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ELECTRODE AND LITHIUM-ION BATTERY

TECHNICAL FIELD

The present application relates to batiery, and more particularly to

an electrode and a lithium-ion battery.

BACKGROUND

Lithium-ion batieries have entered the daily life with the

advancement of science and technology and the improvement of
environmental protection requirements. With the rapid popularization of
ithium-ion  batteries, safely problems caused by external forces
puncturing hthium-ion batteries occasionally occur on the users side,
and their safety performance has been increasingly received attention by
people, especially the continued fermentation of some cell phone
explosions, causing users, sales backends, and lithium-ion batlery
manufacturers all place new demands on the safety performance of
Hthium-ion batteries.

Current methods for improving the safety of lithium-ion batteries are
at the expense of the energy density of lithium-ion batlleries. Therefore,
there is an urgent need {o provide a technology that can significantly
improve the safety performance of lithium-ion batteries under conditions

of higher energy density.

SUMMARY OF THE APPLICATION

in the examples of the present application, a double layer design

used for the active material layer in the electrode can avoid the internal
short circuit of the lithium-ion battery caused by the exiernal force and
will not cause the battery to fail.

Some examples of the present application provide an electrode
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comprising: a current collector; a first active material layer, comprising a
first active malterial; and a second active material layer, comprising a
second active material;, wherein the first active material layer is arranged
between the current collector and the second active material layer, the
first active material layer is formed on at least one surface of the current
coliector, anda ratio of an average particle size of the second active
material {0 an average particle size of the first active material is from 1.1
to 40:1.

in above electrode | the first active material has an average pariicle
size in a range of 0.2 um to 15 um. The average particle size (Dv50)
refers to a particle size that reaches a volume accumulation of 50%
from the small particle size side in a volume-based granularity
distribution.

in above electrode | a particle size of 90% accumulative volume of
the first active material is less than 40 ym. A particle size of 90%
accumulative volume (Dv80) refers to a particle size that reaches a
volume accumulation of 90% from the small pariicle size side in a
volume-based granularity distribution.

in above electrode | the first active material layer has a thickness of
2 umito 30 um.

in above electrode | the second active material layer has a thickness
equal o or more than 30 uym.

in above electrode | the first active material comprises one of lithium
cobaltate, lithium manganate, lithium nickelate, lithium nickel cobalt
manganese oxide, lithium iron phosphate, lithium iron manganese
phosphate, lithium vanadium phosphate, lithium vanadyl phosphate,
ithium-rich manganese-based materials, lithium nickel cobalt aluminate
and lithium titanate, and combinations thereof.

in above electrode | the second active material comprises one of
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ithium cobaltate, lithium nickel cobalt manganese oxide, lithium nickel
coball aluminum oxide, lithium-rich manganese-based material, lithium
iron phosphate, and combinations thereof.

in above electrode | the first active material comprises one of
artificial graphite, natural graphite, mesocarbon microbeads, soft carbon,
hard carbon, silicon, silicon carbide, lithium titanate, and combinations
thereof.

in above electrode |, each of the first active material layer and the
second active material layer further comprises a binder, and the binder
comprises one selected from polyvinvlidene fluoride, vinvlidene
fluoride-hexafluoropropylene copolymer, polyamide, polyacrylonitrile,
polyacrylates, polyacrylic acids, polyacrylic acid salt,
carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether,
polymethyi methacrylate, polytetrafiuoroethylene,
polyhexafluoropropylene and  sityrene  butadiene rubber, and
combinations thereof.

Some examples of the present application further provide a
lithium-ion battery comprising above electrode s.

The double-layered active material layer is used for the active
material layer in the electrode  of the present application to ensure that
the lithium-ion battery does not generate a short circuit when pressed by
an external force, thereby ensuring the mechanical safety performance of

the lithium-ion battery.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a schematic view of the structure of a positive

electrode.
Figure 2 shows a schematic view of the structure of a positive

electrode according to some examples of the present application.
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DETAILED DESCRIPTION OF THE EXAMPLE

The following examples may enable those skilled in the art 1o more

fully understand the present application, but do not limit the present
application in any way.

The double-layered active material layer is used for the active
material layer in the electrode in the examples of the present application
to ensure that the lithium-ion battery does not generaie a short circuit
when pressed by an external force (the corresponding test method being
a nail test), thereby ensuring the mechanical safety performance of the
ithium-ion battery (50% pass the nail test). The technical means of the
present application can be applied to a lithium-ion battery and play a
great safety role in a lithium-ion battery application terminal. i should be
noted that the present application takes the positive electrode as an
example, and the negative electrode can also realize the {echnical
solution.

in the process of nail penetration for lithium-ion battery, four short
circuits usually occur: positive elecirode active material layer-negative
electrode active material layer, positive electrode aclive material
layer-negative electrode current collector (usually copper foil}, positive
electrode current collector (usually aluminum foil)-negative electrode
current collector, positive electrode current collector-negative electrode
active material layer. In these four short-circuit modes, the short circuit
mode of the positive electrode current collector-negative electrode active
material layer is the most dangerous among the four short circuit modes
because the short circuit power at the time of a short circuit is very large.
Therefore, preferentially avoiding such a short circuit mode of the
positive electrode current collector-negative electrode active material

fayer is the most direct means for improving the safety of the lithium-ion
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battery penetrating through nails.

in the present application, the short circuit of the positive current
collector-negative electrode active material layer is avoided. That is {o
say, a coating with a higher resistivity is provided on the surface of the
negative electrode active material layer, or a coating with a higher
resistivity is provided on the surface of the positive electrode current
collector to avoid direct contact between the negative elecirode aclive
material layer and the positive electrode current collector so as o
ovrevent the most dangerous short circuit mode from occuring. The
coating provided on the surface of the negative electrode active material
fayer or the surface of the separator is usually a ceramic layer. By
increasing the thickness of the ceramic layer, a short circuit between the
negative electrode active material layer and the positive electrode
current collector can be avoided. In order to avoid this short-circuit
pattern between the negalive electrode active material layer and the
positive electrode current collector, the thickness of these coatings
should not be too thin (generally al least greater than the surface
roughness of the negative electrode active matenal layer surface), which
will bring about the loss of energy density of the lithium-ion battery. In
addition, these coatings increase the transmission distance of lithium
ions from the positive electrode {o the negative electrode, increase the
transmission impedance of the lithium-ion battery, and greatly deteriorate
the dynamic performance of the lithium-ion battery. And due to the large
damage to the lithium-ion battery during the nail process, part of the
coating will fall off during the nail process, thus affecting the stability of
the nail protection effect.

One technical means is to allow the surface of the positive electrode
current collector 1o adhere to a material with a higher resistivity {o avoid

direct contact between the positive electrode current collector and the
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negative electrode active material layer during the nail process. it is a
common practice to reduce the particle size of the positive electrode
active material and increase the binder content of the positive electrode
active material layer. The decrease of the particle size of the positive
electrode active material will reduce the cycle performance of the
lithium-ion batiery, and increasing the binder content in the positive
electrode active material layer will make the posilive electrode become
brittle, resulting in a greater effects on the production process and the
energy density of the lithium-ion batlery.

As shown in Figure 1, a schematic view of a positive elecirode is
shown. The positive electrode current collector 1 is located between two
active material lavers 2. Figure 2 shows a double-lavered active material
fayer structure of the present application, e, an additional active
material layer 3 is formed between the active matenal layer 2 and the
positive electrode collector 1. The material and formulation of the active
material layer 3 are optimized so that the adhesive force between the
active material layer 3 and the positive electrode current collector 1 is
increased, thereby protecting the positive electrode current collector 1,
and the active material layer 3 will not come off during the nail process.
Also, the short-circuit mode of the positive electrode current
coliector-negative electrode active material layer does not occur during
the nail process, thereby ensuring the safety performance of the
ithium-ion battery. For better differentiation, the active material layer 3 is
hereinafter referred to as a first active material layer, and the active
material layer 2 is referred {0 as a second active material layer. This is
merely for better description and does not limit the present application.

