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METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

TECHNICAL FIELD

[0001] The present disclosure relates generally to electrochromic films, and in
particular, to methods for changing states of electrochromic films.

BACKGROUND

[0002] Electrochromism is a phenomenon displayed by some materials of reversibly
changing optical properties by using bursts of charges to cause electrochemical redox
(reduction and oxidation ) reactions in electrochromic materials. The optical properties
may include transmittance, reflectance, absorptance and emittance. In particular,
electrochromic materials exhibit a reversible color changes. The optical state of an
electrochromic material depends on the amount of charge injected or extracted. The
optical state of an electrochromic film may refer to lightness, transparency, color,
reflectance, etc. The electrochromic film’s optical state could be set at any state by
controtling the amount of charges. In an application of smart windows, electrochromic
films are integrated with the glass window to become serviceable. Electric controller are
used to control the electrochromic films integrated with glass windows (i.e., smart
windows).

[0003] In this disclosure, we propose different methods for changing optical states of
electrochromic materials.

SUMMARY

[0004] One aspect of the present disclosure is directed to a method of changing an
optical state of an electrochromic film. The electrochromic film may have a plurality of
optical states. The method may include selecting a desired state of the plurality of optical
states; injecting electric charges into the electrochromic film; monitoring an amount of
the electric charges injected into the electrochromic film; and stopping injecting the
electric charges when the electric charges reaches a pre-set amount corresponding to the

desired state.

[0005] Another aspect of the present disclosure is directed to another method of

changing an optical state of an electrochromic film. The electrochromic film may have a
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plurality of optical states. The method may include selecting a desired state of the
plurality of optical states; extracting electric charges from the electrochromic film;
monitoring an amount of the electric charges extracted from the electrochromic film; and
stopping extracting the electric charges when the electric charges reaches a pre-set

amount corresponding to the desired state.

[0006] Another aspect of the present disclosure is directed to another method of
changing an optical state of an electrochromic film. The method may include setting a
plurality of pre-determined optical states of the electrochromic film; determining an
amount of electric charges corresponding to each of the plurality of pre-determined
optical states; selecting a desired state of the plurality of pre-determined optical states;
and adjusting an amount of electric charges within the electrochromic film to the

determined amount of electric charges corresponding to the selected desired state.

[0007] Other objects, features and advantages of the described embodiments will
become apparent to those skilled in the art from the following detailed description. It is to
be understood, however, that the detailed description and specific examples, while
indicating preferred embodiments of the present invention, are given by way of
illustration and not limitation. Many changes and modifications within the scope of the
present invention may be made without departing from the spirit thereof, and the
invention includes all such modifications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Preferred and non-limiting embodiments of the invention may be more readily

understood by referring to the accompanying drawings in which:

[0009] FIG. 1is a graphical presentation illustrating a simplified schematic of an
electrochromic device, consistent with exemplary embodiments of the present disclosure.
[0010] FIG. 2 is a sectional view of a simplified schematic of an electrochromic
device comprising a solid polymer electrolyte therein, consistent with exemplary
embodiments of the present disclosure.

[0011] FIG. 3 is a graphical presentation illustrating a controller, consistent with

exemplary embodiments of the present disclosure.
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[0012] FIG. 4 is a graph illustrating a response of an exemplary electrochromic film
changing trom a dark state to a clear state under a constant voltage, consistent with
exemplary embodiments of the present disclosure.

[0013] FIG. 5 is a graph illustrating dependence of transmission of an exemplary
electrochromic film on the amount of injected charges under a constant voliage,
consistent with exemplary embodiments of the present disclosure.

[0014] FIG. 6 is a graph illustrating a respouse of an exemplary electrochromic film
changing from a clear staie to a dark state under a constant voltage, consistent with
exemplary embodiments of the present disclosure.

[0015] FIG. 7 is a graph illustrating dependence of transmission of an exemplary
electrochromic film on the amount of extracted charges under a constant voltage,
consistent with exemplary embodiments of the present disclosure.

[0016] FIG. 8 is a graph illustrating a response of an exemplary electrochromic film
changing from a dark state to a clear state under a constant current, consistent with
exemplary embodiments of the present disclosure.

[0017] FIG. 9 is a graph illustrating dependence of transmission of an exemplary
electrochromic film on the amount of injected charges under a constant current,
consistent with exemplary embodiments of the present disclosure.

[0018] FIG. 10 is a graph illustrating a response of an exemplary electrochromic film
changing from a clear state to a dark state under a constant current, consistent with
exemplary embodiments of the present disclosure.

[0019] FIG. 11 is a graph illustrating dependence of transmission of an exemplary
electrochromic film on the amount of extracted charges under a constant current,
consistent with exemplary embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] Specific, non-limiting embodiments of the present invention will now be
described with reference to the drawings. It should be understood that particular features
and aspects of any embodiment disclosed herein may be used and/or combined with
particular features and aspects of any other embodiment disclosed herein. It should also
be understood that such embodiments are by way of example and are merely illustrative

of but a small number of embodiments within the scope of the present invention. Various

-3 -
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changes and modifications obvious to one skilled in the art to which the present invention
pertains are deemed to be within the spirit, scope and contemplation of the present

invention as further defined in the appended claims.

[0021] Unless the context requires otherwise, throughout the present specification
and claims, the word “comprise” and variations thereof, such as, “comprises” and
“comprising” are to be construed in an open, inclusive sense, that is as “including, but not
limited to”. Numeric ranges are also inclusive of the numbers defining the range.

Additionally, the singular forms “a”, “an” and “the” include plural referents unless the

context clearly dictates otherwise.

[0022] Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particular feature, structure or characteristic described in
connection with the embodiment is included in at least one embodiment of the present
invention. Thus, the appearances of the phrases “in one embodiment” or “in an
embodiment” in various places throughout this specification are not necessarily all
referring to the same embodiment, but may be in some instances. Furthermore, the
particular features, structures, or characteristics may be combined in any suitable manner

in one or more embodiments.

[0023] Electrochromic materials are commonly used in electrochromic devices. FIG.
1 is a graphical illustration showing a simplified schematic of an electrochromic device
100 (e.g., a smart window), consistent with exemplary embodiments of the present
disclosure. The electrochromic device 101 may include two layers of glass 101, two
adhesive layers 102, an electrochromic film 103, one or more electric wires 104, and a

controller 105 (as shown in FIG. 3).

[0024] The electrochromic film 103 is sandwiched between the two layers of glass
101. The adhesive layers 102 are configured to attached the electrochromic film 103 to
the layers of glass 101. The integration of the electrochromic film 103 with the window
(layers of glass 101) is described in details in Patent Application US 15/399,852, which is

incorporated herein by reference.

[0025] One end 104a of the electric wires 104 is electrically connected to the

electrochromic film 103. The other end 104b of the electric wires 104 is electrically

-4 .
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connected to the controller 105. The controller 105 may be configured to control the state
of the electrochromic device 100 by controlling the states of the electrochromic film 103.
The controller 105 may be placed outside the glass 101, or laminated between the two

layers of glass 101 similar to the electrochromic film 103.

[0026] In some embodiments, the adhesive layers 102 may include a polymeric
material, particularly a thermosetting polymer material. Suitable thermoset polymer
materials may include, but are not limited to, polyvinyl butyral (PVB), ethylene-vinyl
acetate (EVA), polyurethanes, etc. In some embodiments, the two adhesive layers may
comprise a material that not only is configured to bond the electrochromic film thereto,
but is also transparent. The two adhesive layers may use the same materials or different

materials.

[0027] The electrochromic film 103 comprises a solid electrolyte disposed therein,
according to one embodiment. The detailed structure of the electronic film 103 is shown

in FIG. 2 and described in detail below.

[0028] The exemplary electrochromic device 100 shown in FIG. 1 can be the

electrochromic devices described in the specification and shown in the other figures.

