy transmittance (ET) values from approximately 2% to 20%. Coster
at [0091]; Carlson at §38. With respect to the claims of the 037 Patent, while Coster
discloses a thermal-radiation-reflecting coating, i.e., low-E coating, as noted above
it is not on the interior-facing surface of the inner pane (see element 5 in FIG. 1 of
the 037 Patent), but this is taught in Manz. Carlson at 38.

2. Manz

Manz is a patent publication for application that was filed by Saint-Gobain
Glass France and lists Florian Manz and Jan Hagen as inventors. Jan Hagen is the
first named inventor of the *037 Patent. Compare Manz at cover, with 037 Patent at
cover. However, Manz does not belong in the same patent family as the 037
Patent—it claims priority to a patent application that was filed on February 20, 2013,
nearly 5 years before the earliest priority date listed for the *037 Patent, December

5,2017. Manz at cover; Carlson at 439.
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Manz is directed to “a pane with thermal radiation reflecting coating, a method
for its production, and its use.” Id. at [0001]. Manz explains that “[t]he interior of a
motor vehicle can heat up greatly in the summer with high ambient temperatures and
intense direct sunlight” and that in winter “a cold pane acts as a heat sink, which is
perceived as unpleasant by the occupants,” requiring “[h]igh heating performance of
the air-conditioning system.” Id. at [0002]; see also id. at [0003]. Manz also notes
that “[w]hen the interior-side surface of the pane is provided with a thermal radiation
reflecting coating, the reflection cannot be reduced in a simple manner by means of
conventional antireflection coatings.” Id. at [0005]. Manz’s objective is to provide
“an improved pane with thermal radiation reflecting coating” with “reduced interior-
side reflection with low light transmittance.” Id. at [0006]; see also id. at [0026]—
[0028], [0030], [0035]; Carlson at 940.

Manz discloses the same composite pane as the 037 Patent, comprising an
outer pane (“cover pane 8”) and an inner pane (“substrate 1”) bonded by a
“thermoplastic intermediate layer 9,” with a “sun protection coating” between the
cover pane 8 and substrate 1 and a corrosion-resistant, TCO-based “thermal radiation

reflecting coating 2” on the interior-side surface of substrate 1:
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sun protection coating ! l -
(between panes) S un I I9 ht

COver pane

— thermoplastic

..'"':':......":....'_..":'.'_._._:_:..;._._._._... P DOITR R S R -.-.-.-.-.-.-.:.:.:.:.:.;._:_:_'_.....:.:.:.:'.:.:.‘ ]ntermediate
layer

{ substrate
[

Fig. 3

Id. at [0062], [0080], [0090], FIG. 3 (annotated); Carlson at §41.

Like the ’037 Patent, the thermoplastic intermediate layer 9 “preferably
contains thermoplastic plastics, for example, polyvinyl butyral (PVB), ethylene
vinyl acetate (EVA), polyurethane (PU), polyethylene terephthalate (PET), or
multiple layers thereof.” Manz at [0034]; see also id. at [0090]. Also like the 037
Patent, Manz’s sun protection coating “preferably comprises at least one metallic
layer based on silver or a silver-containing alloy” and is “applied on the surface of
the substrate facing the cover pane, on the surface of the cover pane facing the
substrate, or on a carrier film in the thermoplastic intermediate layer.” Id. at [0062];
Carlson at 942.

Manz’s thermal radiation reflecting coating comprises an adhesive layer, a
functional layer containing “at least one transparent, electrically conductive oxide
(TCO),” an optically high-refractive-index layer, and an optically low-refractive-

index layer. Id. at [0008], claim 1. The functional layer “is largely transparent in the
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visible spectral range” and contains “particularly preferably indium tin oxide (ITO).”
1d. at [0036]; see also id. at [0087], claim 6. The optically high-refractive-index layer
improves “the stability as well as the corrosion and oxidation resistance of the
functional layer,” and the optically low-refractive-index layer also improves “the
corrosion resistance of the functional layer.” /d. at [0041], [0054]; Carlson at 943.
The coating “reflects a significant part of sunlight, in particular in the infrared
range,” “reduces the emission of long-wave thermal radiation of a heated pane into
the vehicle interior,” and does not substantially affect the transmittance in the visible
spectral range through the composite pane. /d. at [0003], [0091]; Carlson at 944. The
coating “improves not only the thermal comfort in the interior of the motor vehicle,
but also acts as an antireflection coating.” Manz at [0091]. Because Manz’s coating
is corrosion and oxidation resistant, it is suitable to be applied on the interior-side
facing surface of the inner pane in, for example, a motor vehicle or building. Manz

at [0013], [0075], [0090]; Carlson at 944.

3. Motivation to Combine Coster with Manz

A POSITA would have been motivated to apply Manz’s thermal-radiation-
reflecting coating on the interior-side surface of the inner pane of Coster’s laminated
glazing, hereinafter referred to as the “Coster-Manz Pane.” Carlson at 945. Coster
and Manz are in the same field—both are directed to laminated glazing for motor

vehicles designed to control solar energy and thermal radiation, including roof
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glazing. Coster at [0001]; Manz at [0001], [0090]. A POSITA working on Coster’s
roof glazing would have looked to Manz’s coating as a solution addressing the same
thermal comfort problem. Carlson at 45.

The two references address complementary aspects of thermal performance.
Coster’s Cs sun protection coating substantially reduces solar energy transmission
but does not address thermal radiation emitted by the heated pane itself into the
vehicle interior. Coster at [0062], [0089], [0090]; Carlson at 446. Manz’s low-E
coating addresses this gap by reflecting thermal radiation and reducing the
emissivity of the interior-facing surface. Manz at [0026], [0036], [0070]. A POSITA
would have recognized that adding Manz’s low-E coating to Coster’s glazing would
further improve thermal comfort by addressing thermal radiation that Coster’s sun
protection coating alone does not control. Carlson at 946.

Manz also provides express motivation for the combination. Manz discloses
an embodiment combining its thermal-radiation-reflecting coating on the interior-
side surface with a silver-based sun protection coating between the panes—precisely
the configuration that results from applying Manz’s teaching to Coster’s C; glazing.
Manz at [0062]; Coster at [0089], [0090]; Carlson at §47. Manz states that “[t]hrough
the combination of the sun protection coating with the coating according to the
invention for reflection of thermal radiation, the thermal comfort in the interior is

advantageously further improved.” Manz at [0062]; Carlson at 447.
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Coster’s own disclosures further support the combination. Coster already
discloses TCO-based functional layers (C; and C,) alongside the silver-based C;
layer and contemplates that each glass sheet may receive multiple identical or
different layers. Coster at [0067], [0089]. A POSITA would have understood that
Coster’s glazing is designed to accept multiple functional layers on different
surfaces, making the addition of Manz’s low-E coating on surface 4 a
straightforward modification that has the added benefit of not becoming damaged
during the bending process. Manz at [0071]; Carlson at 948.

A POSITA would have had a reasonable expectation of success combining
Manz’s low-E coating to the interior-side surface of the inner pane of Coster’s
composite pane. Manz’s TCO-based coating is corrosion and oxidation resistant and
specifically designed to be applied on the interior-facing surface of a pane, unlike
prior silver-based low-E coatings. Manz at [0041], [0054]; Carlson at 949.
Furthermore, the coating does not substantially reduce visible-light transmittance,
so it would not substantially interfere with Coster’s light and energy transmittance
targets. Manz at [0091]; Carlson at 449.

4. Claim 1

(a)  Limitation 1[p]: A composite pane, comprising

(13

The preamble of claim 1 merely recites that the claimed structure is “a

composite pane” and is not entitled to patentable weight. To the extent the preamble

-17 -



IPR2026-00462
Patent 11,001,037 B2

is found limiting, the Coster-Manz Pane renders obvious a composite pane. Coster
discloses a “glazing used for motor vehicles, and in particular to glazing for forming
part of roofs or other parts of the motor vehicle.” Coster at [0001]. Coster’s glazing
is a laminated structure comprising “two glass sheets 1 and 2 that “are attached to
one another by means of a thermoplastic interlayer sheet 3.” Coster at [0091], FIG.
3; see also Coster at [0009], [0028], claim 27. A POSITA would have understood
Coster’s laminated glazing to be a composite pane. Carlson at 50.