The second active material layer 2 and the first active material layer
3 of the present application each contain a positive active material when

compared with coating a non-conductive or poorly-conductive material
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fayer between the positive electrode current collector and the active
material layer, so that both the first and second active material layers can
provide energy, and their energy density is high. The design of the
present application has no effect on the conductive properties of the
active material layer, while using a non-conductive or poorly conductive
coating for hthium-ion batteries may exert greater influence on the
electronic conductance capability of lithium-ion batleries, so that the
normal charge and discharge of the lithium-ion battery will be affected.

The positive electrode active material of the first active material
layer in the examples of the present application comprises one of lithium
coballate, lithium manganate, lithium nickelate, lithium nickel cobalt
manganese oxide, lithium iron phosphate, lithium iron manganese
pvhosphate, lithium vanadium phosphate, lithium vanadyl phosphate,
lithium-rich manganese-based materials, lithium nickel cobalt aluminate
and lithium titanate, and combinations thereof. The positive electrode
active material of the second active material layer comprises the
combination of one or more selected from the group consisting of lithium
cobaltate, lithium nickel cobalt manganese oxide, lithium nickel cobalt
aluminum oxide, lithium-rich manganese-based material, lithium iron
oshosphate. The positive electrode active material layer is a two-layer
structure, and there are two positive electrode active material layers on
the surface of the positive elecirode current collector. Although the
positive electrode active material of the two active material layers shown
in Figure 2 has a clear interface, the interfaces of the two active material
fayers are bonded to each other without obvious interface by the
embedding of the upper and lower layer particles and the binder between
the two active material layers.

The active material layer of the double-layer structure protects the

positive electrode current collector and the first active material layer
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plays a leading role. In order to achieve the protection of the positive
electrode current collector, the positive electrode active material of the
first active material layer is required {o have a small particle size so as {o
achieve higher coverage and adhesion on the positive electrode current
collector {(aluminum foil). In order to ensure the covering and bonding of
the positive electrode current collector while reducing the influence of the
first active material layer on the whole active material layer (the first
active material layer has a lower compaction density than the second
active material layer, so it is necessary {0 reduce the volume proportion
of the first active material layer in the whole active material layer as much
as possible). In the granularity distribution of the posilive electrode aclive
material of the first active material layer on a volume basis, a particle size
that reaches volume accumulation of 50% from a small particle size
(Dv50) ranges from 0.2 um to 15 um. And in the granularity distribution of
the positive electrode aclive material of the first active material layeron a
volume basis, a particle size that reaches volume accumulation of 80%
from a small particle size (Dv90) ranges below 40 um. In order {0 ensure
the protective effect on the positive electrode current collecior, the first
active material layer needs to completely cover the positive elecirode
current collector. The smaller the particles of the positive electrode active
material, the thinner the coating can be made while the compaction
density of the positive electrode active material of small particles will be
lower, leading a certain impact on the energy density of the lithium-ion
battery.

in addition, considering that the first active material layer and the
second active material layer also have some interactions, comprising the
effects of adhesion and electron conduction, and considering that the
first active material layer cannot be crushed due to the force transfer of

the second active material layer particles during the cold pressing, so the
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particle size ratio of the second active material layer and the first active
material layer is another important factor that affects the performance of
the lithium-ion batiery.

in order to prevent the first active material layer from being damaged
by the positive active material in the second active material layer during
the cold pressing and {o ensure the maximum adhesion between the first
active material layer and the second active material layer, the ratio of
Dv50 between the positive electrode active materials of the first active
material layer and the second active material layer is in a certain range,
i.e., DvE0 (of the second active material layer): Dv50 (of the first active
material layer) = 1: 110 40:1. The particles of the positive active material
of the second active material layer are {oo large, and thus the destructive
effect on the first aclive material layer after the cold press increases,
thereby resulting in the weakening of the protective effect of the first
active material layer on the positive electrode current collector. In
addition to the binding effect of the binder between the first aclive
material layer and the second active material layer, the mutual riveting
action of the positive electrode active material particles can also provide
a certain binding effect. This bonding effect requires that the particle size
difference between the particles is not too large. When the particles of
the second active material layer are too large, this riveting effect is
weakened, so that the interface between the layers becomes distinct or
even separate.

in addition, the first active material layer needs a certain thickness in
order to achieve full coverage of the positive electrode current collector.
in order to achieve this goal, the particle size of the active material of the
first active material layer has an upper limit. Since the particle size of the
positive electrode active material in the first active material {ayer is small

and the binder contained in the first active material layer is larger than
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the binder in the second active material layer, the thickness of the first
active material layer cannot be {oo large, otherwise it will reduce the
energy density of lithium-ion batteries. Alsg, since the first active material
layer needs io cover the positive electrode current collector, the
thickness of the first active material layer needs to be controlled to 3
um-40 um, and the thickness after cold pressing is 2 um-30 um. In
particular, the thickness of the first active material layer is not less than
Dv90 of the positive elecirode active material in the first active material
fayer, which is 1o ensure the coverage of the first acltive material layer,
thereby achieving complete protection of the positive electrode current
collector. Since the positive electrode active material of the first active
material layer has a small particle size, the compaction density thereof
will be relatively low. Therefore, in order {0 achieve a high energy density
of the lithium-ion battery, the thickness of the second active material
fayer needs to be increased, and the thickness of the second active
material layer is increased, e.g., to 30 um or more. The thicker the
second active material layer, the higher the energy density of the
lithium-ion battery.

The positive electrode is cold-pressed under a certain pressure, and
the active material layer is pressed into an electrode having a certain
thickness. Since the active material layer of the present application has a
double-layer structure, the compaction density of the positive electrode
can be divided into the compaction density of the second actlive material
layer, the compaction density of the first active material layer, and the
overall compaction density. To ensure the energy density of a lithium-ion
battery, it is required that the positive electrode has a higher
compaction density, the compaction density of the first active material
layer is greater than 2.8 g/cc, the compaction densily of the second

active material layer is greater than 3.3 g/cc and the compaction density
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of the all active material layers is greater than 3.2 g/cc.

in addition, in oder to achieve higher bonding for the first active
material layer, it is required that the first active material layer contains a
certain amount of binder, and the binder comprises, but is not limited to,
one polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacryionitrile, polyacrylates, polyacrylic acids,
polyacrylates, carboxymethylcellulose sodium, polyethylene pyrrolidone,
polyvinyl  ether, polymethyl methacrylate, polytetrafluoroethyiene,
polvhexafluoropropylene and  styrene  butadiene  rubber, and
combinations therecf. On the one hand, the binder allows the active
material layer and the positive electrode current collector (o have a better
adhesion, on the other hand, when the binder content increases, the first
active material layer will have a lower compaction density. The mass
content of the binder in the first active material layer is selected in the
range of 1.5% 1o 6%, and the mass conient of the binder in the second
active material laver is selected in the range of 0.5% to 4%.

Since the positive electrode active material in the positive electrode
generally has a relatively common conductivily, the active material layer
also contains a certain amount of a conductive agent, such as carbon
black (SP), carbon nanotubes (CNT), graphene, and the like. The
conductive agent increases its electrical conductivity, and the mass
content of the conductive agent is selected in the range from 0.5% 10 5%.

in addition, some other treatments may be performed on the first
active material layer or the second active material layer, or some
treatments may be performed on the positive elecirode current collector,
such as a roughness freatment, a heat treatment, etc.. The working
principle or effect comprises enhancing the adhesion of the current
collector. Although such principle or effect is not described in detail in

this application, it is comprised in the scope of the present application.
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The examples of the present application further provide a lithium-ion
battery comprising above positive electrode. The lithium-ion battery
comprises a positive electrode, a negative electrode, an separator, an
electrolyte, and the like. The negative electrode comprises a negative
electrode current collector and a negative electrode active material layer
coated on the negative elecirode current collector, and the negative
electrode active material layer comprises a negative electrode active
material, a conductive agent and a binder. The negative electrode
current collector may be a Cu foil, however, other negative electrode
current collectors commaonly used in the art may be used. The conductive
agent and the binder of the negative electrode active material layer are
similar to the conductive agent and the binder of the positive electrode
active material layer described above, and will not be described herein.
The negative electrode active material comprises, but is not limited to,
one of soft carbon, hard carbon, mesocarbon microbeads (MCMB),
silicon, silicon-carbon composites, lithium titanate, alloys, artificial
graphite, and natural graphite, and combinations thereof. Above negative
electrode active material comprises a negative electrode active material
that has been doped and/or coated in the prior art.