[0029] As shown in FIG. 2, the electrochromic film 103 may include a first
transparent electrically conductive film 1312 and a second transparent electrically
conductive film 1310. The first and second electrically conductive films 1312, 1310 may
have the same or different dimensions, comprise the same or different material, etc. In
some embodiments, the first and second transparent electrically conductive films may be
adhesive films as shown in FIG. 1. In some other embodiments, the first and second
transparent electrically conductive films may be additional films. The first and second
electrically conductive films 1312, 1310 may also each independently have a single layer
or multilayer structure. Suitable material for the first and second electrically conductive
films 1312, 1310 may include, but is not limited to, tin doped indium oxide (ITO),
fluorine doped indium oxide, antimony doped indium oxide, zinc doped indium oxide,
aluminum doped zinc oxide, silver nano wire, metal mesh, combinations thereof, and/or
other such transparent material exhibiting sufficient electrical conductance. In preferred

aspects, the first and second electrically conductive films 1312, 1310 may comprise ITO.
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[0030] As further shown in FIG. 2, a layer 1314 of electrochromic material is
deposited on an interior surface 1316 of the first electrically conductive film 1312. The
layer 1314 of electrochromic material is configured to effect a reversible color change
upon reduction (gain of electrons) or oxidation (loss of electron) caused by an electrical
current. In some embodiments, the layer 1314 of electrochromic material may be
configured to change from a transparent state to a colored state, or from a colored state to
another colored state, upon oxidation or reduction. In some embodiments, the layer 1314
of electrochromic material may be a polyelectrochromic material in which more than two

redox states are possible, and may thus exhibit several colors.

[0031] In some embodiments, the layer 1314 of electrochromic material may
comprise an organic electrochromic material, an inorganic electrochromic material, a
mixture of both, etc. The layer 1314 of electrochromic material may also be a reduction
colored material (i.e., a material that becomes colored upon acquisition of electrons), or
an oxidation colored material (i.e., a material that becomes colored upon the loss of

electrons).

[0032] In some embodiments, the layer 1314 of electrochromic material may include
a metal oxide such as MoQOs3, V205, Nb20s, WO3, TiOz, Ir(OH)x, SrTiOs, ZrOz, La20s3,
CaTiOs, sodium titanate, potassium niobate, combinations thereof, etc. In some
embodiments, the layer 1314 of electrochromic material may include a conductive
polymer such as poly-3,4-ethylenedioxy thiophene (PEDOT), poly-2,2'-bithiophene,
polypyrrole, polyaniline (PANI), polythiopene, polyisothianaphthene, poly(o-
aminophenol), polypyridine, polyindole, polycarbazole, polyquinone,
octacyanophthalocyanine, combinations thereof, etc. Moreover, in some embodiments,
the layer 1314 of electrochromic material may include materials, such as viologen,
anthraquinone, phenocyazine, combinations thereof, etc. Additional examples of
electrochromic materials, particularly those including multicolored electrochromic
polymers, may be found in U.S. Patent Application No. 62/331,760, filed May 4, 2016,
titled Multicolored Electrochromic Polymer Compositions and Methods of Making and
Using the Same, and U.S. Patent Application No. 15/399,839, filed on January 6, 2017,
titled Multicolored Electrochromic Polymer Compositions and Methods of Making and
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Using the Same. The entirety of the above-referenced two applications are herein

incorporated by reference.

[0033] As additionally shown in FIG. 2, a charge storage layer 1318 is deposited on
an interior surface 1320 of the second electrically conductive film 1310. Suitable
materials for the charge storage layer 1318 may include, but are not limited to, vanadium
oxide, binary oxides (e.g., CoO, IrO2, MnO, NiO, and PrOx), ternary oxides (e.g.,
CexVy0y), etc.

[0034] In some embodiments, the charge storage layer 1318 may be replaced with an
optional second layer of electrochromic material. This optional second layer of
electrochromic material may have the same or different dimensions, comprise the same

or different composition, etc., as the first layer 1314 of electrochromic material.

[0035] The electrochromic film 103 also includes an electrolyte layer 1322 positioned
between the layer 1314 of electrochromic material and the charge storage layer 1318. In
some embodiments, the electrolyte layer 1322 may include a liquid electrolyte as known
in the art. In some embodiments, the electrolyte layer 1322 may include a solid state
electrolyte, including but not limited to, TazOs, MgF, LisN, LiPOs, LiBO2-Li2SO04, etc. In
some embodiments, the electrolyte layer 1322 may include a polymer based electrolyte
comprising an electrolyte salt (e.g., LiTFSI, LiPFs, LiBF4, LiClOs, LiCF3SO0s,
LiN(CF3S02),, LiSbFg, LiAsFs, LIN(CF3CF2802)2, (C2Hs)aNBF4, (C2Hs)sCH3NBF4, Lil,
etc.), a polymer matrix (e.g., polyethylene oxide, poly(vinylidene fluoride( PVDF),
poly(methyl methacrylate) (PMMA), polyethylene oxide (PEO), poly(acrylonitrile)
(PAN), polyvinyl nitrile, etc.), and one or more optional plasticizers (e.g., glutaronitrile,

succinonitrile, adiponitrile, fumaronitrile, etc.).

[0036] In some embodiments, the electrolyte layer 1322 comprises a solid polymer
electrolyte. In one embodiment, the solid polymer electrolyte comprises a polymer
framework, at least one solid plasticizer, and at least one electrolyte salt. In some
embodiments, the polymer framework may include a polar polymer material having an
average molecular weight of about 10,000 Daltons or greater. In particular embodiments,
the polar polymer material may have an average molecular weight in a range from about

10,000 Daltons to about 800,000,000 Daltons. In some embodiments, the polar polymer
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material may be present in an amount ranging from about 15 wt.% to about 80 wt.%

based on the total weight of the solid polymer electrolyte.

[0037] The aforementioned polar polymer material may include one or more polar
polymers, each of which may include one or more of: C, N, F, O, H, P, F, etc. Suitable
polar polymers may include, but are not limited to, polyethylene oxide, poly(vinylidene
fluoride-hexafluoropropylene, poly(methyl methacrylate), polyvinyl nitrile, combinations
thereof, etc. In embodiments where a plurality of polar polymers is present, the polymers

may be crosslinked to form a network having enhanced mechanical properties.

[0038] The polar polymer material may have a sufficient amorphicity so as to achieve
sufficient ion conductivity. Amorphous polymer materials typically exhibit high ion
conductivities. Accordingly, in some embodiments, the polar material disclosed herein

may have an amorphous, or a substantially amorphous, microstructure.

[0039] In some embodiments, the polar polymer material may have a semi-crystalline
or crystalline microstructure. In such cases, various modifications may be implemented
with respect to the polymer material to suppress the crystallinity thereof. For instance,
one modification may involve use of branched polar polymers, linear random
copolymers, block copolymers, comb polymers, and/or star-shaped polar polymers.
Another modification may include incorporation of an effective amount of solid

plasticizers in the polar polymer material, as discussed in greater detail below.

[0040] Various properties of the polar polymer material also may be selected and/or
modified to maximize ion conductivity. These properties may include, but are not limited
to, glass transition temperature, segmental mobility/flexibility of the polymer backbone

and/or any side chains attached thereto, orientation of the polymers, etc.

[0041] As noted above, the presently disclosed solid electrolyte may include at least
one solid plasticizer. The at least one solid plasticizer may be substantially miscible in the
polymer framework of the solid plasticizer. The at least one solid plasticizer may include
an organic material (e.g., small, solid organic molecules) and/or an oligomeric polymer
material, in some embodiments. In various embodiments, the at least one solid plasticizer
may be selected from the group including glutaronitrile, succinonitrile, adiponitrile,

fumaronitrile, and combinations thereof.
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[0042] In some embodiments, a plurality of solid plasticizers may be present in the
polymer framework, where each plasticizer may independently include an organic
material (e.g., small, solid organic molecules) and/or an oligomeric polymer material.
Particularly, each plasticizer may independently be glutaronitrile, succinonitrile,
adiponitrile, fumaronitrile, etc. Moreover, the dimensions of at least two, some, a

majority, or all of the plasticizers may be the same or different as one another.

[0043] In some embodiments, the total amount of solid plasticizer may be in a range

from about 20 wt.% to about 80 wt.% based on the total weight of the solid electrolyte.

[0044] As additionally noted above, the solid polymer electrolyte may include at least
one electrolyte salt. In some embodiments, the at least one electrolyte salt may comprise
an organic salt. In some embodiments, the at least one electrolyte salt may comprise an
inorganic salt. Suitable electrolyte salts may include, but are not limited to, LiTFSI,
LiPFs, LiBF4, LiCl04, LiCF3S03, LIN(CF3S0z2)2, LiSbFg, LiAsFe, LiN(CF3CF2S802)2,
(C2H5)sNBF4, (C2Hs);CH3NBF4, Lil, combinations thereof, etc. In some embodiments,
the total amount of electrolyte salt may be in a range from about 10 wt.% to about 50

wt.% based on the total weight of the solid electrolyte.