(b) Limitation 1[a]: an outer pane having an outer-side
surface and an interior-side surface, an inner pane
having an outer-side surface and an interior-side
surface, and a thermoplastic intermediate layer, which

joins the interior-side surface of the outer pane to the
outer-side surface of the inner pane

The Coster-Manz Pane renders obvious the outer pane, inner pane, and
thermoplastic intermediate layer as recited in Limitation 1[a]. Coster’s laminated
glazing comprises “two glass sheets 1 and 2” joined by “a thermoplastic interlayer
sheet 3.” Coster at [0091], FIG. 3. Because Coster’s glazing is installed in a motor
vehicle, the glass pane exposed to the external environment is the outer pane and the
glass pane exposed to the internal environment is the inner pane. Coster at [0001],
[0005], [0062]; Carlson at §51. Both glass panes have two surfaces—an outer-side
surface that faces the external environment and an interior-side surface that faces the
internal environment—which 1s consistent with the standard four-surface

convention described in the 037 Patent. 037 Patent at 8:33-—44, FIG. 1. Coster
- 18 -



IPR2026-00462
Patent 11,001,037 B2

recognizes these surfaces, describing functional layers placed “on the face of the

glass turned towards the PVB interlayer” (Coster at [0089]), 1.e., on surfaces 2 and

3. Carlson at q51. A POSITA would have understood that Coster’s thermoplastic

interlayer sheet joins the interior-side surface of the outer pane (surface 2) to the

outer-side surface of the inner pane (surface 3), as required by the claim. Carlson at
I51.

(¢c) Limitation 1[b]: wherein the composite pane has,

between the outer pane and the inner pane, at least one

sun protection coating, which substantially reflects or

absorbs rays outside the visible spectrum of solar
radiation

The Coster-Manz Pane renders obvious the sun protection coating as recited
in Limitation 1[b]. Coster discloses that its glazing “may also include functional
layers,” and “[t]hese are normally sunshield layers whose main role is to further
reduce the energy transmission inside the passenger compartment.” Coster at [0062].
Among these sunshield layers, Coster describes “metallic layers such as single or
multiple layers of silver.” Id. Specifically, Coster discloses a silver-based sunshield
layer identified as “Cs,” which Coster describes as “layers of silver (Cs) such as those
described in the patent publication EP-B 336257.° Coster at [0089]; see also Coster,

claims 4142 (claiming “[g]lazing according to claim 27 comprising at least one

3 The reference to “patent publication EP-B 336257 correlates to E.P. Patent
Publication No. 0336257 B1 (Finley).
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silver-based sunshield layer assembly”). FIG. 4b depicts the spectral characteristics
of Cs, showing that the reflection curve rises to approximately 0.9-0.95 (90-95%
reflectance) for wavelengths above 1500 nm, while the transmission curve drops to

near zero beyond approximately 1000 nm:

11 R
08¢t
06+t
04
0,21 .
0 —— —
0 500 1000 1500 2000 2500
Fig. 4b nm

Coster at [0072], [0090], FIG. 4b; Carlson at 52. A POSITA would have understood
that C; thus substantially reflects rays outside the visible spectrum of solar radiation.
Carlson at 452.

Coster further discloses that the sun protection coating is located between the
outer pane and the inner pane. Coster explains that “[w]hen such layers are present,
they are placed preferably on the faces of the glazing which are not exposed to the
ambient air after assembly,” i.e., “[t]hese are the faces in contact with the
thermoplastic interlayer sheet.” Coster at [0063]. Coster confirms that “[t]he
functional layers outside of those inserted with the interlayer are systematically

placed on the face of the glass turned towards the PVB interlayer.” Coster at [0089].
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A POSITA would have understood that the C; sunshield layer is located between the
outer pane and the inner pane. Carlson at 453.
(d) Limitation 1[c]: wherein the composite pane has, on the

interior-side surface of the inner pane, a thermal-
radiation-reflecting coating (low-E coating)

The Coster-Manz Pane renders obvious the thermal-radiation-reflecting
coating (i.e., low-E coating) as recited in Limitation 1[c]. Manz discloses a thermal-
radiation-reflecting coating that is designed to be corrosion and oxidation resistant
and suitable for application on surface 4 of an inner pane or substrate. Carlson at
954. Manz discloses that “[t]he substrate is bonded to a cover pane via at least one
thermoplastic intermediate layer” to form a composite pane, and “the coating is
arranged on the surface of the substrate facing away from the cover pane.” Manz at

[0032]. Manz’s FIG. 3 illustrates this composite pane configuration:

sun protection coating ! l -
(between panes) S un I I9 ht

cover pane

— thermoplastic

R RS S S s R e S intermediate
layer

substrate
(2)

Fig. 3

Id. at [0062], [0080], [0090], FIG. 3 (annotated); Carlson at §54. That is, the coating
is on the interior-side surface of the inner pane. Carlson at §54.
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Manz’s coating serves the same thermal-radiation-reflecting function
described in the 037 Patent: “[t]he thermal radiation reflecting coating 2 according
to the invention surprisingly improves not only the thermal comfort of the interior
of the motor vehicle.” Manz at [0091]; see also Manz at [0003]; Carlson at §55.
Manz specifies that “[t]he interior-side emissivity of the pane according to the
invention is preferably less than or equal to 35%, particularly preferably less than or
equal to 25%, most particularly preferably less than or equal to 20%.” Manz at
[0026]. A POSITA would understand this thermal radiation reflecting coating of
Manz to be the same “thermal-radiation-reflecting coating (low-E coating)” as
claimed by the *037 Patent. Carlson at 55.

(e) Limitation 1[/d]: wherein the thermal-radiation-

reflecting coating contains a transparent conductive
oxide

The Coster-Manz Pane renders obvious a thermal-radiation-reflecting coating
containing a transparent conductive oxide as recited in Limitation 1[d]. Manz’s
thermal radiation reflecting coating includes a functional layer that contains “at least

99 ¢¢

one transparent, electrically conductive oxide (TCO),” “particularly preferably
indium tin oxide (ITO).” Manz at [0036]; see also Manz at [0008], [0063]; Carlson

at 956.
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()  Limitation 1Ife]: the composite pane has light
transmittance TLcomposite glusspane OfI% t0 12%

The Coster-Manz Pane renders obvious a composite pane with a TL composite glass
pane OF 1% to 12%, as recited in Limitation 1[e]. Fifteen examples from Coster with
sunshield layers report light transmittance values of the composite pane squarely

within the claimed range of 1% to 12%:

Example No. TLcomposite glass pane (%)4

29 8.7
43 8.7
86 11.1
101 9.0
102 9.5
103 8.0
104 5.7
117 7.5
118 8.0
119 6.6
120 4.7
121 11.7
123 10.4
124 7.4
179 9.4

4 These values are listed under the “LT” column in Coster. Coster at [0091] Table.
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Coster at [0091] Table; Carlson at 957.

Manz’s low-E coating on the interior facing surface of Coster’s inner pane in
the Coster-Manz Pane would not materially change the LT values of the composite
pane. Carlson at 58. Manz explains that the functional layer of its coating “is largely
transparent in the visible spectral range.” Manz at [0036]. Manz further discloses
one embodiment of a composite pane with a low-E coating that has a transmittance
(Tr) of 2.2% because it has an interior-side reflection (Ry) of 2.0% and a T1/Ry ratio
of 1.1. Manz at [0091]; Carlson at §58.

Coster’s own examples using a similar low-E coating confirm the negligible
effect that such coatings have on light transmission. Carlson at )59—-60. Example
104, which has no low-E coating, has the same light transmission as Example 27,
which has the same configuration with the addition of a C; low-E coating on the
exterior facing surface of the inner pane. Coster at [0091], Table. In other words, the
addition of a low-E coating had no effect on the composite pane’s light
transmittance. Carlson at 960. Although Coster’s C, coating in Example 27 is on the
exterior facing surface of the inner pane, a POSITA would have understood that the
effect the Coster-Manz Pane’s low-E coating on the composite pane’s light
transmittance would be the same regardless of whether it is on the exterior facing or

interior facing of the inner pane because light transmittance through the composite
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pane primarily depends on the total absorption and reflection of each layer in the
stack, not on the order in which those layers are encountered. Carlson at §60.

(g) Limitation 1[f]: the composite pane has a transmittance
index A of 0.02 to 0.08, wherein the transmittance index
A is determined according to the following formula (I) A
=T Lcomposite glass pane/ ( TLiow-E-coated pane*T E) (I), where TL is
the light transmittance and TE is the energy
transmittance measured according to 1SO 9050

The Coster-Manz Pane renders obvious a composite pane that results in
transmittance index A of 0.02 to 0.08 as recited in Limitation 1[f]. Carlson at §61.
As discussed above in Section VI, transmittance index A is a mathematical
relationship between three measurable properties of the composite pane:

TLcomposite glass pane

A=
(TLlow—E—coated pane X TE)

where “TLcomposite glass pane refers to the light transmittance through the entire
composite pane,” “TLiow-E-coated pane r€fers to the light transmittance through the inner
pane together with the thermal-radiation-reflecting coating,” and “TE is the energy
transmittance,” each measured according to ISO 9050. *037 Patent at 2:31-41, claim
1. Each of the three measurable properties of the formula is an inherent physical
characteristic of the structural composition of the composite pane, and each property
has long been utilized in the art for characterizing composite panes. Carlson at §61.
Using these three well-understood parameters, the inventors of the 037 Patent

fabricated the mathematical relationship of transmittance index A. Carlson at 61.
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However, an obvious and well-understood composite pane structure cannot become
nonobvious simply by measuring its properties and claiming the resulting
transmittance index A. See Atlas Powder Co. v. IRECO, Inc., 190 F.3d 1342, 1347
(Fed. Cir. 1999) (“[T]he discovery of a previously unappreciated property of a prior
art composition, or of a scientific explanation for the prior art’s functioning, does
not render the old composition patentably new to the discoverer.”).