The separator comprises a polyethylene (PE) separator, a
polypropylene (PP) separator, and the like. In addition, the separator
comprises one of a bare separation film, an inorganic particle-coated
separation film, a polymer-coated separator, or a combination thereof,
depending on whether or not the surface of the separator comprises a
coating and on the type of the coating. The elecirolyte comprises at least
two of dimethyl carbonate (DMC), ethyl methy! carbonate (EMC), diethy!
carbonate (DEC), ethylene carbonate (EC), propylene carbonate (PC),
propyl propionate (PP). Further, the electrolyte may additionally

comprise at least one of vinylene carbonate (VC), flucroethylene
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carbonate (FEC), and dinitrile compounds as an electrolyte additive,
wherein the dinitrile compound comprises succinonitrile { SN).

The positive electrode, the separator, and the negative electrode
are sequentially wound or stacked into a hare cell, and then filled into, for
example, an aluminum plastic film, and then the electrolyte is injected,
followed by chemical conversion and package. Then, the prepared
ithium-ion battery is subjected o performance test and cycle test.

it will be understood by those skilled in the art that above-described
method for producing a lithium-ion battery is only an example. Other
methods commonly used in the art can be used without departing from
the disclosure of the present application.

The electrode of the present application can be used in lithium- ion
batteries of different structures. In the examples, a wound lithium-ion
battery is taken as an example, but the positive electrode of the present
application can be applied to lithium ions of laminated structures,
mulii-electrode tab structures, and the like, all of which are comprised in
the scope of the present application.

The electrode of the present application may be other types of
electrode. In the examples, a positive electrode  is taken as an example,
but the electrode of the present application may be a negative
electrode , all of which are comprised in the scope of the present
application.

The electrode  of the present application can be used in lithium-ion
batteries of different types. In the examples, a soft package lithium-ion
battery is taken as an example, but the electrode of the present
application can be applied to other lithium-ion batteries such as square
aluminum shell batteries, cylindrical batleries, and the like, all of which
are comprised in the scope of the present application.

Some specific examples and comparative examples are listed below
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to better illustrate this application.

Comparative Example 1

An aluminum foil is used as the positive electrode collector, and a
layer of lithium cobaltate slurry composed of 97.8wt% LiCoQO:(LCO),
0.8wit% polyvinylidene fluoride (PVDF) and 1.4wit% conductive carbon
black is evenly coated on the surface of aluminum foil. Then drying was
performed at 85 T, foliowed by cold pressing, cutting, slitting, and
drying under a vacuum condition of 85 C for 4 h to prepare a positive
electrode, wherein the thickness of the coating is 63 um.

A copper foil 1s used as a negative electrode collector, and a layer of
graphite slurry composed of 97.7wi% arlificial graphite, 1.3wt%
carboxymethyl cellulose sodium (CMC) and 1.0wt% styrene butadiene
rubber (SBR) is evenly coated on the surface of copper foil. Then drying
was performed at 85 C, followed by cold pressing, cutting, slitting, and
drying under a vacuum condition of 85 C for 4 h {o prepare a negative
electrode.

The positive electrode and the negative electrode are wound
after being slit, and the positive electrode and the negative elecirode
are separated by a polyethylene separator to prepare a wound bare cell,
After the bare cell is top-side sealed, spray-coded, vacuume-dried, filled
with electrolyte, and allowed {o stand at high temperatures for chemical

conversion and capacity, a finished lithium-ion battery can be obtained.

Example 1

An aluminum foil is used as the positive electrode collector, and a
fayer of small particle lithium nickel cobalt manganese oxide slurry
composed of 95.8wi% lithium nickel coball manganese oxide, 2.8wi%
polyvinylidene fluoride (PVDF) and 1.4wt% conductive carbon black is
evenly coated on the surface of aluminum foil for drying under 85 C; a
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layer of lithium cobalt oxide slurry composed of 97.8wt% LiCoQO,{(LCO),
0.8wi% polyvinylidene fluoride (PVDF) and 1.4wt% conductive carbon
black is evenly coated as g second active material layer on the first active
material layer coated with the lithium nickel cobalt manganese oxide
sturry; then drying was performed at 85 U, followed by cold pressing,
cutting, slitting, and drying under a vacuum condition of 85 C for4 h o
prepare a positive electrode . Wherein, Dv50 of the first active material
(lithium nickel cobalt manganese oxide) of the first active material layer is
0.2 um, and Dvo0 of the first aclive material (lithium nickel cobalt
manganese oxide} of the first active maternal layer is 20 um. The
thickness of the first active material layer is 25 pm, the ratio of Dv50
hetween the second active material to the first active material is 2:1, and
the thickness of the second aclive material layer is 54 um.

A copper foil 1s used as a negative electrode collector, and a layer of
graphite slurry composed of 97.7wi% arlificial graphite, 1.3wt%
carboxymethyl cellulose sodium (CMC) and 1.0wt% styrene butadiene
rubber (SBR) is evenly coated on the surface of copper foil. Then drying
was performed at 85 C, followed by cold pressing, cutting, slitting, and
drying under a vacuum condition of 85 C for 4 h {o prepare a negative
electrode .

The positive electrode and the negative electrode are wound
after being slit, and the positive electrode and the negative electrode
are separated by a polyethylene separator to prepare a wound bare cell,
After the bare cell is top-side sealed, spray-coded, vacuume-dried, filled
with electrolyte, and allowed to stand at high temperatures for chemical

conversion and capacity, a finished lithium-ion battery can be obtained.

Example 2

it is the same as the preparation method of Example 1, except that
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Dv50 of the first active material layer in Example 2is 0.5 um.

Example 3
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 3is 1 um.

Example 4
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 4 is 3 um.

Example 5
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 5is 5 um.

Example 6
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 6is 7 um.

Example 7
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 7 is 9 um.

Example 8
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 8is 11 um.

Example 8
it is the same as the preparation method of Example 1,

Dv50 of the first active material layer in Example 8 is 15 um.
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Example 10
it is the same as the preparation method of Example 1, except that

Dv50 of the first active material layer in Example 10 is 16 ym.

Example 11
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 11 is 7 um and Dva0 of

the first active material layer is 8 ym.

Example 12
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 12 18 7 um and Dv80 of

the first active material layeris 10 um.

Example 13
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 13 is 7 um and Dv90 of

the first active material layer is 15 um.

Example 14
it is the same as the preparation method of Example 1, except that
Dv50 of the first acltive material layer in Example 14 is 7 um and Dv80 of

the first active material layer is 25 um.

Example 15
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 15 is 7 um and Dv80 of

the first active material layer is 40 um.
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Example 16
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 16 is 1 um and Dva0 of

the first active material layer is 2 ym.

Example 17
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 17 is 1 um and Dv80 of

the first active material layer is 5 ym.

Example 18
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 18 is 1 um and Dv90 of

the first active material layer is 10 um.

Example 18
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 19 is 1 um and Dv80 of

the first active material layer is 15 um.

Example 20
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 20 is 1 um and Dv80 of

the first active material layer is 20 um.

Example 21
it is the same as the preparation method of Example 1, except that

Dv50 of the first active material layer in Example 21 is 7 um and Dv80 of
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the first active material layer is 45 um.

Example 22

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 22 is 7 um and the ratio
of Dv50 between the second active material layer to the first active

material layer is 1.1

Example 23

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 23 i1s 7 um and the ratio
of DvB0 between the second active material layer to the first aclive

material layer is 5:1.

Example 24

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 24 is 1 um and the ratio
of Dv50 between the second active material layer to the first active

material layer is 1:1.

Example 25

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 25 is 1 um and the ratio
of Dvb0 hetween the second active material layer to the first aclive

material layer is 2:1.

Example 26
it is the same as the preparation method of Example 1, except that

Dv50 of the first active material layer in Example 26 is 1 um and the ratio
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of Dv50 between the second active material layer to the first active

material layer is 5:1.