[0045] The solid polymer electrolyte is distinguishable from conventional liquid
electrolytes, as well as gel polymer electrolytes including an ionic liquid therein. In other
words, the presently disclosed solid polymer electrolyte may be an all solid polymer
electrolyte, and does not include any liquid or gel components therein. The presently
disclosed solid polymer electrolyte may also be transparent in some aspects.
Additionally, the solid polymer electrolyte may have an ion conductivity in a range from

about 10”7 S/cm to about 107 S/cm.

[0046] Methods of making the presently disclosed solid polymer electrolyte may
include synthesis, polymerization, solvation, etc. processes as known in the art. In one
particular, non-limiting embodiment, a method of making the presently disclosed
polymer electrolyte may include: (a) combining the polymer framework, the at least one
plasticizer, and the at least one electrolyte salt in an appropriate solvent; and (b)
removing the solvent to obtain the solid polymer electrolyte. Exemplary solvents may

include, but are not limited to, acetone, methanol, tetrahydrofuran, etc. In some
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embodiments, one or more experimental parameters may be optimized to facilitate the
dissolving of the polymer framework, plasticizer, and electrolyte salt in the solvent.
These experimental parameters may include the components remain in the solvent,

agitation/stirring of the solvent, etc.

[0047] In some embodiments, the electrolyte layer 1322 of FIG. 2 comprises a solid
polymer electrolyte, such as the solid polymer electrolytes described above, and does not
include any liquid or gel electrolyte. Such a solid polymer electrolyte (i) has sufficient
mechanical strength yet is versatile in shape so as to allow easy formation into thin films,
and thin-film shaped products; (ii) avoids issues related to adhesion and print processing
affecting conventional electrolytes; (iii) provides stable contact between the
electrolyte/electrode interfaces (those with and without the electrochromic material
coating thereon); (iv) avoids the problem of leakage commonly associated with liquid
electrolytes; (v) has desirable non-toxic and non-flammable properties; (vi) avoids
problems associated with evaporation due to its lack of vapor pressure; (vii) exhibits

improved ion conductivities as compared to convention polymer electrolytes; etc.

[0048] Additional examples of electrolyte materials, particularly those including solid
polymer electrolytes, may be found in U.S. Patent Application No. 62/323,407, filed
April 15, 2016, titled Solid Polymer Electrolyte for Electrochromic Devices, and U.S.
Patent Application No. 15/487,325, filed on April 13, 2017, titled Solid Polymer
Electrolyte for Electrochromic Devices. The entirety of the above-referenced two

applications are herein incorporated by reference.

[0049] The electrochromic film 103 may be used in various applications and/or in
permutations, which may or may not be noted in the illustrative embodiments/aspects
described herein. For instance, the electrochromic film 103 may include more or less
features/components than those shown in FIG. 2, in some embodiments. Additionally,
unless otherwise specified, one or more components of the electrochromic film 103 may
be of conventional material, design, and/or fabricated using known techniques (e.g.,
sputtering, chemical vapor deposition (CVD), physical vapor deposition (PVD), plasma-
enhanced chemical vapor deposition (PECVD), spray coating, slot-die coating, dip
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coating, spin coating, printing, etc.), as would be appreciated by skilled artisans upon

reading the present disclosure.

[0050] FIG. 3 is a graphical presentation illustrating a controller 105, consistent with
exemplary embodiments of the present disclosure. The controller 105 may include a
power converter 301, a power output control 302, and a signal receiver 303. The power
converter 301 may convert input power from a power source to the power required by the
signal receiver 303 and the power output control 302. The power source could be either a
power source integrated with the controller 105 as a self-contained, self-powered unit, or
an external power source, provided by, for example, power of a building where the
electrochromic device is installed. The power output control 302 may be configured to
supply power to the electrochromic film 103. In particular, the power output 302 may be
configured to supply voltage between the first and second electrically conductive films
1312, 1310. Since the state of the electrochromic film 103 is driven by electric charges,
the power output control 302 can inject into or extract a certain amount of electric
charges from the electrochromic film 103 based on the signals the signal receiver 303
receives, in order to change the state of the electrochromic film 103. The signal receiver
303 may be configured to receive signals sent to the controller 105, and transfer the
signals to the power output control 302. In some embodiments, the signal receiver 303
may be connected to an external switch and a central switch to provide both local and

global controls of the electrochromic device 100.

[0051] In the present application, we propose different methods for changing optical
states of electrochromic materials. The optical states of electrochromic matenals can be
changed by injecting or extracting electric charges into the electrochromic films. Both
voltage driving and current driving can be emploved to inject/extract electric charges. In
addition, the combination of voltage driving and current driving can also be employed.
Further, the voltage driving and the current driving can be operated at either direct
current {(I3C) or alternating current {AC}. As long as the required amount of electric
charges are injected or extracted, the electrochromic film can be set at a certain optical
state.

Changing electrochromic film’s optical state by voltage driving

-11 -
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[0052] In one embodiment, changing the optical state of an electrochromic film can
be operated by a DC voltage. An external power supply cutputs a constant voltage to the
electrochromic film. The current through the film and the film’s light transmission can be
monitored over time. By applying the constant voltage, the charges are injected into the

electrochromic film, inducing oxidation of the film, thereby changing its optical state,
Example 1

[0053] An exemplary electrochromic film is operated under a constant voltage of 1.5
V. FIG. 4 presents the response of the electrochromic filim changing from a dark state
{with minimum transmission) 1o a clear state {with maximum transmission} under a
constant voltage. As shown in FIG. 4, the current density of electrochromic film
continues decreasing over time, while the transmiasion of the electrochromic film
increases as the voitage applied and becomes saturated after 20 s. This may indicate that

the electrochromic film ounly requires certain amount of charges to change iis state.

[0054] FiG. 5 shows dependence of the transmission of the electrochromic film on
the amount of injected charges under a constant voltage. The transmission of the
electrochromic film increases as the arnount of injected charges increases. By controlling
the amount of the charges injected into the electrochromic film, the transmission of the
electrochromic film can be adjusted accordingly. Thus, the transmission of the
electrochromic film can be set at any state by injecting a certain amount of charges. For
example, if the transmission of the electrochromic film is to be set at 40% from the dark
state, a charge density of about 3 mC/cm? is needed to inject into the electrochromic film.
[0055] In another embodiment, to change the state of an electrochromic film from a
clear state back to a dark state, the polarity of the external voltage can be switched. By
switching the polarity of the external voltage, the charges can be extracted from the
electrochromic film, inducing reduction of the electrochromic film, thereby changing its

state.
Example 2

j633s] Another exemplary electrochromic film is operated under a constant voltage

of 1 V. FIG. 6 presents the response of the exemplary electrochromic film changing from

-12-
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a clear state (with maximum transmission} to a dark state (with minimum transmission)
under a constant voltage. As shown in FIG. 6, negative current density indicates that the
charge is extracted from the electrochromic film. As the current density drops to zero, the

transmission of the electrochromic film decreases from the maximum to the minimum.

{0657} FYG. 7 shows dependence of the transmission of the electrochromic film on
the amount of extracted charges under a constant voltage. The transmission of the
electrochromic film decreases as the amount of extracted charges increases. By
controtiing the amount of charges extracted from the electrochromic film, the
transmission of the electrochromic film can be adiusted accordingly. The transmission of
the electrochromic film can be set at any state by extracting a certain amount of charges.
For example, if the transmission of the electrochromic film is to be set at 35% from the

clear state, a charge density of about 4 mC/cm?® should be set in the electrochromic film.

Chaneing electrochromic filoy’s optical state by current driving

[0058] in another embodiment, changing the optical state of an electrochromic film
can be operated by constant DC current. An external power supply outputs a constant
current to the electrochromic film. The current through the film and the film’s
transmission can be monitored over time. By applying the constant current, the charges
are injected into the electrochromic film, inducing oxidation of the fily, thereby changing

its optical state.
Exampie 3

9059} Another exemplary electrochromic film is operated under a constant current of
0.06 mA/em?®. FIG. & presents the response of the exemplary electrochromic film
changing from a dark state (with mintmum transmission) to a clear state (with maximum
transmission} under a constant current. As shown in FIG. 8, the transmission of the
electrochromic film changes as the constant current supplied, and becomes saturated after
around 70s. The counstant current sharply drops near when the film’s transmission reaches
the maximum. Since the amount of the charges injected equals the current times the time,
this may indicate that afier the state of the electrochromic film is totally switched from a

clear state to a dark state, there’s no need for any additional charge injection. Thus, by
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controlling the amount of the charges injected, the transmission of the electrochromic

film can be adjusted.