In any event, Coster discloses “the light transmission of the glazing” (LT) and
“the energy transmission of the glazing” (ET) for each example glazing, which
correspond to the TLcomposite glass pane and TE variables, respectively, recited in the
claimed equation. Coster at [0084], [0085], [0091] Table; Carlson at §62. A POSITA
would also understand how to calculate the remaining TLiow-g-coated pane Parameter
from the known optical properties of Coster’s inner pane glass. Carlson at §463—66;
see also Coster at [0074], [0075] Table; Manz at [0091].

Using the values disclosed in Coster to calculate the transmittance index A
according to the formula in claim 1, a POSITA would understand that at least fifteen
of Coster’s example composite panes using Manz’s low-E coating on the inside
surface of the inner pane would have a transmittance index A within the claimed

range of 0.02 to 0.08:
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Example | TLcomposite glass pane | TLiow-E-coated pane TE® Index A’

No. (%) (%) (%)

29 8.7 37.8 3.8 0.061
43 8.7 37.8 3.8 0.061
86 11.1 48.6 39 0.059
101 9.0 59.9 4.1 0.037
102 9.5 63.4 4.2 0.036
103 8.0 53.0 3.5 0.043
104 5.7 37.8 34 0.044
117 7.5 59.9 3.7 0.034
118 8.0 56.1 39 0.037
119 6.6 53.0 3.2 0.039
120 4.7 37.8 3.1 0.040
121 11.7 59.9 5.8 0.034
123 10.4 53.0 5.0 0.039
124 7.4 37.8 4.7 0.042
179 9.4 59.9 3.8 0.041

Coster at [0091] Table; Carlson at §67.

> As calculated by a POSITA applying the calculated values for light transmission
at 2.1 mm thickness. Carlson at 9963—65, 67, n.6.

6 As calculated by a POSITA applying a 29.2% reduction to Coster ET value.
Carlson at 4966, 67, n.7.

7 Calculated by using listed values in this table in the claimed formula for
transmittance index A. Carlson at 467, n.8.
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5. Claim 2: The composite pane according to claim 1, wherein light
reflectance at the interior-side surface of the inner pane at an angle
of 8°is less than 6%

Manz discloses that adding its low-E coating to a composite pane results in a
reflectivity of less than 6% at incidence angles between 0° and 45°. For example,
Manz discloses that, at a 45° angle, “[t]he interior-side reflection Ry is reduced to
2.0% by the coating 2.” Manz at [0091]; Carlson at 468. A POSITA would
understand the reflectivity necessarily decreases at smaller incidence angles, and the
reflectivity at 8° would be less than 2.0%. Carlson at 468; see also Manz at FIGS.
4-7.

6. Claim 3: The composite pane according to claim 1, wherein the sun

protection coating comprises a layer system with at least one metal
layer embedded between dielectric oxide or nitride layers

As discussed in Section VIII.A.4(c) (Limitation 1[b]), Coster discloses that its
Cs layer is a silver-based sunshield coating of the type described in Finley. Coster at
[0089]. Finley discloses that the coatings “generally comprise a thin metallic layer,
for infrared reflectance and low emissivity, sandwiched between dielectric layers of
metal oxides.” Finley at 2:8—12; see also Finley at 5:14—19 (“Such films typically
comprise multiple layers, preferably a layer of a highly reflective metal such as gold
or silver sandwiched between antireflective metal oxide layers selected from indium
oxide and oxides of an alloy of zinc and tin which preferably comprises zinc

stannate”). A POSITA would have understood that Coster’s Cs comprises silver
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metal layers embedded between dielectric oxide layers, such as zinc stannate
(Zn,Sn0Oy). Carlson at 969.

7. Claim 4: The composite pane according to claim 1, wherein the sun
protection coating is applied directly to the interior-side surface of the
outer pane

Coster discloses that its functional sunshield layers “are systematically placed
on the face of the glass turned towards the PVB interlayer.” Coster at [0089]; see
also Coster at [0063]. A POSITA would understand that the C; sunshield layer is
applied directly to the interior-side facing surface of the outer pane, as confirmed by
Coster’s examples. Coster at [0091] Table (Examples 29, 43, 86, 101-104, 117-121,
123, and 124); Carlson at 970.

8. Claim 5: The composite pane according to claim 1, wherein the sun

protection coating is arranged on a carrier film embedded in the
intermediate layer

Coster discloses that, in some examples, such as Example 179, “the interlayer
is formed from an assembly composed of PVB combined with a PET sheet on which

a stack based on silver layers is deposited.”

Coster at [0077]; see also Coster, claim
42. A POSITA would understand that the stack of silver layers would act as a sun

protection coating and the PET sheet is a carrier film embedded in the PVB interlayer

on which the sun protection coating is deposited. See 037 Patent at 4:20-34

8 Coster indicates that “[i]n the table the presence of this particular interlayer is
recorded in the column relating to the layers by marking with S.” Coster at [0077].
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(describing multiple silver functional layers as an understood and common
implementation of a sun protection coating); Carlson at §71.

9. Claim 6: The composite pane according to claim 1, wherein the
intermediate layer is formed from at least one polymer film

Coster discloses that “[t]he materials forming the basis for the interlayer sheet
are, in particular, polyvinyl butyral (PVB), polyvinyl acetate (PVA), polyvinyl
chloride (PVC), and polyurethane resins (PU).” Coster at [0029]; see also Coster at
[0077]. A POSITA would have understood that PVB, PVA, PVC, and PU are each
polymer films. See ’037 Patent at 3:39-44 (describing PVB and PU as
“thermoplastic films™); Carlson at 72.

10. Claim 7: The composite pane according to claim 6, wherein the at
least one polymer film has light transmittance of 2% to 80%

Coster discloses that its glazing has ““a light transmission, LT, which is not
more than 35%.” Coster at [0009]. Coster further explains that “this impression may
be retained with very low light transmissions, e.g. in the order of 5% or less.” Coster
at [0013]. Additionally, Coster’s interlayer materials “may be chosen, if need be, to
contribute to the provision of optical properties of the glazing” and that “[t]he
thermoplastic sheets can also play a part in providing the required conditions with
respect to light transmission or even with respect to colour.” Coster at [0029]; see
also Coster at [0030], claim 43. Coster also identifies specific examples using a blue-

colored interlayer sheet. Coster at [0077]; Carlson at 73.
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Manz also discloses achieving lower light transmittances of a composite pane
by several approaches, including tinting or coloring the substrate, the cover layer,
and/or the thermoplastic intermediate layer. Manz at [0035]. A POSITA would
naturally look to tinting interlayer materials to achieve the low light transmissions
taught by Coster. Carlson at 74. Moreover, tinted thermoplastic intermediate layers
with light transmittances below 80% were commercially available prior to December
2017. Carlson at §74. A POSITA would utilize a tinted thermoplastic intermediate
layer to achieve Coster’s low light transmission for the composite pane, which would
involve no more than routine experimentation with commercially available tinted
PVB with predictable results. Carlson at §74; see also In re Aller, 220 F.2d at 456;
In re Peterson, 315 F.3d at 1330.

11. Claim 8: The composite pane according to claim 1, wherein the

thermal-radiation-reflecting coating contains indium tin oxide,

antimony-doped or fluorine-doped tin oxide and/or aluminum-doped
zinc oxide (Zn0:Al) and/or gallium-doped zinc oxide (Zn0O:Ga)

Manz discloses “[t]he functional layer preferably contains at least fluorine-
doped tin oxide (SnO,:F), antimony-doped tin oxide (SnO,:Sb), and/or indium tin
oxide (ITO).” Manz at [0036]. A POSITA would understand that Manz discloses a
low-E coating that contains indium tin oxide, antimony-doped or fluorine-doped tin

oxide, aluminum-doped zinc oxide, and/or gallium-doped zinc oxide. Carlson at §75.
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12.  Claim 9: The composite pane according to claim 1, wherein the inner
pane together with the thermal-radiation-reflecting coating applied
thereto has light transmittance TLow-E-coated pane 0f 25% to 95%

As discussed in Section VIII.A.4(g) (Limitation 1[f]), the light transmittance
of Coster’s inner pane glass at 2.1 mm ranges from 28.7% (Glass VII) to 63.4%
(Glass II). Coster at [0074], [0075]; Carlson at §76. Every one of these values also
falls within the narrower claimed range of 25% to 95%. Moreover, the addition of
Manz’s low-E coating has little to no effect on light transmittance. Manz at [0091];
Carlson at 476. Thus, a POSITA would understand that the TLiow-E-coated pane Values
would remain substantially unchanged and well within 25% to 95%, as required by
the claim. Carlson at §76.