Example 27

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 27 is 1 um and the ratio
of Dvb0 between the second active material layer to the first aclive

material layer is 10:1.

Example 28

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 28 is 1 um and the ratio
of DvB0 between the second active material layer {o the first active

material layer is 20:1.

Example 29

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 29 is 1 um and the ratio
of Dv50 between the second active material layer to the first active

material layer is 40:1.

Example 30

it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 30 is 1 um and the ratio
of Dv50 between the second active material layer {o the first active

material layer is 45:1.

Example 31

it is the same as the preparation method of Example 1, except that
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Dv50 of the first active material layer in Example 31 is 1 ym and the

thickness of the first active material layer is 2 ym.

Example 32
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 32 is 1 ym and the

thickness of the first active material layer is 5 ym.

Example 33
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 33 is 1 ym and the

thickness of the first acltive material layer is 7 ym.

Example 34
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 34 is 1 um and the

thickness of the first active material layer is 10 um.

Example 35
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 35 is 1 um and the

thickness of the first active material layer is 15 um.

Example 36
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 38 is 1 ym and the

thickness of the first active material layer is 20 um.

Example 37
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it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 37 is 1 ym and the

thickness of the first active material layer is 30 um.

Example 38
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 38 is 7 ym and the

thickness of the second active material layer is 30 um.

Example 39
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 39 is 7 um and the

thickness of the second active material layer is 40 um.

Example 40
it is the same as the preparation method of Example 1, except that
Dvbs0 of the first active malerial layer in Example 40 is 7 ym and the

thickness of the second active material layer is 50 um.

Example 41
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 41 is 7 ym and the

thickness of the second active material layer is 60 um.

Example 42
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 42 is 7 ym and the

thickness of the second active material layer is 70 um.
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Example 43
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 43 is 7 ym and the

thickness of the second active material layer is 80 um.

Example 44
it is the same as the preparation method of Example 1, except that
Dv50 of the first active material layer in Example 44 is 7 yum and the

thickness of the second active material layer is 100 um.

Example 45
it is the same as the preparation method of Example 1, except that

Dv50 of the first active material layer in Example 45is 7 um.

Example 46

it is the same as the preparation method of Example 1, except that
the positive electrode active material of the first active material layer in
Example 46 is lithium cobaltate and Dv50 of the first active material layer

is 7 m.

Example 47

it is the same as the preparation method of Example 1, except that
the positive electrode active material of the first active material layer in
Example 47 is lithium manganese oxide and Dv50 of the first active

material layeris 7 um.

Example 48
it is the same as the preparation method of Example 1, except that

the positive electrode active material of the first active material layer in
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Example 48 is lithium iron phosphate and Dv50 of the first active material

tayer is 7 um.

Example 49

it is the same as the preparation method of Example 1, except that
the positive electrode active material of the first active material layer in
Example 49 is lithium nickel cobalt aluminate and Dv50 of the first active

material layer is 7 ym.

Example 50

it is the same as the preparation method of Example 1, except that
the positive electrode active material of the first active material layer in
Example 50 is lithium titanate and Dv50 of the first active material layer is

7 um.

Next, the passing rate of nail penetration and energy density of
Hthium-ion batteries are tested.

1. Method for nail test:

Place the lithium-ion battery ina 25 C thermostat and allow it {o stand
for 30 minutes to allow the lithium-ion battery to reach a constant
temperature. The thermostated lithium-ion battery is charged at a constant
current of 0.5 C to a voltage of 4.4 V, and then charged at a constant voltage
of 44 V to a current of 0.025 C. The fully-charged lithium-ion batiery is
transferred to a nailing tester and the test ambient temperature is maintained
at 25 Tx2 C, and then a steel nail with a 4 mm diameter is used o
penetrate through the center of the lithium-ion battery at a uniform speed of
30 mm/s  and keep the steel nail for 300 s. if the lithium-ion battery does
not fire and explode, it is marked as PASS. Ten lithium-ion batteries are

tested each time, and the number of lithium-ion batteries passed the nail test
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is used as an indicator (o evaluate the safely performance of the lithium-ion
battery.

2. Method for testing energy density:

Place the lithium-ion battery in a 25 'C thermostat and allow it 1o stand
for 30 minutes to allow the lithium-ion battery to reach a constant
temperature. The thermostated lithium-ion battery is charged at a constant
current of 0.5 C to a voltage of 4.4 V, and then charged at a constant voltage
of 4.4 V to a current of 0.05C, discharged at 0.5 C to a voltage of 3.0V, and
the discharge energy is recorded.

Energy density = discharge energy / (length * width * thickness of
ithium-ion battery ).

Experimental parameters and measurement resulis of the respective

examples and comparative examples are shown in Table 1 below.

Table 1
fas-
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Mass 5
ratio
cont- | cont-
{the
Thickn eni of { entof
Dvb0/ § Dvad/ | secon Thickn-
-e55 of bind- { bind- ) Ene-
it um d ass of nail
the erof | erof gy
{the (the active the penetr
Exam first the the den-
The first active material first first mater- ) second ] ation )
ples active first | seco- sity
active | active iai: active PASS
materi- activ nd Wi/
mater { mater the maieria rate
al 2 activ- L)
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) {fum) mater e
active )
X -ial male-
materi o
N (widh) rial
&y
{wi%)

lithium nickel cobatt
1 B 0.2 20 2: 1 25 54 2.8 0.8 10/10 721
manganese oxide

fithium nickel cobatt
2 0.5 20 2: 1 25 54 2.8 0.8 10/10 724
manganese oxide

lithium nickel cobal
3 y 1 20 2: 1 25 54 2.8 0.8 10/10 721
manganese oxide

lithium nickel cobalt

4 ) 3 20 2: 1 25 54 28 0.8 10/10 729
manganese oxide
5 {ithium nickel cobatlt 5 20 2: 1 25 54 28 0.8 10/10 735
25
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manganese oxide
lithium nickel cobatt

8 o 7 20 2: 25 54 2.8 3.8 10/10 738
manganese oxide
fithium nickel cobatt

7 . 3 20 2: 25 54 2.8 0.8 10/10 741
manganese oxide
lithium nickel cobalt

8 y 11 20 2: 25 54 2.8 0.8 810 745
manganese oxide
lithium nickel cobal .

g ] 15 20 2: 25 54 2.8 0.8 6/10 750
manganase oxide
lithium nickel cobalt

10 16 20 2: 25 54 2.8 3.8 5/10 752
manganese oxide
{ithium nickel cobatt

11 7 8 2: 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt

12 7 10 2: 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobal

13 7 15 2: 25 54 2.8 0.8 10/10 738
manganase oxide
lithium nickel cobalt

15 ] 7 20 2: 25 54 2.8 3.8 10/10 738
manganese oxide
{ithium nickel cobatt

14 o 7 25 2: 25 54 2.8 0.8 8/10 738
manganese oxide
fithium nickel cobatt

15 7 40 2: 25 54 2.8 0.8 8/10 738
manganese oxide
lithium nickel cobalt

18 1 2 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt

17 1 5 2: 25 54 2.8 3.8 10/10 721
manganese oxide
lithium nickel cobatt

18 o 1 10 2: 25 54 2.8 3.8 10/10 721
manganese oxide
fithium nickel cobatt

19 1 15 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt

20 1 20 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt _

21 ) 7 45 2: 25 54 2.8 0.8 310 737
manganase oxide
lithium nickel cobalt

22 7 20 1: 25 54 2.8 3.8 10/10 741
manganese oxide
lithium nickel cobatt

8 o 7 20 2: 25 54 2.8 3.8 10/10 738
manganese oxide
fithium nickel cobatt

23 B 7 20 B 25 54 2.8 0.8 8/10 725
manganese oxide

24 lithium nickel cobalt 1 20 1: 25 54 2.8 0.8 10/10 721
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manganese oxide
lithium nickel cobatt

25 o 1 20 2: 25 54 2.8 3.8 10/10 721
manganese oxide
fithium nickel cobatt

28 . 1 20 B 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt

27 y 1 20 10 25 54 2.8 0.8 10/10 717
manganese oxide
lithium nickel cobal .