[6060] FIG. 9 shows dependence of the transmission of the electrochromic film on
the amount of the injected charges under a constant current. The transmission of the
electrochromic film increases as the amount of the injected charges increases. By
controlling the amount of charges injected into the electrochromic film, the transmission
of electrochromic film can be adjusted accordingly. The transmission of the
electrochromic film can be set at any state by injecting a certain amount of charges. For
example, if the transmission of electrochromic film is to be set at 50% from the dark

state, a charge density of about 3 mC/om? is needed to inject into the electrochromic film,

jégsi] In another embodiment, to change the state of an electrochromic film from a
clear state back to a dark state, the polarity of the external current can be switched. By
switching the polarity of the external current, the charges can be extracted from the
electrochromic film, inducing reduction of the electrochromic film, thereby changing its

state.

Example 4
[0062] Another exemplary electrochroruic film is operated under a coustant current of
0.06 mA/cm?. FIG. 10 presents the response of the exemplary electrochromic film
changing from a clear state (with maximum transmission) to a dark state {(with minimum
transmission) under a constant current. As shown in FIG. 10 negative current density
indicates that the charge is extracted from the electrochromic film. The transmission of
the electrochromic film changes as the constant current supplied. The constant current
sharply drops near when the transmission of the electrochromic film reaches the
minimum. Since the amount of charges extracted equals the current times the time, this
may indicate that after the state of the electrochromic film is totally switched trom the
clear state to the dark state, there’s no need for any additional charge extraction. Thus, by
controlling the amount of the charges extracted, the transmission of the electrochromic

film can be adjusted.
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{06631 Fi(. 11 shows dependence of the transmission of the electrochromic film on
the extracted charges under a constant current. The transmission of the electrochromic
film decreases as the amount of the extracted increases. By conirolling the amount of
charges extracted from the electrochromic film, the transmission of the electrochromic
film can be adjusted accordingly. The transmission of the electrochromic film can be set
at any state by extracting a certain amount of charges. For example, if the transmission of
the electrochromic film is to be set at 40% frors the clear state, a charge density of about

3 mC/cm? should be set in the electrochromic film.

18664} in this disclosure, we present methods of changing optical states of
electrochromic materials with constant voltage driving and constant current driving. It
should also be well understood that combination of voitage driving and current driving,
pulsed voltage driving and current driving, combination of pulsed and DC driving, ete.
can also be employed to change electrochromic materials to a desired optical state. As
tong as a certain amount of charges is injected inte or extracted from an electrochromic
material, the optical state of the electrochromic matenal can be adjusted accordingly.
[0065] The foregoing description of the present invention has been provided for the
purposes of illustration and description. It is not intended to be exhaustive or to limit the
invention to the precise forms disclosed. The breadth and scope of the present invention
should not be limited by any of the above-described exemplary embodiments. Many
modifications and variations will be apparent to the practitioner skilled in the art. The
modifications and variations include any relevant combination of the disclosed features.
The embodiments were chosen and described in order to best explain the principles of the
invention and its practical application, thereby enabling others skilled in the art to
understand the invention for various embodiments and with various modifications that
are suited to the particular use contemplated. It is intended that the scope of the invention

be defined by the following claims and their equivalence.
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WHAT IS CLAIMED IS:

1. A method of changing an optical state of an electrochromic film, wherein the
electrochromic film has a plurality of optical states, comprising:

selecting a desired state of the plurality of optical states;

injecting electric charges into the electrochromic film;

monitoring an amount of the electric charges injected into the electrochromic
film; and

stopping injecting the electric charges when the electric charges reaches a pre-set

amount corresponding to the desired state.

2. The method of claim 1, wherein injecting electric charges into the electrochromic

film comprises applying an external DC voltage to the electrochromic film.

3. The method of claim 1, wherein injecting electric charges into the electrochromic

film comprises applying an external DC current to the electrochromic film.

4. The method of claim 1, wherein injecting electric charges into the electrochromic

film comprises applying an external pulsed voltage to the electrochromic film.

S. The method of claim 1, wherein injecting electric charges into the electrochromic

film comprises applying an external pulsed current to the electrochromic film.

6. The method of claim 1, wherein injecting electric charges into the electrochromic
film comprises applying a combination of an external voltage and an external current to

the electrochromic film.
7. The method of claim 1, wherein injecting electric charges into the electrochromic

film comprises applying a combination of a constant power source and a pulsed power

source to the electrochromic film.

-16 -

AMBILIGHT EX. 1002; Page 25
Ambilight v. Lannray [PR2026-00367



Attorney Docket No. SOWF-263215
Client Ref. No. FurciferO8US

8. A method of changing an optical state of an electrochromic film, wherein the
electrochromic film has a plurality of optical states, comprising:

selecting a desired state of the plurality of optical states;

extracting electric charges from the electrochromic film;

monitoring an amount of the electric charges extracted from the electrochromic
film; and

stopping extracting the electric charges when the electric charges reaches a pre-set

amount corresponding to the desired state.

9. The method of claim 8, wherein extracting electric charges from the
electrochromic film comprises applying an external DC voltage to the electrochromic

film.

10. The method of claim 8, wherein extracting electric charges from the
electrochromic film comprises applying an external DC current to the electrochromic

film.

11.  The method of claim 8, wherein extracting electric charges from the
electrochromic film comprises applying an external pulsed voltage to the electrochromic

film.

12. The method of claim 8, wherein extracting electric charges from the
electrochromic film comprises applying an external pulsed current to the electrochromic
film.

13. The method of claim 8, wherein extracting electric charges from the
electrochromic film comprises applying a combination of an external voltage and an

external current to the electrochromic film.
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14. The method of claim 8, wherein extracting charges into the electrochromic film
comprises applying a combination of a constant power source and a pulsed power source

to the electrochromic film.

15. A method of changing an optical state of an electrochromic film, comprising:
setting a plurality of pre-determined optical states of the electrochromic film;
determining an amount of electric charges corresponding to each of the plurality

of pre-determined optical states;
selecting a desired state of the plurality of pre-determined optical states; and
adjusting an amount of electric charges within the electrochromic film to the

determined amount of electric charges corresponding to the selected desired state.

16. The method of claim 15, wherein adjusting the amount of electric charges within
the electrochromic film comprises applying an external DC voltage, an external pulsed

voltage, or combination thereof to the electrochromic film.

17. The method of claim 15, wherein adjusting the amount of electric charges within
the electrochromic film comprises applying an external DC current, an external pulsed

current, or a combination thereof to the electrochromic film.
18.  The method of claim 15, wherein adjusting the amount of electric charges within
the electrochromic film comprises applying a combination of an external voltage and an

external current to the electrochromic film.

19. The method of claim 18, wherein the external voltage includes DC voltage and

pulsed voltage, and the external current includes DC current and pulsed current.

20. The method of claim 15, wherein the plurality of pre-determined optical states

include a clear state and a dark state of the electrochromic film.
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ABSTRACT

The disclosure relates generally to a method of changing an optical state of an
electrochromic film. The electrochromic film may have a plurality of optical states. The
method may include selecting a desired state of the plurality of optical states; injecting
electric charges into the electrochromic film; monitoring an amount of the electric
charges injected into the electrochromic film; and stopping injecting the electric charges

when the electric charges reaches a pre-set amount corresponding to the desired state.
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FTO/AIAED {07-12)

Approved for use through 11/30/2014. OMB 0651-0035

U.8. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required o respond to a collsction of information unless it displays a valid OMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hereby revoke all previous powers of atiorney given in the application ideniified in the attached staterment
under 37 CFR 3.73(c).

i heraby appoint:

Praciiioners associated with Customer Number:

OR

139780

D Practitioner{s) named below (if more than ten patent practitioners are 1o be namead, then a customer number must be used):

Name

Registration
Number

Name

Registration
Number

As attorney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assignad only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

OR

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3,73(c) to:

139780

Firm or
Individual Name

Address

City

State

Country

Telephone

Email

Assignee Name and Address: Furcifer Inc.
1455 Adams Drive, Suite 1650

Menlo Park, CA 94025

A copy of this form, together with a statement under 37 CFR 3,73(c} {Form PTO/AIAMSE or eguivalent] is required to be
Filed in sach application in which this form is used. The statement under 37 CFR 3.73{c) may be compieted by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attomey is {0 be filed.