13.  Claim 10: The composite pane according to claim 1, which has light
transmittance TLcomposite g[asspane sz% t0 10%

As shown in Section VIIL.A.4(f) (Limitation 1[e]), twelve of Coster’s Cs
examples report TLcomposite glass pane Values within the narrower range of 2% to 10%:
Examples 29, 43, 101-104, 117-120, 124, and 179, with TLcomposite glass pane Values
ranging from 4.7% to 9.5%. Coster at [0091] Table; Carlson at 77. Moreover, as
discussed above in Section VIII.A.4(f), the addition of Manz’s low-E coating has
little to no effect on the composite pane’s light transmittance. Manz at [0091];

Carlson at §77.
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14. Claim 11: The composite pane according to claim 1, wherein the
inner pane with the thermal-radiation-reflecting coating applied
thereto has light reflectance at an angle of 8° of less than 6%

As shown in Section VIII.LA.5 (Ground 1A, Claim 2), Manz discloses that
adding its low-E coating to a composite pane results in a reflectivity of less than 6%
at incidence angles between 0° and 45°. Manz at [0091], FIGS. 4-7; Carlson at §78.

15.  Claim 13: The composite pane according to claim 1, wherein the
outer pane and/or the inner pane have a thickness of 0.5 mm to 4 mm

Coster states that “the glass sheets used to form the laminated glazing
advantageously have a thickness of at least 1.8 mm and at most equal to 4 mm.”
Coster at [0057]. In each of Examples 29, 43, 86, 101-104, 117-121, 123, 124, and
179 of Coster, the outer pane has a thickness between 2.1 mm and 3.9 mm, and the
inner pane has a thickness of 2.1 mm. Coster at [0091] Table; Carlson at 79.

16. Claim 15: A method comprising utilizing composite pane according
to claim 1 as a roof panel of a vehicle

Coster is expressly directed to “glazing used for motor vehicles, and in
particular to glazing for forming part of roofs.” Coster at [0001]; see also Coster at
[0008], [0027], claim 45. Manz likewise discloses that its composite pane with low
visible-light transmittance “is intended as a roof panel for a motor vehicle.” Manz at

[0090]; see also id. at [0075]; Carlson at 480.
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17.  Claim 16: The composite pane according to claim 1, wherein the at
least one sun protection coating substantially reflects or absorbs
infrared rays

As discussed in Section VIII.A.4(c) (Limitation 1[b]), Coster’s Cs layer is a
silver-based sunshield layer that provides “a transmission even further reduced than
previously in the infrared range” with increased “selectivity of this layer (LT/ET).”
Coster at [0090]. Coster discloses approximately 90-95% reflectance by C; of
infrared light above 1500 nm. Coster at [0072], [0090], FIG. 4b; Carlson at 981.

18. Claim 17: The composite pane according to claim 3, wherein the at

least one metal layer embedded between dielectric oxide or nitride
layers is at least one metallic silver layer

As discussed above in Section VIII.A.6 (Ground 1A, Claim 3), Coster’s Cs
layer is “a silver-based layer assembly (two layers of silver separated by a layer
based on tin oxide).” Coster at [0090]; see also Coster at [0089], claim 41; Carlson
at 982.

19. Claim 18: The composite pane according to claim 6, wherein the at

least one polymer film contains polyvinyl butyral, ethylene vinyl

acetate, polyurethane, and/or mixtures thereof and/or copolymers
thereof

As discussed above in Section VIII.LA.9 (Ground 1A, Claim 6), Coster
expressly discloses that its polymer films of the intermediate layer consist of

materials including “polyvinyl butyral (PVB)” and “polyurethane resins (PU).”

Coster at [0029], [0077]; Carlson at 483.
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20. Claim 19: The composite pane according to claim 7, wherein the at
least one polymer film has light transmittance of 8% to 36%

As discussed above in Section VIILLA.10 (Ground 1A, Claim 7), Coster
teaches that the tint of the intermediate layer can be selected to adjust light
transmission. Coster at [0029], [0030], claim 43. Tinted thermoplastic intermediate
layers with light transmittances above 8% and below 36% were commercially
available prior to December 2017. Carlson at 484; see also Barton-001 at [0068];
Barton-246 at 10:40-44.

B. Ground 1B — Coster in view of Manz and in further view of Boote
renders obvious claims 14 and 20

1. Boote

Boote is directed to switchable films—including “SPDs (suspended particle
devices)” and “LCDs (liquid crystal devices)”—embedded within laminated glazing
structures. Boote at 1:11-17; Carlson at §85. Boote describes the SPD film assembly
as comprising “an active layer of a suspended particle emulsion” arranged between
two planar electrodes, where the optical transmission of the active layer changes
with an applied voltage. Boote at 1:30-35; Carlson at §85. The SPD film assembly
is “switchable between a dark state (when no voltage is applied), and a highly
transparent state (when voltage is applied).” Boote at 1:22—-24; Carlson at §85.

Boote also discloses embedding the switchable film assembly within a
laminated glazing using a “picture frame” design in which the film is placed between

interlayers and laminated between two plies of glass, as shown in FIG. 8:
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@ve coating 813
(solar control coating)
87\ /— adhesive interlayer 811
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SPD film assembly 81
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I

silicate float glass 83
816 Fig. 8 8

Boote at 2:1-8, FIG. 8; Carlson at 486. FIG. 8 illustrates a laminated glazing with
an SPD film assembly 81 laminated between two plies of silicate float glass 82, 83
by two plies of PVB adhesive interlayer material 811, 812. Boote at 9:54-10:4;
Carlson at 486. In this embodiment, each glass ply is provided with electrically
conductive coatings 813, 814, which “include low emissivity coatings and solar
control coatings.” Boote at 10:4-12. Boote’s low emissivity coatings include
“fluorine-doped tin oxide or tin-doped indium oxide,” and its “solar control coatings
comprise layers of silver or tin oxide.” Boote at 10:16-28; Carlson at §86. Remote
electrical connector regions 815, 816, formed from tinned copper strips, are attached
to the surface of the electrically conductive coatings and to a power supply. Boote
at 10:34-51. “When the power supply was turned on, the optical transmission of the

SPD film increased.” Boote at 10:51-53.
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Although Boote’s embodiments use SPD films, “the invention is equally
applicable to other switchable films,” including “LCD films.” Boote at 6:27-34.
Boote also discloses that its glazing comprising a switchable film assembly may be
used as a vehicle window. Boote at 11:1-5; Carlson at 87.

2. Motivation to Combine Boote with Coster & Manz

A POSITA would have been motivated to embed Boote’s switchable film
assembly in the thermoplastic intermediate layer of the Coster-Manz Pane,
hereinafter referred to as the “Coster-Manz-Boote Pane.” Carlson at 88.

Boote, Coster, and Manz are all directed to laminated glazing structures for
motor vehicles, including roof glazings. Coster at [0001]; Manz at [0013]; Boote at
11:1-5; Carlson at §89. A POSITA would have recognized that embedding Boote’s
SPD element in Coster’s intermediate layer would allow the occupant to electrically
control light transmittance, supplementing the fixed sun protection of Coster’s C;
coating and the thermal radiation control of Manz’s low-E coating. Carlson at 989.

Boote already discloses a laminated glazing combining a switchable SPD film
assembly with low emissivity and solar control coatings on the glass panes—a
configuration directly analogous to adding Boote’s switchable element to the Coster-
Manz combination. Boote at 10:4—12, FIG. 8; Carlson at 990. A POSITA would
have had a reasonable expectation of success because Boote demonstrates successful

lamination of SPD film assemblies between glass plies using PVB—the same
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interlayer material used in Coster’s glazing. Boote at 9:54-10:4; Coster at [0029];
Carlson at 990.
3. Claim 14: The composite pane according to claim 1, wherein a

functional element with electrically controllable optical properties is
embedded in the intermediate layer

Boote discloses a switchable SPD film assembly in which an active layer has
an optical transmission that changes upon application of an electric field. Boote at
1:11-35; 3:7-17. A POSITA would have understood that Boote’s SPD film
assembly is a functional element with electrically controllable optical properties
because the optical transmission of its active layer changes with an applied voltage.
Carlson at q91. Boote further discloses embedding the SPD film assembly between
two plies of glass, being adhered to the plies using plies of PVB adhesive interlayer
material. Boote at 9:54-10:4, FIG. 8; claim 9. A POSITA would have understood
that Boote’s SPD film assembly, laminated between PVB interlayer plies positioned
between two glass plies, is embedded in the intermediate layer. Carlson at 491.