28 1 20 20: 25 54 2.8 0.8 9/10 713
manganase oxide
lithium nickel cobalt

28 1 20 4G 25 54 2.8 3.8 710 709
manganese oxide
{ithium nickel cobatt

30 1 20 45; 25 54 2.8 0.8 2/10 697
manganese oxide
fithium nickel cobatt

31 . 1 20 2: 2 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt

32 y 1 20 2: 5 54 2.8 0.8 10/10 719
manganese oxide
lithium nickel cobal

33 1 20 2: 7 54 2.8 0.8 10/10 718
manganase oxide
lithium nickel cobalt

34 1 20 2: 10 54 2.8 3.8 10/10 715
manganese oxide
{ithium nickel cobatt

35 o 1 20 2: 15 54 2.8 0.8 10/10 711
manganese oxide
lithium nickel cobalt

38 y 1 20 2: 20 54 2.8 0.8 10/10 706
manganese oxide

} lithium nickel cobalt ]

37 1 20 2: 30 54 2.8 0.8 10/10 598
manganese oxide
lithium nickel cobal

38 7 20 2: 25 30 2.8 0.8 10/10 723
manganase oxide
lithium nickel cobalt

338 ] 7 20 2: 25 40 2.8 3.8 10/10 734
manganese oxide
{ithium nickel cobatt

40 o 7 20 2: 25 50 2.8 0.8 10/10 735
manganese oxide
lithium nickel cobalt

6 N 7 20 2: 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt ] i

41 7 20 2: 25 a0 2.8 0.8 10/10 743
manganese oxide
fithium nickel cobalt B

42 ] 7 20 2: 25 70 2.8 3.8 10/10 751
manganese oxide
fithium nickel cobatt } . .

43 _ 7 20 2: 25 80 2.8 0.8 10/10 766
manganese oxide

44 lithium nickel cobalt 7 20 2: 25 100 2.8 0.8 10/10 778
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manganese oxide

lithium nickel cobal

48 7 20 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide

48 lithium cobaltate 7 20 2: 1 25 54 28 0.8 10/10 743

47 lithium manganese oxide 7 20 2: 1 25 54 2.8 0.8 1010 728

48 {ithium iron phosphate 7 20 2: 1 25 54 2.8 0.8 10/10 730
fithium nickel cobatlt

49 ) 7 20 2: 1 25 54 2.8 0.8 10/10 735

aluminaie
50 fithium tilanate 7 20 2: 1 25 54 2.8 0.8 1010 723

Comparative Example

1 / b 0 | e | 1 ] os | omo | 747

Comparing Comparative Example 1 with Examples 1-50, it can be
seen that through the use of the active material layer having a double
layer structure, the nail penetration PASS rate of the lithium-ion battery
has been improved with a different extent, and the energy density is not
substantially affected.

From Examples 1-8, it can be seen that as the Dv50 of the first
active material layer increases, the energy density also increases, but
then the nail penetration PASS rate is reduced. By comparing Examples
1-10, it can be seen that when the Dv50 of the first active material layer is
greater than 15 um, the nail penetration PASS rate of the lithium-ion
battery is reduced o a low level.

From Examples 11-20 and 8, it can be seen that as the Dv80 of the
first active material layer increases, the energy density is almost constant,
but then the nail penetration PASS rate of the lithium-ion battery is
reduced. By comparing Example 6 with Examples 11-21, it can be seen
that when the DvB0 of the first acltive material layer of the lithium-ion
battery is greater than 40 um, the nail penetration PASS rate of the
ithium-ion battery is reduced {0 a low level.

By comparing Example 6 with Examples 22-30, it can be seen that

as the ratio of the positive electrode active material Dv50 of the second
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active material layer and the first active material layer increases, both the
energy density and the nail penetration PASS rate decrease, and the
second active material decreases. When the ratio of the posilive
electrode active material Dv50 between the first and second active
material laver exceeds 40, the nail penetration PASS rate of the
lithium-ion battery is reduced to a low level.

According to Examples 31-37, i can be seen that when the
thickness of the first active material layer is in a range of 2 um to 30 um,
the nail penetration performance of the lithium-ion battery is maintained
well,

By comparing Example 6 with Examples 38-44, it can be seen that
as the thickness of the second active maternial layer increases, the nail
penetration performance of the lithium-ion batlery remains substantially
unchanged, but the energy density increases.

From Examples 45-50, it can be seen that the positive active
material of the first active material layer is selected from different
materials, all of the lithium-ion batteries have excellent nail penetration
performance, and the energy density varies slightly with different
material.

Those skilled in the art should understand that the above examples
are merely exemplary examples, and various changes, substitutions, and
changes can be made without departing from the spirit and scope of the

present application.
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What is claimed is

1.  An electrode, comprising:

a current collector:

a first active material layer, comprising a first active material; and

a second active material layer, comprising a second active material;

wherein the first active material layer is arranged between the
current collector and the second active material layer, the first aclive
material layer is formed on at least one surface of the current collector,
and a ratio of an average particle size of the second active material to an
average particle size of the first active material is from 1.1 10 40:1.

2. The electrode according to claim 1, wherein the first active
material has an average particle size inarange of 0.2 ymto 15 um.

3. The elecirode according to claim 1, wherein a particle size of 80%
accumulative volume of the first active material is less than 40 um.

4. The electrode according to claim 1, wherein the first active
material layer has a thickness of 2 um to 30 um.

5. The electrode according to claim 1, wherein the second active
material layer has a thickness equal to or more than 30 um,

6. The electrode according to claim 1, wherein the first active
material comprises one of lithium cobaltate, lithium manganate, lithium
nickelate, lithium nickel cobalt manganese oxide, lithium iron phosphate,
thium iron manganese phosphate, lithium vanadium phosphate, lithium
vanadyl phosphate, lithium-rich manganese-based materials, lithium
nickel cobalt aluminate and lithium titanate, and combinations thereof.

7. The electrode according to claim 1, wherein the second active
material comprises one of lithium cobaltate, lithium nickel cobalt
manganese oxide, lithium nickel cobalt aluminum oxide, lithium-rich

manganese-based material, lithium iron phosphate, and combinations
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thereof.

8. The electrode according to claim 1, wherein the first active
material comprises one of arlificial graphite, natural graphite,
mesocarbon microbeads, soft carbon, hard carbon, silicon, silicon
carbide, lithium titanate, and combinations thereof.

9. The electrode according to claim 1, wherein each of the first
active material layer and the second active material layer further
comprises a binder, and the binder comprises one of polyvinylidene
fluoride, vinylidene fluoride-hexafluoropropylene copolymer, polyamide,
polyacrylonitrile, polyacrylates, polyacrylic acids, polyacrylic acid salt,
carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether,
polymethyi methacrylate, polytetrafiuoroethviene,
polvhexafluoropropylene and  styrene  butadiene  rubber, and
combinations thereof,

10. A lithium-ion batiery comprising an electrode, wherein the
electrode comprises:

a current collector;

a first active material layer, comprising a first active material; and

a second active material layer, comprising a second active material;

wherein the first active material layer is arranged between the
current collector and the second aclive material layer, the first active
material layer is formed on at least one surface of the current collector,
and a ratio of an average particle size of the second active material to an
average particle size of the first active material is from 1:1 {0 40:1.

11. The lithium-ion battery according to claim 10, wherein the first
active material has an average particle size in a range of 0.2 ym to 15
um.

12. The lithium-ion battery according to claim 10, wherein a particle

size of 90% accumulative volume of the first active material is less than
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40 um.

13. The lithium-ion batlery according to claim 10, wherein the first
active material layer has a thickness of 2 ym to 30 um.

14. The lithium-ion battery according to claim 10, wherein the
second active material layer has a thickness equal to more than 30 um.

15. The lithium-ion batlery according to claim 10, wherein the first
active material comprises one of lithium cobaliate, lithium manganate,
Hthium nickelate, lithium nickel cobalt manganese oxide, lithium iron
pvhosphate, lithium iron manganese phosphate, lithium vanadium
phosphate, lithium vanadyl phosphate, lithium-rich manganese-based
materials, lithium nickel cobalt aluminate and lithium titanate, and
combinations thereof.