The individual whose signature and title is supplied below is authorized fo act on behalf of the assignes

SIGNATURE of Assignee of Record

Signature 4 Date 3/30/2016
Name Yan Zhou Telephone 530-574-4429
Title CEO

This collection of information is required by 37 CFR 1,31, 1.32 and 1.33. The information is required to oblain or retain a benefit by the public which is to \‘%e {and

by the USPTO to process) an application, Confidentiality is governed By 35 U.5.C, 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form o the USPTO. Time will vary depending upen the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
L.8. Patent and Trademark Office, U.S. Department of Commerse, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SERD FEES OR COMPLETED

FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8198 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: _Furcifer Inc.

Application No./Patent No.: _195/913,669 Filed/Issue Date: March 6, 2018

Titled: METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

Furcifer Inc. 3 corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 045125 , Frame 0158 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Weiguo Chen/ March 9, 2018
Signature Date

Weiguo Chen (Reg. No. 61 ,878) Attorney of Record
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 32009798
Application Number: 15913669
International Application Number:
Confirmation Number: 7012

Title of Invention:

METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

First Named Inventor/Applicant Name:

JIAN WANG

Customer Number:

139780

Filer:

Weiguo Chen/Yasmin Alleje

Filer Authorized By:

Weiguo Chen

Attorney Docket Number:

50WF-263215

Receipt Date: 09-MAR-2018
Filing Date:
Time Stamp: 14:46:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
Document Document Description File Name File Slze(B)ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
402545
1 Power of Attorney Furcifer_POA.pdf no 1
b18556a00960eedb20fe0154c26cf4b0bda
Warnings:
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Information:

117998
) Auth or Resc of Auth to Access Appl by | 50WF-263215_statement_373c no 3
DAS/PDX Office pdf 87ef836967778100 1150085 2actbAe 268
Warnings:
Information:
Total Files Size (in bytes){ 520543

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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FTO/AIAED {07-12)

Approved for use through 11/30/2014. OMB 0651-0035

U.8. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required o respond to a collsction of information unless it displays a valid OMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hereby revoke all previous powers of atiorney given in the application ideniified in the attached staterment
under 37 CFR 3.73(c).

i heraby appoint:

Praciiioners associated with Customer Number:

OR

139780

D Practitioner{s) named below (if more than ten patent practitioners are 1o be namead, then a customer number must be used):

Name

Registration
Number

Name

Registration
Number

As attorney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assignad only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

OR

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3,73(c) to:

139780

Firm or
Individual Name

Address

City

State

Country

Telephone

Email

Assignee Name and Address: Furcifer Inc.
1455 Adams Drive, Suite 1650

Menlo Park, CA 94025

A copy of this form, together with a statement under 37 CFR 3,73(c} {Form PTO/AIAMSE or eguivalent] is required to be
Filed in sach application in which this form is used. The statement under 37 CFR 3.73{c) may be compieted by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attomey is {0 be filed.

The individual whose signature and title is supplied below is authorized fo act on behalf of the assignes

SIGNATURE of Assignee of Record

Signature 4 Date 3/30/2016
Name Yan Zhou Telephone 530-574-4429
Title CEO

This collection of information is required by 37 CFR 1,31, 1.32 and 1.33. The information is required to oblain or retain a benefit by the public which is to \‘%e {and

by the USPTO to process) an application, Confidentiality is governed By 35 U.5.C, 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form o the USPTO. Time will vary depending upen the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
L.8. Patent and Trademark Office, U.S. Department of Commerse, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SERD FEES OR COMPLETED

FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8198 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: _Furcifer Inc.

Application No./Patent No.: _195/913,669 Filed/Issue Date: March 6, 2018

Titled: METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

Furcifer Inc. 3 corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 045125 , Frame 0158 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Weiguo Chen/ March 9, 2018
Signature Date

Weiguo Chen (Reg. No. 61 ,878) Attorney of Record
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 32009879
Application Number: 15913669
International Application Number:
Confirmation Number: 7012

Title of Invention:

METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

First Named Inventor/Applicant Name:

JIAN WANG

Customer Number:

139780

Filer:

Weiguo Chen/Yasmin Alleje

Filer Authorized By:

Weiguo Chen

Attorney Docket Number:

50WF-263215

Receipt Date: 09-MAR-2018
Filing Date:
Time Stamp: 14:49:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
Document Document Description File Name File Slze(B)ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
402545
1 Power of Attorney Furcifer_POA.pdf no 1
b18556a00960eedb20fe0154c26cf4b0bda
Warnings:
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Information:

117998
Assignee showing of ownership per 37 | 50WF-263215_statement_373c
2 no 3
CFR3.73 pdf
587ef836967778f9e115b0552ac4a604e269)

Warnings:

Information:

Total Files Size (in bytes){ 520543

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/913,669
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
(27 CFR 1.16(K). i, or () N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 CFR1.16(0), (B}, or (2) N/A N/A N/A 380 N/A
TOTAL CLAIMS .
(37 CFR 1.16()) 20 minus 20= x 50 - 0.00 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 3 minus 3 = x 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(i)) Minus X = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
E (37 CF?H.IE(H) X OR -
Independent * Minus | *** = — ~
E (37 CFR 1.16(h)) x - OR -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/913,669 03/06/2018 2872 785 S0WF-263215 20
CONFIRMATION NO. 7012
139780 FILING RECEIPT

Wepoa Gnan e ¢ HemponELE O AL A

379 Lytton Ave.
Palo Alto, CA 94301

Date Mailed: 04/04/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
JIAN WANG, MENLO PARK, CA;
YAN ZHOU, MENLO PARK, CA;
Applicant(s)
FURCIFER INC., Menlo Park, CA;

Power of Attorney: The patent practitioners associated with Customer Number 139780

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/03/2018

page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/913,669

Projected Publication Date: 09/12/2019
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM
Preliminary Class
359
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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o UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/913,669 03/06/2018 JIAN WANG 50WF-263215 7012
139780 7590 05/06/2019 | EXAMINER |

Sheppard Mullin Richter & Hampton LLP
Weiguo Chen

379 Lytton Ave.

Palo Alto, CA 94301 | ART UNIT | PAPER NUMBER |

2872

HASAN, MOHAMMED A

| NOTIFICATION DATE | DELIVERY MODE |

05/06/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

SheppardMullin_Pair @firsttofile.com
svpatents @ sheppardmullin.com
wchen @sheppardmullin.com

PTOL-90A (Rev. 04/07)

AMBILIGHT EX. 1002; Page 63
Ambilight v. Lannray [PR2026-00367



Application No. Applicant(s)

15/913,669 WANG etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MOHAMMED A HASAN 2872 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)(0J Responsive to communication(s) fledon
O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(J This action is FINAL. 2b) ¥l This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [] Claim(s) ____is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) [ Claim(s) ___ is/are objected to.
9) (3 Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers

10)(J The specification is objected to by the Examiner.

11) The drawing(s) filed on 3/6/2018 is/are: a)¥} accepted or b)(] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)dJ All b)(J Some** ¢)(3J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190501
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Application/Control Number: 15/913,669 Page 2
Art Unit: 2872

DETAILED ACTION

Oath/Declaration

1. Oath and declaration filed on is 3/6/ 2018 accepted.
Claim Rejections - 35 USC § 103

2. Inthe event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is
not identically disclosed as set forth in section 102, if the differences between the claimed invention
and the prior art are such that the claimed invention as a whole would have been obvious before the
effective filing date of the claimed invention to a person having ordinary skill in the art to which the
claimed invention pertains. Patentability shall not be negated by the manner in which the invention
was made.

Claims 1-20 are rejected under 35 U.S.C. 103 as being unpatentable over Lee et
al (2004/0150867 A1).

Regarding claim 1, Lee of gl discloses (refer 1o figure 1) a method of changing an
optical state of an electrochromic film (107, wherein the alectrochromic film (107 has a
plurality of optical slates, comprising: selecting a desired stale of the plurality of optical
states; injecting electric charges into the electrochromic Hilm; monitoring an amount of
the electric charges injedted inio the electrochromic film (paragraph 0012, paragraph

0108).
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Lee ef al discloses all of the dlaimed limitalions except siopping injecling the slaectric
charges when the electric charges reaches a pre-set amount corresponding to the
desired stale.