4. Claim 20: The composite pane according to claim 14, wherein the

functional element with electrically controllable optical properties is
a PDLC element or an SPD element

As discussed in Section VIII.B.3 (Ground 1B, Claim 14), Boote discloses an
SPD film assembly, which is comprised of “an active layer of a suspended particle

emulsion.” Boote at 1:30-35; 9:54-61. A POSITA would have understood that an
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SPD film assembly is an SPD functional element as recited in Claim 20. Carlson at

192.
C. Ground 2A — Manz in view of Fardel renders obvious claims 1-13
and 15-19
1. Manz

As discussed in Section VIII.A.2, Manz discloses a composite pane that
comprises an outer pane (“‘cover pane 8”°) and an inner pane (“‘substrate 1) bonded
by a “thermoplastic intermediate layer 9,” with a “sun protection coating” between
the cover pane 8 and substrate 1 and a corrosion-resistant, TCO-based “‘thermal

radiation reflecting coating 2 on the interior-side surface of substrate 1:

sun protection coating ! ! -
(between panes) S un I Ig ht

cover pane

— thermoplastic

SRS EE RS s s ) 9) intermediate
layer

{ substrate
~ (2)

Fig. 3

1d. at [0062], [0080], [0090], FIG. 3 (annotated); Carlson at 493.

Thus, Manz’s composite pane includes all of the structural elements of the
composite pane recited in claim 1 of the 037 Patent. Carlson at 494. Like the *037
Patent, Manz explains that “[t]hrough the combination of the sun protection coating

with the coating according to the invention for reflection of thermal radiation, the
-39
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thermal comfort in the interior is advantageously further improved.” Id. at [0062].
Also like the 037 Patent, Manz discloses that its composite pane “preferably has
transmittance in the visible spectral range of less than 4%” and that “[w]ith panes
with such low transmittance, the interior-side reflection level is particularly
advantageously reduced.” Id. at [0027]; see also 037 Patent at 2:11-15 (targeting
“light reflectance of less than 6%, preferably less than 4%”). Indeed, Manz’s stated
objective is to provide an improved pane with “reduced interior-side reflection with
low light transmittance” and low total energy input from sunlight (TTS)—the same
objectives identified by the 037 Patent. /d. at [0006], [0030]; 037 Patent at 2:11—
16; Carlson at 994. Manz also discloses how the transmittance can be reduced
through the use of a tinted and/or colored substrate, cover pane, and/or thermoplastic
intermediate layer. Id. at [0035]; Carlson at 994. And like the 037 Patent, this
composite pane “is intended as a roof panel for a motor vehicle.” Id. at [0090];
Carlson at 994.

2. Fardel

Fardel is directed to “high thermal performance glazing for a vehicle, in
particular for a motor vehicle roof.” Fardel at [0001]. Fardel explains that existing
vehicle roof glazings are “made of glazing consisting of tinted glass laminated
together by a clear or tinted PVB interlayer.” Fardel at [0002]. These glazings are

“now systematically complemented by an interior blackout blind” “which allows the
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opening given to the outside by the glazing to be visually and thermally closed,” but
this blind “results in an additional mass” and “an additional volume, necessary for
its installation under the glazing.” Fardel at [0003]; Carlson at 495. Fardel observes
that relying solely on tinted glass to achieve thermal performance is inadequate
because “[h]igh thermal performance with such a design is accompanied by reduced
light transmission and increased energy absorption in the glazing,” which “causes it
to heat up, and the glazing re-emits this energy by infrared radiation both inwards
and outwards from the vehicle.” Fardel at [0007]. Fardel’s objective is to provide a
roof glazing with “performance such that it makes it possible to do without the
blackout blind to guarantee a good level of thermal comfort in the passenger
compartment of the vehicle.” Fardel at [0008]. To achieve this, Fardel discloses a

laminated glazing such as in annotated Fig. 2 below:

F’g' 2 outer glass interlayer
10 (with absorbing
' PVB-based film)

inner face of
inner glass

inner glass gy\ | 40
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The laminated glazing is “composed of an outer glass 10, an inner glass 20, an
interlayer 30 between the two glass 10 and 20 consisting of at least one PVB-based
absorbing and acoustic film, and a layer called ‘low emissivity layer’, referenced 40,
on the inner face 4 of the inner glass 20.” Fardel at [0035], FIG. 2 (annotated);
Carlson at 995.

Fardel explains that “[t]he choice of a ‘tinted’ glass involves selecting, from
among the many available glass references, the glass with the lowest energy
performance (expressed by the ET coefficient) while maintaining sufficiently high
optical performance (expressed by the LT coefficient) in order to achieve the desired
results on the final assembled glazing.” Fardel at [0033]. Fardel discloses multiple
configurations for achieving these results: tinted outer and inner glasses (Fardel at
[0012]), clear glasses with a tinted low-emissivity layer (Fardel at [0013]), or “the
use of a tinted outer glass, and of a clear inner glass as a support for the low-
emissivity layer” (Fardel at [0014]). Carlson at §96. With this last configuration,
Fardel explains that the clear inner glass, “once coated with the low emissivity layer,
will behave like tinted glass during the forming of the glazing.” Fardel at [0038].
Fardel further teaches that the intermediate layer can be provided with a specific tint
to adjust the transmission color and light transmission of the glazing. Fardel at

[0040]; Carlson at 496. Fardel explains that a target of “a light transmission LT of
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the complete glazing of less than 8% should be chosen, so as to avoid introducing
lighting conditions that could cause glare.” Fardel at [0046]; Carlson at §96.

Fardel’s Table I reports the optical performance of a specific embodiment of

the glazing:
Table I
Component Nature
Exterior glass 10 2.1mm thick gray tinted glass
LT =29% and ET =25%
PVB acoustic absorbent 30 PVB Sekisui © SSF thickness 0.76mm
Interior glass 20 Clear glass thickness 2.1 mm
LT =29% and ET = 25%
(continued)
Component Nature
Low-emissivity layer 40 Emissivity 0.20
Assembled glazing LT =6.7%; ET = 4.2%; g = 19.2%; TTF = 3.77%; 124 W/m*
Tinted “sky” reference LT =24.0%:; ET = 14.9%: g = 35.7%: TTF = 15.5%; 254 W/m’
where:

LT: luminous transmission under illuminant D65 (see ISO 9050).

ET: energy transmission, with “Moon Air Mass” = 2, according to ISO 9050 standard (“Moon Air Mass” being the air mass as defined by
P. Moon),

g: solar factor according to ISO 9050 standard (Air mass 1.5),

TTF: as defined by Hisashi Ogawa, Tatsuya Noguchi, Takashi Muromachi, Harunori Murakami, NIPPON SHEET GLASS Co., Ltd, and
Transmitted power (in W/m?): under external radiation according to illuminant D65 of 1000 W/m?.

Fardel at [0043], Table I; Carlson at §97. These values are measured according to
ISO 9050. Fardel at [0043], [0045]; Carlson at 997.

3. Motivation to Combine Manz with Fardel

A POSITA would have been motivated to configure Manz’s composite pane
with optical properties consistent with Fardel’s teachings, hereinafter referred to as
the “Manz-Fardel Pane,” and would have had a reasonable expectation of success in

doing so. Carlson at 498.

_43 -



IPR2026-00462
Patent 11,001,037 B2

Manz and Fardel are in the same field—both are directed to glazings for motor
vehicles designed to improve thermal comfort, including roof glazings. Manz at
[0001], [0090], [0091]; Fardel at [0001]. Both references address the same
fundamental problem: reducing heat transmission into the vehicle interior through
the roof glazing. Manz at [0002]; Fardel at [0007]. A POSITA working to configure
Manz’s composite pane for use as a roof panel would have looked to Fardel as a
reference in the same field addressing the same problem. Carlson at 499.

Manz and Fardel also disclose the same basic composite pane structure. Both
disclose a laminated glazing comprising an outer glass, an inner glass, a PVB
intermediate layer, and a low-emissivity layer on the inner face of the inner glass.
Manz at [0062], [0090]; Fardel at [0011], [0035]. Both disclose a sun protection
mechanism between the inner and outer panes—Manz through a silver-based sun
protection coating (Manz at [0062]) and Fardel through an absorbent PVB interlayer
(Fardel at [0037]). Both disclose a low-emissivity layer with an emissivity less than
or equal to 20%. Manz at [0026]; Fardel at [0039]; Carlson at §100.

Fardel’s disclosures further support the combination by providing specific
performance targets for the type of roof glazing Manz contemplates. Manz discloses
that its composite pane can achieve low visible-light transmittance for use as a roof
panel (Manz at [0091]), but does not specify the particular combination of

component properties needed to achieve a desired TE. Fardel fills this gap, reporting
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a specific, working configuration that eliminates the need for an occluding mask
while maintaining thermal comfort in the vehicle cabin. Fardel at [0008], [0043],
[0046], Table 1. A POSITA would have been motivated to select component
properties consistent with Fardel’s Table 1. Carlson at 4101.

Both references recognize that the variables determining performance are
adjustable design parameters. Manz teaches that visible-light transmittance can be
adjusted through the selection of tinted or colored panes and intermediate layers.
Manz at [0035]. Fardel likewise teaches that these variables are design choices
selected to achieve desired optical performance. Fardel at [0033], [0046]. The *037
Patent confirms that “the corresponding values can be suitably selected by the person
skilled in the art to achieve a transmittance index A according to the invention.” 037
Patent at 4:16-22; Carlson at §102.

Additionally, a POSITA would have had a reasonable expectation of success
using Fardel’s values. Carlson at §103. Fardel demonstrates that a composite pane
with the same basic structure as Manz’s can achieve the desired performance levels
at issue. Fardel at [0043], Table I; Carlson at §103.