16. The lithium-ion baltery according to claim 10, wherein the
second active material comprises one of lithium cobaltate, lithium nickel
coball manganese oxide, lithium nickel cobalt aluminum oxide,
Hthium-rich manganese-based material, lithium iron phosphate, and
combinations thereof,

17. The lithium-ion battery according to claim 10, wherein the first
active material comprises one of artificial graphite, natural graphite,
mesocarbon microbeads, soft carbon, hard carbon, silicon, silicon
carbide, lithium titanate, and combinations thereof.

18. The lithium-ion battery according {o claim 10, wherein each of
the first active material layer and the second aclive material layer further
comprises a binder, and the binder comprises one polyvinylidene fluoride,
vinylidene fluoride-hexafluoropropylene copolymer, polyamide,
polyacrylonitrile, polyacrylates, polyacrylic acids, polyacrylic acid salt,
carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether,
polymethyi methacrylate, polytetrafiuoroethylene,

polyhexafluoropropylene  and  styrene  butadiene  rubber, and
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combinations thereof.
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ABSTRACT

The present application provides an electrode and a lithium-ion
battery. The elecirode comprises: a current collector; a first active
material layer comprising a first active material, and a second active
material layer comprising a second active material; wherein the first
active material layer is arranged between the current collector and the
second active material layer. The first active material layer is formed on
at least one surface of the current collector, and a ratio of an average
particle size of the second active material {0 an average particle size of
the first active material is from 1:1 to 40:1. The active material layer is
used in the present application to ensure that the lithium-ion battery does
not generate a short circuit when pressed by an external force, thereby

ensuring the mechanical safety performance of the lithium-ion battery.
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oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Chaowang Lin
Fan Yang
Yisong Su
Huawei Zhong
Changming Qu
Xiaozheng Zhang

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/hteffera/

page 1 of 1
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PTO/SB/08 Equivalent

Application No. 16/000597
INFORMATION DISCLOSURE Filing Date June 5, 2018
First Named Inventor | Chaowang Lin
STATEMENT BY APPLICANT ,
Art Unit 1726
(Multiple sheets used when necessary) Examiner Unassigned

SHEET 1 OF 1

Attorney Docket No.

DHNGO001.004AUS

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Publication Pages, Columns, Lines
Examiner | Cite| Country Code-Number-Kind Name Where Relevant Passages T
Initials | No. Code MM-DD-YYYY or Relevant Figures
Example: JP 1234567 A1 Appear
1 CN1658413A 08-24-2005 BIYADI COLTD

28671213

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T' - Place a check mark in this area when an English language Translation is attached.
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Docket No.: DHNGO001.004AUS Customer No. 20995

INFORMATION DISCLOSURE STATEMENT

First Inventor : Chaowang Lin

App. No. : 16/000597

Filed : June 5, 2018

For :  ELECTRODE AND LITHIUM-ION
BATTERY

Examiner : Unassigned

Art Unit . 1726

Conf. No. : 8334

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

References and Listing

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references is
provided herewith. Copies of any listed foreign and non-patent literature references are being
submitted. Any foreign references may also include English abstract(s) and/or machine
translation(s), but no representation is made as to their accuracy.

If the Examiner would like additional information regarding these references or if

anything 1s unclear, the Examiner is invited to contact the undersigned for assistance.

No Disclaimers
To the extent that anything in the Information Disclosure Statement or the listed
references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.

Timing of Disclosure
This Information Disclosure Statement is being filed within three months of the filing
date or date of national phase entry, with an RCE or before receipt of a First Office Action after

an RCE, and no fee is believed to be required.
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Application No.: 16/000597
Filing Date: June §, 2018

The Commissioner is hereby authorized to charge any additional fees which may be
required, or credit any overpayment, to Account No. 11-1410.
Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: July 16, 2018

Registration No. 71,708
Registered Practitioner
Customer No. 20995
(949) 760-0404

28671388
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Electronic Acknowledgement Receipt

EFS ID: 33193232
Application Number: 16000597
International Application Number:
Confirmation Number: 8334

Title of Invention:

ELECTRODE AND LITHIUM-ION BATTERY

First Named Inventor/Applicant Name:

Chaowang Lin

Customer Number:

20995

Filer:

David Michael Dremann/Blake Morgan

Filer Authorized By:

David Michael Dremann

Attorney Docket Number:

DHNGO001.004AUS

Receipt Date: 16-JUL-2018
Filing Date: 05-JUN-2018
Time Stamp: 20:16:15

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
21493
1 Information Disclosure Statement (IDS) DHNGOO1004AUS. IDS. pdf o 1

Form (SB08)

3f02cce53e8aac21c23c51491572660f49f5f]
408

Warnings:

0060




Information:

This is not an USPTO supplied IDS fillable form

33765
. DHNGO001004AUS_IDS_Trans.
2 Transmittal Letter df no 2
p 4cb27c0a32e39530b06aeefd5f438a554270)
ae31
Warnings:
Information:
2618620
3 Foreign Reference CN1658413_Abs.pdf no 17
6e48d14e9f389222dc92581ead01147d78f|
9705¢c
Warnings:
Information:
Total Files Size (in bytes): 2673878

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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Docket No.: DHNGO001.004AUS

Page 1 of 2

Please Direct All Correspondence to Customer Number 20995

REQUEST TO CORRECT INVENTORSHIP

First Inventor : Chaowang Lin

App. No. . 16/000597

Filed . June 5, 2018

For :  ELECTRODE AND LITHIUM-ION
BATTERY

Examiner : Unassigned

Art Unit . 1726

Conf. No. : 8334

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

CERTIFICATE OF EFS WEB
TRANSMISSION

I hereby certify that this correspondence, and
any other attachment noted on the automated
Acknowledgement Receipt, is being transmitted
from within the Pacific Time zone to the
Commissioner for Patents via the EFS Web
server on:

July 27,2018
SNDHE)

A S <)
s T

Pursuant to 37 CFR 1.48(f), this Request is being made to correct or change inventorship

of the above-captioned patent application, which may include the addition or deletion of

inventors, or correction to an inventor’s name. Please change the name of the sixth-listed

inventor from Xiaozheng Zhang to Xiaozhen Zhang.

This Request is accompanied by:

1. A Corrected Application Data Sheet including markings under 37 C.F.R. §
1.76(c) identifying changes being made to inventorship; and

2. $140 as directed under 37 CFR 1.17(i)(1) for an entity other than a small or

micro entity.
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Docket No.: DHNGO001.004AUS July 27, 2018
App. No.: 16/000597 Page 2 of 2

Please Direct All Correspondence to Customer Number 20995

Please charge any additional fees, including any fees for additional extension of time, or
credit overpayment to Deposit Account No. 11-1410.
Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: July 27, 2018

Registration No. 71,708
Attorney of Record
Customer No. 20,995
(949) 760-0404

28758066
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Electronic Patent Application Fee Transmittal

Application Number:

16000597

Filing Date:

05-Jun-2018

Title of Invention:

ELECTRODE AND LITHIUM-ION BATTERY

First Named Inventor/Applicant Name:

Chaowang Lin

Filer:

David Michael Dremann/Blake Morgan

Attorney Docket Number:

DHNGO001.004AUS

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

140

0065




Electronic Acknowledgement Receipt

EFS ID: 33309488
Application Number: 16000597
International Application Number:
Confirmation Number: 8334

Title of Invention:

ELECTRODE AND LITHIUM-ION BATTERY

First Named Inventor/Applicant Name:

Chaowang Lin

Customer Number:

20995

Filer:

David Michael Dremann/Leonardo Quintana

Filer Authorized By:

David Michael Dremann

Attorney Docket Number:

DHNGO001.004AUS

Receipt Date: 27-JUL-2018
Filing Date: 05-JUN-2018
Time Stamp: 19:23:40

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $140

RAM confirmation Number

073018INTEFSW19251100

Deposit Account

111410

Authorized User

Leonardo Quintana

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
56958
1 Application Data Sheet DHNGO001004AUS_ADS.pdf no 5
0a861cc8f05c70a88c2f1c25699df5f9e15a7]
197
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
34947
) Request under Rule 48 correcting DHNGO01004AUS_Request_to o 2
inVentOrShip _corr_lnventorShip.pdf faadB8d6101f595fd 1b2c5994edfffa3d1b324]
fad
Warnings:
Information:
30895
3 Fee Worksheet (SB06) fee-info.pdf no 2
1fc614757ac6d99c15%e11ec5109b0212b7
1864d
Warnings:
Information:
Total Files Size (in bytes): 122800