However, Lee teaches inject a counter ion metal and voltage source is sultable
{paragraph 0108} (e, siopping injecting the electnc charges when the aleclric charges
regches a pre-set amount corresponding o the desired stale)

it would have been obvious to one of ordinary skill in the art gf the time inveniion was
made o provide stopping injecting the electric charges when the eleciric charges
reachas a pre-set amount corresponding (o the desired state into the Lee st gl a
method of changing an optical state of an electrochromic film for the purpose of
electrochemical with a controlled ratio of constituents as taught by Lee {paragraph
G082},

Regarding claim 2, Les ef gl discloses whereln injecting slectric charges inlo the
electrochromic film comprises applving an external DO voltage 1o the electrochromic
film {paragraph 0008},

Regarding claim 3, Lee ef al discloses wheareln injecting slectiic charges inlo the
electrochromic film comprises applying an external DO current 1o the elecirochromic Bim
{paragraph 0008},

Hegarding claim 4, Lee ef al discloses wherein injecting slectric charges into the
glectrochromic fim comprises applving an external pulsed voltage o the elecirochromic

filmy digure 1),

AMBILIGHT EX. 1002; Page 66
Ambilight v. Lannray IPR2026-00367



Application/Control Number: 15/913,669 Page 4
Art Unit: 2872

Regarding claim &, Lee el al discioses wherain injecting electric charges inlo the
electrochromic film comprises applying an external pulsed current o the elecirochromic
film (figure 13,

FRagarding claim 6, Lee ef al discloses wherain injecting slectric charges inlo the
slectrochromic film comprises applying a combinabion of an exiernal voltags and an
exiernal current to the electrochromic film (ligure 1),

Fegarding claim 7, Les ef al discloses wherein injecting elegtric charges info the
electrochromic film comprises applving a combination of a constant power source and a
puised power source [0 the electrochromic film digure 1)

Hegarding claim &, Lee et al discloses {refer {o figure 1) a method of changing an
optical state of an electrochromic film, wherein the electrochromic film has a plurality of
optical states, comprising: selecting a desired slate of the plurality of optical slales;
asxtracting sleciric charges from the slectrochromic film; moniloring an amount of the
gleciric charges extracied from the electrochromic film; and stopping extracting the
glgctric charges when the electric charges reaches g pre-sel amount corrgsponding 1o
the dagired stale (paragraph 0012, paragraph 0105},

Lae of al discloses all of the dlaimed limitalions except siopping injecling the sleclric
charges when the electric charges reaches a pre-set amouni corresponding to the
desired stale.

Howeaver, Lee leaches inject a counter lon metal and vollage source is sultable
(paragraph 0108} {i.e, siopping injeciing the electric charges when the alectric charges

regches a pre-set amount corresponding (o the desired stale)
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i would have besn obvious o ong of ordinary skilf in the art al the lime invention was
made o provide stopping injecting the electric charges when the eleciric charges
regohes a pre-set amount corresponding o the desired state into the Les et ala
method of changing an optical state of an elecirochromic film for the purpose of
glectrochemical with g controlied ratio of constiiuents as taughi by Lee {paragraph
0082).

Hegarding claim 9, Lee et al discloses wherein extracting electric charges from the
atectrochromic Him comprises applyving an external BC voltags to the slectrochromic
filrm (paragraph 4008}

Regarding claim 10, Lee et gl discloses whersin extracting electric charges from the
electrochromic film comprises applving an external DO current {o the electrochromic film
{paragraph 0008}

Hegarding claim 11, Lee el al discioses wherain extracting slectric chargas from the
electrochromic film comprises applying an external puised voltage to the electrochromic
film (Hgure 14,

Regarding claim 12, Les et al discloses wherain extracting electric chargsas from the
glecirochromic fiim comprises applving an exlemnal puised current (o the slectrochromic
film (figure 1),

Hegarding claim 13, Lee et al discloses wherein extracting electric charges from the
glectrochromic fim comprises applving 8 combination of an external vollage and an

sofernal current o the electrochromic flm figure 13,

AMBILIGHT EX. 1002; Page 68
Ambilight v. Lannray IPR2026-00367



Application/Control Number: 15/913,669 Page 6
Art Unit: 2872

Ragarding claim 14, Lee &t gl discloses wherein exiracting chargss into the
electrochromic film comprises applying 8 combination of a consiant power source and a
putsed power souree o the electrochromic film {figure 1)

Ragarding claim 15, Lee ot al discloses {refer to figure 1} a method of changing an
aptical state of an electrochromic film, comprising: setling a pluralily of pre-determined
optical states of the electrochromic film; determining an amount of slectric charges
corrasponding 1o each of the plurality of pre-determined optical states; selecting a
desired state of the plurality of pre-determined optical states; and adiusting an amount
of eleciric charges within the slectrochromic film [0 the determined amount of slectric
charges corresponding to the selected desired siate (paragraph 0012, paragraph 0105},
Lee et al discloses all of the claimed limitations except stopping injecting the electric
charges when the eleciric charges reaches a pra-set amount corresponding o the
desired siate.

However, Lee teaches inject a counter ion metal and voltage source is suitable
{paragraph 0108} {i.e., slopping injacling the electric charges when the eleclric charges
ragches a pre-set amount corresponding o the desired siate)

i would have been obvious 1o one of ordinary skill in the art al the lime Invention was
made o provide stopping injecting the electric charges when the eleciric charges
regches a pre-set amount corresponding o the desired stale into the Les et ala
method of changing an optical stale of an elecirochromic film for the purpose of
glectrochemical with g controlied ratio of consiituents as taughi by Lee {paragraph

0082).
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Ragarding claim 18, Lee &t gl discloses whearein adjusting the amount of slactric
charges within the electrochromic filrn comprises applyving an external DC voltage, an
exiernal pulsed voltage, or combination theregof (o the electrochromic film {paragraph
G008).
Hegarding claim 17, Lee ¢l al discloses wherain adjusiing the amount of electric
charges within the elecirochromic film comprises applving an extemnal DO current, an
gxternal pulsed current, or a combination thereof 1o the electrochromic film {paragraph
(008).
Regarding claim 18, Lee &t af discloses wherein adjusting the amount of electric
charges within the glectrochromic filrm comprises applving g combination of an exiemal
voltage and an external current to the slectrochromic film {paragraph G038).
Hegarding claim 19, Lee et al discloses wharein the external voltage includes DC
voliage and pulsed vollage, and the exdemal current includes DO current and pulsed
current {paragraph 0008}
Fegarding claim 20, Lee of al discloses wherein the plurality of pre-determined optical
states include a clear stale and a dark state of the electrochromic film {(figure 1),
Conclusion
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MOHAMMED A HASAN whose telephone number is
(671)272-2331. The examiner can normally be reached on M-TH 6 AM -4 PM.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Bumsuk Won can be reached on 571-272-2713. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MOHAMMED A HASAN/
Primary Examiner, Art Unit 2872
5/2/2019
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Docket No.: 50WF-263215

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
WANG et al.
Application No.: 15/913,669 Confirmation No.: 7012
Filed: March 06, 2018 Art Unit: 2872
For: METHOD FOR CHANGING STATES OF Examiner: Hasan, Mohammed A
ELECTROCHROMIC FILM
AMENDMENT AND RESPONSE TO OFFICE ACTION
Mail Stop AF
Commissioner for Patents
P. O. Box 1450

Alexandria, VA 22313-1450
Dear Commissioner:

In response to the issues raised in the Office Action mailed May 06, 2019, the period for
response extending to August 06, 2019, Applicant respectfully requests reconsideration of the
outstanding rejections of the present application in light of the following proposed amendments

and remarks.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments follow the amendments section of this paper.
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Reply to Office Action of May 06, 2019

REMARKS

Applicant respectfully requests reconsideration of the application in view of the

foregoing amendments and in view of the reasons that follow.
Amendments to the Claims

Claim 1-5, 8-12, and 15-17 are currently being amended. Upon entry of this amendment,
claim 1-20 are pending in this application. No new matter is added by virtue of this amendment.
Support for the amendments is provided, for example, on FIG. 4, FIG. 8, paragraph [0051]-
[0053] and [0058]-[0059]. Reconsideration and allowance of the claims are respectfully

requested in light of the following remarks.
Rejection under 35 U.S.C. § 103

Claim 1-20 are rejected under 35 U.S.C. § 103 as allegedly being unpatentable over Lee
et al (US2004/0150867) hereafter Lee. Applicant respectfully disagrees with the rejections, but

amended the claims as indicated below.

Applicant has further recited in independent claim 1 and 8, injecting/extracting electric
charges into the electrochromic film “by a driving force, wherein the driving force includes
voltage driving, current driving, and/or a combination of voltage driving and current driving,”
and “determining the driving force based on the desired state of the plurality of optical states.”
Applicant has also added a limitation “determining a driving force, the driving force including
voltage driving, current driving, and/or a combination of voltage driving and current driving,” in

independent claim 15.