4. Claim 1
(a)  Limitation 1[p]: A composite pane, comprising

The preamble of claim 1 merely recites what the claimed structure is—“a

composite pane”—and is therefore not entitled to patentable weight. To the extent
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the preamble is found limiting, the Manz-Fardel Pane renders obvious a composite
pane. Manz discloses that its substrate “is bonded to a cover pane via at least one
thermoplastic intermediate layer” to form a composite pane. Manz at [0032], [0074],

[0090]; FIG. 3; Carlson at 9104.

(b) Limitation 1[a]: an outer pane having an outer-side
surface and an interior-side surface, an inner pane
having an outer-side surface and an interior-side
surface, and a thermoplastic intermediate layer, which
joins the interior-side surface of the outer pane to the
outer-side surface of the inner pane

The Manz-Fardel Pane renders obvious the outer pane, inner pane, and
thermoplastic intermediate layer as recited in Limitation 1[a]. Manz discloses an
outer pane and an inner pane, each having an outer-side surface and an interior-side

surface, joined by a thermoplastic intermediate layer:

sun protection coating ! l =
(between panes) S un l I9 ht

cover pane

33— thermoplastic
...._:.:‘.;.._._:‘:‘.......:.'.'.'.':':"""":':':'.'."'.'.'.'."'.'. R A S F s -_-,~.-,-.-.-.-.-.-.-.:.:.:.:.:._..:.:_:_:.:..:.:.:. .............. = lnterlnediate
o / [
oy
AR N

layer

substrate
(2)

Fig. 3

Id. at [0062], [0080], [0090], FIG. 3 (annotated); Carlson at §105. Manz explains

that “[t]he cover pane is intended to face the outside environment in the installed
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position of the composite pane, whereas the substrate faces the interior.” Manz at
[0032]. Manz also recognizes that each pane has distinct surfaces, referring to “the

29 <¢

surface of the substrate facing away from the cover pane,” “the surface of the

substrate facing the cover pane,” and “the surface of the cover pane facing the

substrate.” Id. at [0032], [0062]; Carlson at §105. A POSITA would understand that

Manz also discloses a surface of the cover pane facing away from the substrate.
Carlson at 4105.

(¢c) Limitation 1[b]: wherein the composite pane has,

between the outer pane and the inner pane, at least one

sun protection coating, which substantially reflects or

absorbs rays outside the visible spectrum of solar
radiation

The Manz-Fardel Pane renders obvious the sun protection coating, as recited
in Limitation 1[b]. Manz discloses a sun protection coating between the outer pane
and the inner pane that substantially reflects or absorbs rays outside the visible
spectrum of solar radiation. Manz discloses that “[a] sun protection coating is further
applied on the surface of the substrate facing the cover pane, on the surface of the
cover pane facing the substrate, or on a carrier film in the thermoplastic intermediate
layer.” Manz at [0062]. The sun protection coating “reflects fractions of the incident
sunlight outside the visible spectral range, in particular in the infrared spectral range”
and “preferably comprises at least one metallic layer based on silver or a silver-

containing alloy.” Id.; Carlson at §106.
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(d) Limitation 1[c]: wherein the composite pane has, on the
interior-side surface of the inner pane, a thermal-
radiation-reflecting coating (low-E coating)

The Manz-Fardel Pane renders obvious the thermal-radiation-reflecting
coating (i.e., low-E coating), as recited in Limitation 1[c]. Manz discloses “at least
one thermal radiation reflecting coating at least on the interior-side surface of the
substrate.” Manz at [0008]. The functional layer of the coating “has reflecting
properties for thermal radiation, in particular infrared radiation, yet is largely
transparent in the visible spectral range.” Id. at [0036]. As a result, the coating, in
the summer, “reduces the emission of long-wave thermal radiation of a heated pane
into the vehicle interior” and, in the winter “reduces the outward emission of heat
from the interior into the external surroundings.” Id. at [0003], [0013]; Carlson at
9107. This coating is generally installed “on the surface of a pane facing the interior,”
which a POSITA would understand is the same as the interior-side surface of the
inner pane required in the claim. Manz at [0003]; Carlson at §107; see also Manz at
[0008], [0090]; FIG. 3.

(e) Limitation 1[/d]: wherein the thermal-radiation-

reflecting coating contains a transparent conductive
oxide

The Manz-Fardel Pane renders obvious the thermal-radiation-reflecting
coating containing a transparent conductive oxide, as recited in Limitation 1[d].

Manz’s thermal radiation reflecting coating “contains at least one transparent,

_48 -



IPR2026-00462
Patent 11,001,037 B2

electrically conductive oxide (TCO)” and “preferably contains at least indium tin
oxide (ITO).” Manz at [0036]; see also id. at [0008], [0063]. A POSITA would
understand the TCO in the functional layer of the coating to be a transparent
conductive oxide. Carlson at §108.

(f)  Limitation 1[e]: the composite pane has light
transmittance TLcompositeg[asspane 0f1 % t0 12%

The Manz-Fardel Pane renders obvious a composite pane with a TL composite glass
pane Of 1% to 12%, as recited in Limitation 1[e]. Manz discloses that its composite
pane “has, according to the invention, transmittance in the visible spectral range of
less than or equal to 5%.” Manz at [0035]. Manz’s disclosure of a range of light
transmittance (less than 5%) that overlaps with the claimed TLcomposite glass pane TaNZE
of 1% to 12% establishes a prima facie case of obviousness. In re Wertheim, 541
F.2d 257, 267 (CCPA 1976) (“In the case where the claimed ranges ‘overlap or lie
inside ranges disclosed by the prior art’ a prima facie case of obviousness exists.”).
Manz further discloses one embodiment of a composite pane with a low-E coating
that has a transmittance (Tr) of 2.2% because it has an interior-side reflection (Ry)
of 2.0% and a T /Ry ratio of 1.1. Manz at [0091]; Carlson at 4109. Fardel further
confirms that achieving light transmittance within the claimed range was a known
and obvious design target, reporting an assembled glazing light transmittance of
6.7%. Fardel at [0043], Table I; Carlson at 4109; see also Fardel at [0046] (targeting

TL “less than 8% to “avoid introducing lighting conditions that could cause glare”).
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(g) Limitation 1[f]: the composite pane has a transmittance
index A of 0.02 to 0.08, wherein the transmittance index
A is determined according to the following formula (I) A
=T, Lcomposite glass panJ ( TLiow-E-coated pane*T E) (I), where TL is
the light transmittance and TE is the energy
transmittance measured according to 1ISO 9050

The Manz-Fardel Pane renders obvious a composite pane that results in a
transmittance index A of 0.02 to 0.08, as recited in Limitation 1[f]. As discussed
above in Sections VI and VIII.A.4(g), transmittance index A is a fabricated
mathematical relationship between three well-understood and measurable properties
of the composite pane:

TLcomposite glass pane

A=
(TLlow—E—coated pane X TE)

’037 Patent at 2:31-41, claim 1; Carlson at §110. Each of the three parameters in the
transmittance index A formula is independently recognized as affecting specific,
well-understood design outcomes for vehicle roof glazings: occupant visual comfort,
thermal performance, and sunshade elimination. Carlson at §110.

Furthermore, Manz discloses the same physical structure of the composite
pane disclosed by the 037 Patent and recited in claim 1—an outer pane (“‘cover
pane”), an inner pane (‘“‘substrate”), a thermoplastic intermediate layer, a thermal
radiation reflecting coating on the interior-side surface of the inner pane, and a sun

protection coating between the outer and inner panes:
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Fig. 3

Manz at [0062], [0080], [0090], FIG. 3 (annotated); Carlson at §111. Notably, Manz
shares the same applicant and a named inventor as the 037 Patent, but the priority
patent application for Manz was filed nearly five years before the earliest priority
patent application for the 037 Patent. Compare Manz at cover, with *037 Patent at
cover. In other words, the claimed physical structure was well-known in the art
before the priority date of the *037 Patent. Carlson at q111.

Also, Manz targets a composite pane with low light transmittance that uses a
thermal radiation reflecting coating that “improves not only the thermal comfort in
the interior of the motor vehicle, but also acts as an antireflection coating.” Manz at
[0091]; Carlson at §112; see also Manz at [0027]. The low light transmittance can
be achieved by tinting or coloring the substrate, the cover layer, and/or the
thermoplastic intermediate layer. Manz at [0035]; see also Manz at [0090], [0091].
A POSITA, reading Manz, would understand how to optimize for improved thermal

comfort without impairing vision by experimenting with tinted panes that would
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decrease light and energy transmittance. Carlson at §112; see also 037 Patent at
4:16-22 (“[T]he corresponding values can be suitably selected by the person skilled
in the art to achieve a transmittance index A according to the invention.”); In re
Aller, 220 F.2d at 456; In re Peterson, 315 F.3d at 1330. Such optimization would
naturally yield values for TLcomposite glass panes I Liow-E-coated pane» @d TE that produce a
calculated transmittance index A within the claimed range of 0.02 to 0.08, as
disclosed in Fardel. Carlson at §112.