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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Docket Number: DHNGOO1.004AUS

CORRECTED APPLICATION DATA SHEET

Application Information

Application Number: 16/000597

Filing Date: June 5, 2018

Application Type: Regular

Subject Matter: Utility

Title: ELECTRODE AND LITHIUM-ION BATTERY
Attorney Docket Number: DHNGOO1.004AUS

Small Entity?: No

Inventor Information

Inventor 1

Given Name: Chaowang
Middle Name:

Family Name: Lin

Name Suffix:
City of Residence: Ningde, Fujian

State or Prov. of Residence:

Country of Residence: CN
Street: No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone
City: Ningde, Fujian

State or Province:
Country: CN
Postal or Zip Code: 352100

1 16/000597 Filed: June 5, 2018
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Docket Number:

DHNGOO1.004AUS

Inventor 2

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Inventor 3

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Fan

Yang

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN

352100

Yisong

Su

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN
352100

2 16/000597
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Filed: June 5, 2018



Docket Number:

DHNGOO1.004AUS

Inventor 4

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Inventor 5

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Huawei

Zhong

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN

352100

Changming

Qu

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN
352100

3 16/000597

0070

Filed: June 5, 2018



Docket Number: DHNGOO1.004AUS

Inventor 6

Given Name: XtaezhenrgXiaozhen
Middle Name:

Family Name: Zhang

Name Suffix:
City of Residence: Ningde, Fujian

State or Prov. of Residence:

Country of Residence: CN
Street: No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone
City: Ningde, Fujian

State or Province:
Country: CN
Postal or Zip Code: 352100

Correspondence Information

Correspondence Customer Number: 20995

Phone Number: (949) 760-0404
Fax Number: (949) 760-9502
E-Mail Address: efiling@knobbe.com

4 16/000597 Filed: June 5, 2018
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Docket Number: DHNGOO1.004AUS

Representative Information

Representative Customer Number: 20995

Dated: July 27, 2018 By:

David Drem&AT
Registration No. 71,70
Registered Practitioner
Customer No. 20995
(949) 760-0404

28748264

5 16/000597 Filed: June 5, 2018
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DHNGO001.004AUS PATENT

REQUEST FOR CORRECTED FILING RECEIPT

: . : CERTIFICATE OF EFS WEB
First Inventor : Chaowang Lin TR ANSMISSION
App No. - 16/000597 I hereby certify that this correspondence, and

any other attachment noted on the automated
Acknowledgement Receipt, is being transmitted

Filed . June 5, 2018 from within the Pacific Time zome to the
Commissioner for Patents via the EFS Web
For : ELECTRODE AND LITHIUM-ION server on:
BATTERY
Examiner : Unassigned
Art Unit 1 1726
Conf. No. : 8334

Commissioner for Patents
P.O. Box 1450
Office of Initial Patent Examination

Customer Service Center
Alexandria, VA 22313-1450

Dear Sir:

Applicant hereby requests that the Official Filing Receipt, a copy of which is enclosed, be
corrected to reflect the proper inventorship of the instant application, including: Chaowang Lin,
Fan Yang, Yisong Su, Huawei Zhong, Changming Qu, and Xiaozhen Zhang. Presently, the
Filing Receipt incorrectly shows the following listing of inventors: Chaowang Lin, Fan Yang,
Yisong Su, Huawei Zhong, Changming Qu, and Xiaozheng Zhang. Note, “Xiaozheng Zhang”
should read “Xiaozhen Zhang.” The following is enclosed as evidence of the proper

inventorship:
(X) A copy of the Corrected Application Data Sheet as filed on July 27, 2018

(X)  Marked-up Filing Receipt reflecting the desired changes
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AppL.No.  : 16/000597

Filed : June 5, 2018
Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP
Dated:_July 27, 2018 By: 7/ .v:'/ ,
i emann Y
Registration No. 71,708

Attorney of Record
Customer No. 20,995
(949) 760-0404

28758075
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Electronic Acknowledgement Receipt

EFS ID: 33309527
Application Number: 16000597
International Application Number:
Confirmation Number: 8334

Title of Invention:

ELECTRODE AND LITHIUM-ION BATTERY

First Named Inventor/Applicant Name:

Chaowang Lin

Customer Number:

20995

Filer:

David Michael Dremann/Wendi Manzanares

Filer Authorized By:

David Michael Dremann

Attorney Docket Number:

DHNGO001.004AUS

Receipt Date: 27-JUL-2018
Filing Date: 05-JUN-2018
Time Stamp: 19:25:22

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
56958
1 Application Data Sheet DHNGO001004AUS_ADS.pdf no 5
0a861cc8f05c70a88c2f1c25699df5f9e15a7]
197
Warnings:

0075




Information:

This is not an USPTO supplied ADS fillable form

472801
. . DHNGO001004AUS_Marked_FR.
2 Miscellaneous Incoming Letter df no 4
p 7b69561ef218db72d2b9dc60be823745e8
630e5a
Warnings:
Information:
36159
3 Request for Corrected Filing Receipt DHNGO001004AUS_Request.pdf no 2
4b884b192ea41b6598103ec03ac55d0c127]
54cSe
Warnings:
Information:
Total Files Size (in bytes): 565918

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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Docket Number: DHNGOO1.004AUS

CORRECTED APPLICATION DATA SHEET

Application Information

Application Number: 16/000597

Filing Date: June 5, 2018

Application Type: Regular

Subject Matter: Utility

Title: ELECTRODE AND LITHIUM-ION BATTERY
Attorney Docket Number: DHNGOO1.004AUS

Small Entity?: No

Inventor Information

Inventor 1

Given Name: Chaowang
Middle Name:

Family Name: Lin

Name Suffix:
City of Residence: Ningde, Fujian

State or Prov. of Residence:

Country of Residence: CN
Street: No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone
City: Ningde, Fujian

State or Province:
Country: CN
Postal or Zip Code: 352100

1 16/000597 Filed: June 5, 2018
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Docket Number:

DHNGOO1.004AUS

Inventor 2

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Inventor 3

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Fan

Yang

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN

352100

Yisong

Su

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN
352100

2 16/000597
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Filed: June 5, 2018



Docket Number:

DHNGOO1.004AUS

Inventor 4

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Inventor 5

Given Name:

Middle Name:

Family Name:

Name Suffix:

City of Residence:
State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:
Country:

Postal or Zip Code:

Huawei

Zhong

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN

352100

Changming

Qu

Ningde, Fujian

CN

No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone

Ningde, Fujian

CN
352100

3 16/000597

0079

Filed: June 5, 2018



Docket Number: DHNGOO1.004AUS

Inventor 6

Given Name: XtaezhenrgXiaozhen
Middle Name:

Family Name: Zhang

Name Suffix:
City of Residence: Ningde, Fujian

State or Prov. of Residence:

Country of Residence: CN
Street: No. 1, Xingang Road, Zhangwan Town, Jiaocheng Zone
City: Ningde, Fujian

State or Province:
Country: CN
Postal or Zip Code: 352100

Correspondence Information

Correspondence Customer Number: 20995

Phone Number: (949) 760-0404
Fax Number: (949) 760-9502
E-Mail Address: efiling@knobbe.com

4 16/000597 Filed: June 5, 2018
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Docket Number: DHNGOO1.004AUS

Representative Information

Representative Customer Number: 20995

Dated: July 27, 2018 By:

David Drem&AT
Registration No. 71,70
Registered Practitioner
Customer No. 20995
(949) 760-0404

28748264

5 16/000597 Filed: June 5, 2018
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9 UNiteD Stares Parent aND TRADEMARK OFFICE