Lee describes “to inject a counter ion metal species into the oxide layer of the electrode
thus formed, the conductive substrate of the electrode was placed in ohmic contact with one pole
of a source of voltage (emf source) which has facility for controlling the potential difference
between two electrodes relative to a reference electrochemical potential.” See paragraph [0108].
Lee discloses “a thin film of electrochromic material with a controlled ratio of constituents.” See

paragraph [0082]. Paragraph [0008] of Lee also describes the conductor in electrical contact with

6
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Reply to Office Action of May 06, 2019

the electrochromic material is connected to the cathode of a battery (or other emf source) to drive

the material to change to a colored state.

However, Lee fails to disclose each and every feature of independent claims 1, 8 and 15,
because Lee fails to teach that electric charges may be controlled by different driving forces,
including voltage driving, current driving, and/or a combination of voltage driving and current
driving. Rather, paragraph [0108] of Lee merely teaches a source of voltage placed with the
conductive substrate for controlling the electrode relative to a reference electrochromic potential.
Lee fails to teach using driving forces to manage the rate of changes of injection/extraction of

electric charges in electrochromic films.

The Office contends that Lee fails to disclose “stopping injecting the electric charges
when the electric charges reaches a pre-set amount corresponding to the desired state,” but states
that a voltage source disclosed in paragraph [0108] is suitable. Although Lee discloses voltage
source placed with electrochromic materials, Lee does not teach that relationship of current
driving and voltage driving that may affect the transmission rate of electric charges to reach a
pre-set amount corresponding to the desired state. The present application determines the driving
source based on the desired state of the plurality of optical states, and manages transmission rates
of the plurality of optical states of a electrochromic film based on different driving sources (e.g.
voltage driving, current driving, or a combination of two) before the film reaches the desired
state. Lee only disclose a controlled ratio of constituents for a desired optical state, but fails to
teach the rate of injection/extraction of electric charges in the process of the transmission in a

electrochromic film.

In summary, Lee fails to disclose different driving forces, including voltage driving,
current driving, and/or a combination of voltage driving and current driving, that control the
transmission rate of a plurality of optical states in electrochromic films. At least in view of the

foregoing, Lee fails to disclose the features recited in each of independent claim 1, 8, and 15.

Therefore, the above features are not disclosed or suggested by the cited reference, and it

is therefore believed that claims 1, 8, and 15 are both novel and inventive. Claim 2-7, 9-14, and

AMBILIGHT EX. 1002; Page 82
Ambilight v. Lannray [PR2026-00367



Application No. 15/913,669 Docket No.: S0WF-263215
Reply to Office Action of May 06, 2019

16-20 depend from claim 1, 8, and 15, respectively, and thus dependent claims are believed to be

patentable for at least the same reasons. Withdrawal of this rejection is respectfully requested.
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CONCLUSION

Applicant believes that the present application is now in condition for allowance.

Favorable reconsideration of the application as amended is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a

telephone interview would advance the prosecution of the present application.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-4561. If any extensions of time are needed for timely acceptance of
papers submitted herewith, Applicant hereby petitions for such extension under 37 C.F R. §1.136

and authorizes payment of any such extension fees to Deposit Account No. 50-4561.

Respectfully submitted,

Dated: July 17,2019 By /Weiguo Chen/
Weiguo Chen
Registration No.: 61,878
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
379 Lytton Avenue
Palo Alto, California 94301
(650) 815-2692
Customer Number: 139780
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:
Claims:

1. (Currently Amended) A method of changing an optical state of an electrochromic film,
wherein the electrochromic film has a plurality of optical states, comprising:
selecting a desired state of the plurality of optical states;

injecting electric charges into the electrochromic film_by a driving force, wherein the

driving force includes voltage driving. current driving. and/or a combination of voltage driving

and current driving:

determining the driving force based on the desired state of the plurality of optical states:

monitoring an amount of the electric charges injected into the electrochromic film; and

stopping injecting the electric charges when the electric charges reaches a pre-set amount

corresponding to the desired state.

2. (Currently Amended) The method of claim 1, wherein the voltage driving injeeting
eleetric-charges-into-the-electrochromiefilm-comprises applying an external DC voltage to the

electrochromic film.

3. (Currently Amended) The method of claim 1, wherein the current driving injeeting
electriecharges-into-the-eleetrochromie-film-comprises applying an external DC current to the

electrochromic film.

4, (Currently Amended) The method of claim 1, wherein the voltage driving infeeting
electrie-charges-into-the-eleetrochromie-film-comprises applying an external pulsed voltage to the

electrochromic film.
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5. (Currently Amended) The method of claim 1, wherein the current driving ajeeting
eleetrie-charsesinto-the-eleetrochromte-film comprises applying an external pulsed current to the

electrochromic film.

6. (Original)The method of claim 1, wherein injecting electric charges into the
electrochromic film comprises applying a combination of an external voltage and an external

current to the electrochromic film.

7. (Original) The method of claim 1, wherein injecting electric charges into the
electrochromic film comprises applying a combination of a constant power source and a pulsed

power source to the electrochromic film.

8. (Currently Amended) A method of changing an optical state of an electrochromic film,
wherein the electrochromic film has a plurality of optical states, comprising:
selecting a desired state of the plurality of optical states;

extracting electric charges from the electrochromic film_by a driving force, wherein the

driving force includes voltage driving, current driving, and/or a combination of voltage driving

and current driving;

determining the driving force based on the desired state of the plurality of optical states;

monitoring an amount of the electric charges extracted from the electrochromic film; and
stopping extracting the electric charges when the electric charges reaches a pre-set

amount corresponding to the desired state.

9. (Currently Amended) The method of claim 8, wherein the voltage driving extracting
electrie-charsesfrom-the-elestrochremie-film-comprises applying an external DC voltage to the

electrochromic film.

10. (Currently Amended) The method of claim 8, wherein the current driving extracting
eleetric-charsesfrom-the-electrochromiefilm-comprises applying an external DC current to the

electrochromic film.
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11. (Currently Amended) The method of claim 8, wherein the voltage driving extraeting
eleetriecharges-from-the-eleetrochromie-film comprises applying an external pulsed voltage to

the electrochromic film.

12. (Currently Amended) The method of claim 8, wherein the current driving extraeting
electrie-charges-from-the-electrochromiefilm comprises applying an external pulsed current to

the electrochromic film.

13. (Original) The method of claim 8, wherein extracting electric charges from the
electrochromic film comprises applying a combination of an external voltage and an external

current to the electrochromic film.

14.  (Original) The method of claim 8, wherein extracting charges into the electrochromic
film comprises applying a combination of a constant power source and a pulsed power source to

the electrochromic film.

15. (Currently Amended) A method of changing an optical state of an electrochromic film,
comprising:

setting a plurality of pre-determined optical states of the electrochromic film;

determining an amount of electric charges corresponding to each of the plurality of pre-
determined optical states;

selecting a desired state of the plurality of pre-determined optical states; and

determining a driving force, wherein the driving force includes voltage driving, current

driving, and/or a combination of voltage driving and current driving:

adjusting an amount of electric charges within the electrochromic film to the determined

amount of electric charges corresponding to the selected desired state.

16.  (Currently Amended) The method of claim 15, wherein adjusting the amount of electric

charges within the electrochromic film comprises applying the voltage driving, the voltage

4
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driving including an_external DC voltage, an external pulsed voltage, or combination thereof to

the electrochromic film.

17.  (Currently Amended) The method of claim 15, wherein adjusting the amount of electric

charges within the electrochromic film comprises applying the current driving, the current

driving including an external DC current, an external pulsed current, or a combination thereof to

the electrochromic film.

18. (Original) The method of claim 15, wherein adjusting the amount of electric charges
within the electrochromic film comprises applying a combination of an external voltage and an

external current to the electrochromic film.

19.  (Original) The method of claim 18, wherein the external voltage includes DC voltage and

pulsed voltage, and the external current includes DC current and pulsed current.