Further, Fardel discloses a very similar composite pane structure as Manz,
comprising an outer glass, an inner glass, a PVB intermediate layer, a sun protection
mechanism between the inner and outer panes, and a low-emissivity layer on the

inner face (face 4) of the inner glass:

Fig. 2

outer glass interlayer
10 (with absorbing
PVB-based film)

30

"‘\_/-
x)

: \ L inner face of
X3S inner glass

inner glass &}/\ | 40

Fardel at [0011], [0035], [0037], FIG. 2 (annotated); Carlson at §113. Like Manz,

Fardel’s objective is to develop a high thermal performance roof that can eliminate
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the need for the retractable sunshade (“blackout blind). Fardel at [0008], [0052];
Carlson at 49113—114. Unlike Manz, Fardel discloses more detailed characteristics
of its composite pane, along with the measurable properties used to evaluate thermal
and visual performance. Carlson at §115. For example, in Table I, Fardel discloses
a composite pane along with light transmission (LT) and energy transmission (ET)

values for the entire composite pane and the individual panes:

Table I
Component Nature
Exterior glass 10 2.1mm thick gray tinted glass
LT =29% and ET = 25%
PVB acoustic absorbent 30 PVB Sekisui © SSF thickness 0.76mm
Interior glass 20 Clear glass thickness 2.1 mm
LT =29% and ET =25%

(continued)
Component Nature
Low-emissivity layer 40 Emissivity 0.20
Assembled glazing LT =6.7%; ET =4.2%; g =19.2%; TTF = 3.77%; 124 W/m?
Tinted “sky™ reference LT = 24.0%; ET = 14.9%; g = 35.7%; TTF = 15.5%; 254 W/m’
where:

LT: luminous transmission under illuminant D65 (see ISO 9050),

ET: energy transmission, with “Moon Air Mass” = 2, according to ISO 9050 standard (“Moon Air Mass” being the air mass as defined by
P. Moon),

g: solar factor according to ISO 9050 standard (Air mass 1.5),

TTF: as defined by Hisashi Ogawa, Tatsuya Noguchi, Takashi Muromachi, Harunori Murakami, NIPPON SHEET GLASS Co.. Ltd, and
Transmitted power (in W/m?): under external radiation according to illuminant D65 of 1000 W/m>.

Fardel at Table I; Carlson at §115. In particular, Table I reports that the gray tinted
exterior glass has a LT =29% and ET =25%, the clear interior glass with low

emissivity layer has a LT =29% and ET = 25%,’ and the entire composite pane has

? The clear inner glass has a lower light transmittance because the low emissivity
layer is tinted. Carlson at 4115 n.11; see Fardel at [0013] (“[ T]he outer glass and the
inner glass can be clear glass, if the low-emissivity coating is itself tinted.”); Fardel
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a LT =6.7% and ET =4.2%. A POSITA configuring Manz’s composite pane for
use as a roof panel would have had every reason to optimize its components to have
parameters consistent with Fardel’s teachings to achieve a configuration with “high
thermal performance.” Carlson at q115.

Applying Fardel’s values to the equation of claim 1 results in a calculated

index A of 0.055, which is near the middle of the claimed range of 0.02 to 0.08:

TLcomposite glass pane TLlow-E-coated pane TE Index AIO
(“o) (“o) (“o)
6.7 29 4.2 0.055

Fardel at Table I; Carlson at §116.
5. Claim 2: The composite pane according to claim 1, wherein light

reflectance at the interior-side surface of the inner pane at an angle
of 8°is less than 6%

Manz discloses that adding its low-E coating to a composite pane results in a
reflectivity of less than 6% at incidence angles between 0° and 45°. For example,
Manz discloses that, at a 45° angle, “[t]he interior-side reflection Ry is reduced to
2.0% by the coating 2.” Manz at [0091]; Carlson at q117. A POSITA would

understand the reflectivity necessarily decreases at smaller incidence angles, and the

at [0038] (“The inner glass 20 is, unlike the outer glass, rather a clear glass which,
once coated with the low emissivity layer, will behave like tinted glass.”).

10" Calculated by using Fardel’s values in Table 1 in claimed formula for
transmittance index A. Carlson at 116 n.12.
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reflectivity at 8° would be less than 2.0%. Carlson at §117; see also Manz at FIGS.
4-7.
6. Claim 3: The composite pane according to claim 1, wherein the sun

protection coating comprises a layer system with at least one metal
layer embedded between dielectric oxide or nitride layers

As discussed in Section VIII.C.4(c) (Ground 2A, Limitation 1[b]), Manz’s sun
protection coating “preferably comprises at least one metallic layer based on silver
or a silver-containing alloy” with “two or three functional layers that are separated
from each other by dielectric layers.” Manz at [0062]. A POSITA would understand
that the metallic layer is embedded between the dielectric layers, which include
dielectric oxide. Carlson at §118.

7. Claim 4: The composite pane according to claim 1, wherein the sun

protection coating is applied directly to the interior-side surface of the
outer pane

Manz discloses three alternative locations for the sun protection coating,
including “on the surface of the cover pane facing the substrate.” Manz at [0062],
claim 7. A POSITA would understand the sun protection coating is being applied
directly to the interior-side surface of the outer pane. Carlson at §119.

8. Claim 5: The composite pane according to claim 1, wherein the sun

protection coating is arranged on a carrier film embedded in the
intermediate layer

Manz discloses three alternative locations for the sun protection coating, one

of which is “on a carrier film in the thermoplastic intermediate layer.” Manz at
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[0062]. A POSITA would understand the sun protection coating is being embedded
in the intermediate layer. Carlson at §120.

9. Claim 6: The composite pane according to claim 1, wherein the
intermediate layer is formed from at least one polymer film

Manz discloses that “[t]he thermoplastic intermediate layer preferably
contains thermoplastic plastics, for example, polyvinyl butyral (PVB), ethylene
vinyl acetate (EVA), polyurethane (PU), polyethylene terephthalate (PET), or
multiple layers thereof.” Manz at [0034]; see also Manz at [0090]. A POSITA would
have understood that PVB, EVA, PU, and PET are each polymer films. Carlson at
q121.

10. Claim 7: The composite pane according to claim 6, wherein the at
least one polymer film has light transmittance of 2% to 80%

As discussed in Section VIII.C.4(f) (Ground 2A, Limitation 1[e]), Manz
discloses achieving lower light transmittances by several approaches, including a
thermoplastic intermediate layer that “can alternatively or additionally also be
colored and/or tinted.” Manz at [0035]; see also Manz at [0090], [0091]. Manz
further discloses that “[t]he thermoplastic intermediate layer preferably has
transmittance from 20% to 80%,” and, in one embodiment, had a transmittance of
23%. Id. at [0035], [0091]. Additionally, tinted thermoplastic intermediate layers
with light transmittances below 80% were commercially available prior to December

2017. Carlson at §122. Barton-001 describes using “body-tinted PVB” from Sekisui

- 56 -



IPR2026-00462
Patent 11,001,037 B2

Chemical Co. Ltd. and E.I. du Pont de Nemours that has a visible light transmission
of 18%. Barton-001 at [0068]; Carlson at §122. Similarly, Barton-246 discloses
using tinted PVB with 35% and 18% light transmittance from Solutia Inc. Barton-
246 at 10:40—44; Carlson at §122.

Accordingly, a POSITA utilizing a tinted intermediate layer or polymer film
to achieve a lower light transmittance for the composite pane would involve no more
than routine experimentation that includes commercially available tinted PVB with
light transmittances below 80%, with predictable results. Carlson at §123; see also
In re Aller, 220 F.2d at 456; In re Peterson, 315 F.3d at 1330.

11. Claim 8: The composite pane according to claim 1, wherein the

thermal-radiation-reflecting coating contains indium tin oxide,

antimony-doped or fluorine-doped tin oxide and/or aluminum-doped
zinc oxide (Zn0:Al) and/or gallium-doped zinc oxide (Zn0O:Ga)

As discussed above in Section VIIILA.11 (Ground 1A, Claim 8), Manz
discloses a low-E coating that contains indium tin oxide, antimony-doped or
fluorine-doped tin oxide, aluminum-doped zinc oxide, and/or gallium-doped zinc
oxide. Manz at [0036]; Carlson at §124.

12.  Claim 9: The composite pane according to claim 1, wherein the inner

pane together with the thermal-radiation-reflecting coating applied
thereto has light transmittance TLiow-E-coated pane 0f 25% to 95%

As discussed in Section VIII.C.4(g) (Ground 2A, Limitation 1[f]), Fardel’s
Table I reports LT = 29% for the inner glass with low emissivity layer. Fardel at
[0043] Table I; Carlson at §125.
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13.  Claim 10: The composite pane according to claim 1, which has light
transmittance TLcomposite gluss pane 0f2% t0 10%

As discussed above in Section VIII.C.4(f) (Ground 2A, Limitation 1[e]),
Manz and Fardel disclose a light transmittance of 1% to 12% for the composite pane.
Manz at [0035], [0091]; Fardel at Table I; Carlson at §126.

14.  Claim 11: The composite pane according to claim 1, wherein the
inner pane with the thermal-radiation-reflecting coating applied
thereto has light reflectance at an angle of 8° of less than 6%

As shown in Section VIII.C.5 (Ground 2A, Claim 2), Manz discloses that
adding its low-E coating to a composite pane results in a reflectivity of less than 6%
at incidence angles between 0° and 45°. Manz at [0091], FIGS. 4-7; Carlson at §127.

15.  Claim 12: The composite pane according to claim 1, wherein the
transmittance index A with light transmittance of the intermediate
layer of 5 to 20%, with light transmittance of the intermediate layer
of 20 to 25%, with light transmittance of the intermediate layer of 25
to 30%, and with light transmittance of the intermediate layer of more
than 30% is in a range from 0.07 to 0.08

As discussed in Section VIII.C.10 (Ground 2A, Claim 7), Manz discloses
achieving lower light transmittances using a thermoplastic intermediate layer that
“can alternatively or additionally also be colored and/or tinted.” Manz at [0035]; see
also Manz at [0090], [0091]. Manz further discloses that “[t]he thermoplastic
intermediate layer preferably has transmittance from 20% to 80%,” and, in one
embodiment, had a transmittance of 23%. Id. at [0035], [0091]. This discloses or
renders obvious an intermediate layer with a light transmittance of 5% to 20%, 20%

to 25%, 25% to 30%, or more than 30%, as required by claim 12. Carlson at 128.
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Further, as discussed above in Section VIII.C.4(g) (Ground 2A, Limitation
1[f]), Fardel’s Table I embodiment inherently produces a transmittance index A of
0.055. Carlson at 9129. Claim 12 narrows the transmittance index A to a range of
0.07 to 0.08. The difference corresponds to selecting a slightly darker inner pane, for
example, which will decrease the denominator of the formula, resulting in a larger
index A. Carlson at §129. This is not a different type of design choice. It is the same
design choice pushed incrementally further in the same direction that the prior art
teaches. Carlson at 4129.

A POSITA with Fardel’s 29% TLiow-E-coated pane €mbodiment as a starting point
would naturally explore darker inner glasses to improve thermal performance.
Carlson at §130. This is precisely the type of routine optimization that cannot confer
patentability. See In re Aller, 220 F.2d at 456 (“[W]here the general conditions of a
claim are disclosed in the prior art, it is not inventive to discover the optimum or
workable ranges by routine experimentation.”); In re Peterson, 315 F.3d at 1330
(“The normal desire of scientists or artisans to improve upon what is already
generally known provides the motivation to determine where in a disclosed set of
percentage ranges is the optimum combination of percentages.”). The claimed index
A range of 0.07 to 0.08 is the inherent, mathematically determined consequence of
the continued routine optimization of three well-known, independently result-

effective design variables. Carlson at 4130.
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16. Claim 13: The composite pane according to claim 1, wherein the
outer pane and/or the inner pane have a thickness of 0.5 mm to 4 mm

Manz discloses that “the substrate and, optionally, the cover pane preferably
have a thickness from 1.0 mm to 25 mm and particularly preferably from 1.4 mm to
4.9 mm.” Manz at [0033]. Manz’s FIG. 3 embodiment uses a substrate with a
thickness of 2.1 mm and a cover pane with a thickness of 2.1 mm. Manz at [0090];
Carlson at q131. Fardel likewise discloses glass pane thicknesses within the claimed
range. Table I, in particular, specifies a 2.1 mm exterior glass and a 2.1 mm interior
glass. Fardel at Table I; see also id. at [0020], [0021]; Carlson at §131.

17.  Claim 15: A method comprising utilizing composite pane according
to claim 1 as a roof panel of a vehicle

Manz discloses that its composite pane with low visible-light transmittance
“is intended as a roof panel for a motor vehicle.” Manz at [0090]; see also id. at
[0075]. Fardel is likewise expressly directed to “high thermal performance glazing
for a vehicle, in particular for a motor vehicle roof.” Fardel at [0001], [0008];
Carlson at 4132.

18. Claim 16: The composite pane according to claim 1, wherein the at

least one sun protection coating substantially reflects or absorbs
infrared rays

As discussed in Section VIII.C.4(c) (Ground 2A, Limitation 1[b]), Manz
discloses that “[t]he sun protection coating reflects fractions of the incident sunlight

outside the visible spectral range, in particular in the infrared spectral range.” Manz
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at [0062]. Manz further explains that “[b]y means of the sun protection coating, the
heating up of the interior by direct sunlight is reduced.” /d.; Carlson at §133.
19. Claim 17: The composite pane according to claim 3, wherein the at

least one metal layer embedded between dielectric oxide or nitride
layers is at least one metallic silver layer

As discussed in Section VIII.C.6 (Ground 2A, Claim 3), Manz discloses that
the sun protection coating “preferably comprises at least one metallic layer based on
silver or a silver-containing alloy with a thickness from 5 nm to 25 nm.” Manz at
[0062]; Carlson at 9134.

20. Claim 18: The composite pane according to claim 6, wherein the at

least one polymer film contains polyvinyl butyral, ethylene vinyl

acetate, polyurethane, and/or mixtures thereof and/or copolymers
thereof

As discussed in Section VIII.C.9 (Ground 2A, Claim 6), Manz discloses that
“[t]he thermoplastic intermediate layer preferably contains thermoplastic plastics,
for example, polyvinyl butyral (PVB), ethylene vinyl acetate (EVA), polyurethane
(PU), polyethylene terephthalate (PET), or multiple layers thereof.” Manz at [0034];
Carlson at 9135.

21.  Claim 19: The composite pane according to claim 7, wherein the at
least one polymer film has light transmittance of 8% to 36%

As discussed in Section VIII.C.10 (Ground 2A, Claim 7), Manz discloses
achieving lower light transmittances by several approaches, including a
thermoplastic intermediate layer that “can alternatively or additionally also be

colored and/or tinted.” Manz at [0035]; see also Manz at [0090], [0091]; Carlson at
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9136. Manz further discloses that “[t]he thermoplastic intermediate layer preferably
has transmittance from 20% to 80%,” and, in one embodiment, had a transmittance
of 23%. Id. at [0035], [0091]; Carlson at 136.

D. Ground 2B — Manz in view of Fardel and in further view of Boote
renders obvious claims 14 and 20

1. Motivation to Combine Boote with Manz & Fardel

A POSITA would have been motivated to embed Boote’s switchable film
assembly in the thermoplastic intermediate layer of the Manz-Fardel Pane,
hereinafter referred to as the “Manz-Fardel-Boote Pane.” Carlson at §137.

Boote, Manz, and Fardel are all directed to laminated glazing structures for
use in motor vehicles. Manz discloses its composite pane is “intended as a roof panel
for a motor vehicle.” Manz at [0090]. Fardel is directed to ‘“high thermal
performance glazing for a vehicle, in particular for a motor vehicle roof.” Fardel at
[0001]. Boote discloses that its glazing “may be used as a vehicle window such as a
rooflight.” Boote at 11:31-33. A POSITA would have recognized that embedding
Boote’s SPD switchable film assembly in Manz’s intermediate layer would allow
the occupant to electrically control light transmittance, supplementing the benefits
of Manz’s sun protection coating and low-E coating. Carlson at §138.

Boote also discloses a laminated glazing combining a switchable SPD film
assembly with low emissivity and solar control coatings on the glass panes—a
configuration directly analogous to adding Boote’s switchable element to the Manz-
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Fardel combination. Boote at 10:4—12, FIG. 8; Carlson at §139. A POSITA would
have had a reasonable expectation of success because Boote demonstrates successful
lamination of SPD film assemblies between glass plies using PVB interlayers, which
is the same polymer film material used in Manz’s composite pane. Boote at 9:54—
10:4; Manz at [0090]; Carlson at 139.

2. Claim 14: The composite pane according to claim 1, wherein a

functional element with electrically controllable optical properties is
embedded in the intermediate layer

As discussed in Section VIII.B.3 (Ground 1B, Claim 14), Boote discloses an
SPD film assembly that is laminated between PVB interlayer plies positioned
between two glass plies of a composite pane. Boote at 9:54-10:4, FIG. §; claim 9;
Carlson at 9140.

3. Claim 20: The composite pane according to claim 14, wherein the

functional element with electrically controllable optical properties is
a PDLC element or an SPD element

As discussed in Section VIII.B.4 (Ground 1B, Claim 20), Boote discloses an
SPD film assembly within a composite pane. Boote at 1:30-35; 9:54-61; Carlson at
q141.

IX. CONCLUSION

For the above reasons, the Challenged Claims are invalid, and institution is
appropriate.

Dated: August 21, 2026 /Michael Solomita/
Michael Solomita (Reg. No. 53,940)
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