20. (Original) The method of claim 15, wherein the plurality of pre-determined optical states

include a clear state and a dark state of the electrochromic film.
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).
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Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/MOHAMMED A HASAN/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190904
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Application/Control Number: 15/913,669 Page 2
Art Unit: 2872

DETAILED ACTION

Allowable Subject Matter

1. Claims 1-20 are allowed.

2. The following is an examiner’s statement of reasons for allowance: The prior art
taken either singularly or in a combination fails to anticipate or fairly suggest the
limitations of the independent claims, in such a manner that rejection under 35 U.S.C.
102 or 103 would be proper. The prior art fails to teach a combination of all the claimed
features as presented in independent claims 1,8 and 15, which include, a msthod of
changing an optical state of an slecirochromic film, wherein the electrochromic film has
a plurality of oplical stales having injecting electric charges inio the eleclrochromic film
by a driving force and the driving force includes voltage driving , current driving, and/or
a combination and determining the driving force based on the desired stais of the
plurality of optical states and monitoring an amount of the electric charges injected inio
the electrochromic film and stopping injecting the eleciric charges when the eleclric

charges reaches a pre-set amount corresponding (o the desired state.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 15/913,669 Page 3
Art Unit: 2872

Conclusion
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MOHAMMED A HASAN whose telephone number is
(571)272-2331. The examiner can normally be reached on M-TH 6 AM -4 PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Bumsuk Won can be reached on 571-272-2713. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/MOHAMMED A HASAN/
Primary Examiner, Art Unit 2872
9/4/2019
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Examiner Name | Mohammed A. Hasan
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):
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X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).
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That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
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[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Weiguo Chen/ Date (YYYY-MM-DD) 2019-10-14

Name/Print Weiguo Chen Registration Number b1878

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/913,669 03/06/2018 JIAN WANG 50WF-263215 7012
139780 7590 11/12/2019 | EXAMINER |

Sheppard Mullin Richter & Hampton LLP
Weiguo Chen

379 Lytton Ave.

Palo Alto, CA 94301 | ART UNIT | PAPER NUMBER |

2872

HASAN, MOHAMMED A

| NOTIFICATION DATE | DELIVERY MODE |

11/12/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

SheppardMullin_Pair @firsttofile.com
svpatents @ sheppardmullin.com
wchen @sheppardmullin.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Noth CofA//ed bl 15/913,669 WANG et al.
olice of Allowabllily Examiner ArtUnit | AIA (FITF) Status
MOHAMMED A HASAN 2872 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 7/18/2019.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/MOHAMMED A HASAN/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191106
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Application/Control Number: 15/913,669 Page 2
Art Unit: 2872

DETAILED ACTION
Information Disclosure Statement
1. The prior art documents submitted by application in the Information Disclosure
Statement filed on 10/14/2019 have all been considered and made of record ( note the
attached copy of form PTO — 1449).
Allowable Subject Matter
2. Claims 1-20 are allowed.
3. The following is an examiner’s statement of reasons for allowance: The prior
art taken either singularly or in a combination fails to anticipate or fairly suggest
the limitations of the independent claims, in such a manner that rejection under 35
U.S.C. 102 or 103 would be proper. The prior art fails to teach a combination of all the
claimed features as presented in independent claims 1,8 and 15, which include, a
method of changing an optical state of an electrochromic film, wherein the
electrochromic film has a plurality of optical states having injecting electric charges into
the electrochromic film by a driving force and the driving force includes voltage driving ,
current driving, and/or a combination and determining the driving force based on the
desired state of the plurality of optical states and monitoring an amount of the electric
charges injected into the electrochromic film and stopping injecting the electric charges

when the electric charges reaches a pre-set amount corresponding to the desired state.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany

the issue fee. Such submissions should be clearly labeled “Comments on
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Application/Control Number: 15/913,669 Page 3
Art Unit: 2872

Statement of Reasons for Allowance.”
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MOHAMMED A HASAN whose telephone number is
(571)272-2331. The examiner can normally be reached on M-TH 6 AM -4 PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Bumsuk Won can be reached on 571-272-2713. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Application/Control Number: 15/913,669

Page 4
Art Unit: 2872

/MOHAMMED A HASAN/
Primary Examiner, Art Unit 2872
11/6/2019
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Receipt date: 10/14/2019 15/913,669 ~ GAU: 2872

Doc code: IDS PTO/SB/08a (02-18)
Doc description: Information Disclosure Statement (IDS) Filed US. Patent and Tézz:ﬁ;ﬁfé%:;el}? ugh 11302020 OMB Soo 10931
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
Application Number 15913669
Filing Date P018-03-06
INFORMATION DISCLOSURE First Named Inventor ‘ Jian Wang
STATEMENT BY APPLICANT | EZ
( Not for submission under 37 CFR 1.89)
Examiner Name ‘ Mohammed A. Hasan
Attorney Docket Number | 50WF-263215

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 H365365 1994-11-15 Ripoche et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
ik Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20160202590 P016-07-14 Viebarth et al.
2 0170298682 P017-10-19 pvang et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Name of Patentee or
Applicant of cited
Document

Examiner| Cite | Foreign Document Country Kind | Publication

: 5
Initial* No | Numbers Code21 Code#| Date T

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.18 ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.H/
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sceipt date: 10/14/2019 15/913. 669 - GAU: 2872
Application Number 15913669
Filing Date 2018-03-06

INFORMATION DISCLOSURE First Named Inventor ’ Jian Wang

STATEMENT BY APPLICANT T2e72

( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Mohammed A. Hasan
Attorney Dacket Number |50WF—263215

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite s . . ) s
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

publisher, city and/or country where published.

Bearch Report for European Application No. 19160709.2, mailed on July 12, 2019, 11 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature || /MOHAMMED A HASAN/ Date Considered ‘ 11/06/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if

English language translation is attached.

EFS Web 2.1.18

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.H/
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sceipt date: 10/14/2019 15/913. 669 - GAU: 2872
Application Number 15913669

Filing Date 2018-03-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’Jian Wang

Art Unit | 2872

Examiner Name ‘ Mohammed A. Hasan

Attorney Dacket Number |50WF—263215

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Weiguo Chen/ Date (YYYY-MM-DD) 2019-10-14
Name/Print Weiguo Chen Registration Number kﬁ 878

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18 ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.H/
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Receipt date: 10/14/2019 15/913,669 ~ GAU: 2872

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.H/

EFS Web 2.1.18
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
15913669 06-Mar-2018 JIAN WANG 50WF-263215 7012
TITLE OF INVENTION :

METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

Entity Status Application Type ArtUnit [Class - Subclass EXAMINER
Small Utility under 35 USC 111(a) |2872 265000 MOHAMMED HASAN
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$500 $0 $500 13-Dec-2019 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

139780

Sheppard Mullin Richter & Hampton LLP
Weiguo Chen

379 Lytton Ave.

Palo Alto CA 94301

UNITED STATES

650-815-2692

§hnpp2rr|l\/|||||in_D2irﬁﬂfircH‘nfi|n com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AlA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

@ Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

O Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ I authorize USPTO to apply my previously paid issue fee to the

Issue Fee
& current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any dd%ﬁ%‘éﬁ' or credit any
overpayment, to Deposit Account Number .

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

Furcifer Inc. Fremont CALIFORNIA  united states corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Weiguo Chen/ Date 12-11-2019
Name Weiguo Chen Registration Number (61878
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number:

15913669

Filing Date:

06-Mar-2018

Title of Invention:

METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM

First Named Inventor/Applicant Name:

JIAN WANG

Filer:

Weiguo Chen/Krystle Mestressat

Attorney Docket Number:

50WF-263215

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPL ISSUE FEE 2501 1 500 500
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 38001603
Application Number: 15913669
International Application Number:
Confirmation Number: 7012
Title of Invention: METHOD FOR CHANGING STATES OF ELECTROCHROMIC FILM
First Named Inventor/Applicant Name: JIAN WANG
Customer Number: 139780
Filer: Weiguo Chen/Krystle Mestressat
Filer Authorized By: Weiguo Chen
Attorney Docket Number: 50WF-263215
Receipt Date: 11-DEC-2019
Filing Date: 06-MAR-2018
Time Stamp: 16:30:35
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $500
RAM confirmation Number E2019BAG30334408
Deposit Account 504561
Authorized User Krystle Mestressat

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
45992
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
9f4e0eebbfbaaf44ab9cf0541fdf11faSdfael)
dé
Warnings:
Information:
32073
2 Fee Worksheet (SB06) fee-info.pdf no 2
d1546a31e13e5c00243ccca2aa57f080ad 56
3a57
Warnings:
Information:
Total Files Size (in bytes){ 78065

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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% UNITED STATES PATENT AND TRADEMARK OFFICE

ENES UNITED STATES DEPARTMENT OF COMMERCE
R United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

83

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/913,669 01/21/2020 10539851 S0WF-263215 7012
139780 7590 01/01/2020
Sheppard Mullin Richter & Hampton LLP
Weiguo Chen
379 Lytton Ave.

Palo Alto, CA 94301

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

JIAN WANG, MENLO PARK, CA;
FURCIFER INC., Menlo Park, CA;
YAN ZHOU, MENLO PARK, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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