ONTTED STATES DEPARTMENT OF COMMERCE
ent and Trademark Office
NER FOR PATENTS

bra 22313-1450

FILING ox GRP ART
h 371(c; DATE TNIT FIL FEE RECD ATTY DOCKET.NO TOT CLAIMSEIND CLAIMS
T6I000,507  06/0s/3018 1726 1850 DINGO0T 004ATS it 2
CONFIRMATION NO. 8334
20995 FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP R B L
2040 MAIN STREET AR L

FOURTEENTH FLOCR
IRVINE, CA 82614

Date Mailed: 07/02/2018

Receipt is acknowiedged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as 1o the resulis 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 coliection.
Please verily the accuracy of the data presenied on this receipl. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Pleass provide a copy of this Filing Recelpt with the
changes noted thereon. If you received a "Notice to File Missing Paris” for this application, please submit
any corrections o this Filing Recelpt with vour reply to the Notice. When the USPTO processes the reply
o the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Chaowang Lin, Ningde, CHINA;

Farn Yang, Ningde, CHINA;

Yisong Su, Ningde,, CHINA;

Huawei Zhong, Ningds, CHINA;

. CHINA,;
Ml e Winozhen Zhang, Ningde, CHINA:

Applicant{s}

Ningde Amperex Technology Limited, Ningde, CHINA;
Power of Attorney: None

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

Foreign Applications (You may be eligible to benegfit from the Patent Prosscution Highway program at the
LUSPTO. Pleass see hitp:/Avww.uspio.gov for more information.)
CHINA 2018101624941 02/26/2018

Permission o Access Appilication via Priorily Document Exchangs: Yes
Permission o Access Search Resuils: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/38 or Form PTO/SE/BS as
appropriate.

page 1 of 4
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Reqguest to Retrieve - This application either claims priority 1o one or more applications filed in an intsllectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request {o
Reirisve Electronic Priority Appilication(s) (PTO/38/38 or its eguivaient). Consequently, the USPTO will attempt
to gleclironically retrieve these priority documents.

i Required, Foreign Filing License Granted: 06/27/2018

The country code and number of your priority application, 1o be used for filing abroad under the Paris Convention,
is US 16/000,597

Projected Publication Date: 08/28/2019

Mon-Publication Reguesi: No

Early Publication Request: No

Title

ELECTRODE AND LITHIUM-ION BATTERY
Preliminary Class
429
Statement under 37 OFR 1.55 or 1.78 for AlA (First Inventor o File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.8. patent exiend only throughout the ferritory 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 o consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effact as a regular national patent application in each PCT-membear 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 desirad.

Almost every country has its own patent law, and & 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
int various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries (o 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 befors applicants can apply for a patent in & foreign country. The filing of & ULS. patent application
serves as a request for a foreign Hing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for forgign filing.

Applicants may wish to consult the USPTO booklet, "General information Concerning Patents” {specifically, the
section entitled "Treaties and Foreign Patents™) for morg information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-8199, or i
can be viewed on the USPTO website at hilp //www . usplo.gov/web/ctfices/pac/doc/general/index.himl,

For information on preventing theft of vour intellectual property (patents, trademarks and copyrights), vou may wish
to consult the U.S. Government website, hitp/Avww stopfakes.gov. Part of a Department of Commerce initiative,

this websiie includes seif-help "oolkiis” giving innovators guidance on how to protect intellectual property in specific
page 2of 4
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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).

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 LLS.C. 184, if the phrase "IF BEQUIRED, FOREIGN FILING
LICENSE GRANTED" foliowed by a dale appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been mel, regardiess 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 issusd under 37 CFR 5.15(b). The license is subjsct 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 513 0r5.14.

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 automaticalily transferred to any related applications(s) filed under 37 CFR 1.53(d). This
licenss 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 conifract 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 countrigs, of other agencies, particularly the Office of Dsafense Trade Controls, Depariment 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 paris 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.5.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 512,
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 licenseg has not received any indication of a secrecy order under 35
U.8.C. 181, ths 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, inngvation, and commercialization of new technologies. The U.8. offers tramendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works 1o
promote and facilitate business invesiment. SslectUSA provides information assistance o 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
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technology, manufacture products, deliver services, and grow your business, visit hifp/fwww. SelectlSA gov or call
+1-202-482-6800.
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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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/000,597 06/05/2018 1725 1880 DHNGO001.004AUS 18 2
CONFIRMATION NO. 8334
20995 UPDATED FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET ROk A R Rv RO

FOURTEENTH FLOOR
IRVINE, CA 92614

Date Mailed: 08/03/2018

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)
Chaowang Lin, Ningde, CHINA;
Fan Yang, Ningde, CHINA;
Yisong Su, Ningde,, CHINA;
Huawei Zhong, Ningde, CHINA;
Changming Qu, Ningde,, CHINA;
Xiaozhen Zhang, Ningde, CHINA;
Applicant(s)
Ningde Amperex Technology Limited, Ningde, CHINA;

Power of Attorney: None

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 (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201810162494.1 02/26/2018

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.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

Projected Publication Date: 08/29/2019
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRODE AND LITHIUM-ION BATTERY
Preliminary Class
429
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).
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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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁaﬁsd;‘iz,g;i;\rgima 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/000,597 06/05/2018 Chaowang Lin DHNGO001.004AUS
CONFIRMATION NO. 8334
20995 37 CFR 1.438(f)
KNOBBE MARTENS OLSON & BEAR LLP ACKNOWLEDGEMENT LETTER
2040 MAIN STREET

FOURTEENTH FLOOR

IR L MR
IRVINE, CA 92614 000000101355140

Date Mailed: 08/03/2018

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(f)
This is in response to the applicant’s request under 37 CFR 1.48(f) submitted on 07/27/2018.

The request under 37 CFR 1.48(f) to correct the inventorship, to correct or update the name of an inventor, or to
correct the order of names of joint inventors is accepted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/hteffera/
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Docket No.: DHNGO001.004AUS

August 6, 2018

Page 1 of 2
Please Direct All Correspondence to Customer Number 20995
DECLARATION TRANSMITTAL
: . : CERTIFICATE OF EFS WEB
First Inventor : Chaowang Lin TRANSMISSION
hereby certify that this espondence, and
App- No. 16/000597 other atachment nted on the . utomtod
. Acknowledgement Receipt, is being transmitted
Filed June 5, 2018 from within the Pacific Time zome to the
Commissioner for Patents via the EFS Web
For ELECTRODE AND LITHIUM-ION server on:
BATTERY August 6, 2018
Examiner Unassigned
Art Unit 1725
Conf. No. 8334

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

The above-captioned application was filed without a Declaration and/or Substitute

Statement. Enclosed for filing in the above-identified application are:

X) Declaration(s) for:

Chaowang Lin

Fan Yang

Yisong Su

Huawei Zhong

Changming Qu

Xiaozhen Zhang

0090



Docket No.: DHNGO001.004AUS August 6, 2018
App. No.: 16/000597 Page 2 of 2

Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: August 6, 2018

Registration No. 71,708
Registered Practitioner
Customer No. 20995
(949) 760-0404

28808359
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Electronic Acknowledgement Receipt

EFS ID: 33388902
Application Number: 16000597
International Application Number:
Confirmation Number: 8334

Title of Invention:

ELECTRODE AND LITHIUM-ION BATTERY

First Named Inventor/Applicant Name:

Chaowang Lin

Customer Number:

20995

Filer:

David Michael Dremann/Daniela Lopez

Filer Authorized By:

David Michael Dremann

Attorney Docket Number:

DHNGO001.004AUS

Receipt Date: 06-AUG-2018
Filing Date: 05-JUN-2018
Time Stamp: 19:55:47

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
32300
1 Miscellaneous Incoming Letter 2018-08-06_DeclarationTransm no 2
9 ittal-DHNGOO1_004AUS.PDF
101e08f8f9dd3df664e37c4c271714fbcd 08

Warnings:
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Information:

6004076
2 Oath or Declaration filed Declarations.pdf no 6
1d9521ddbeSeed6ccle b635a06edb0647
d93aca
Warnings:
Information:
Total Files Size (in bytes): 6036376

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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524 1 699 & FEAE, RNE 6T L Lk 28 R g H —E MY
JREE DvS0 A lum, % —FMWMRESLS H—FHH/FELH DvS0 tbidH
20:1.
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5 1 698 & F AR, RE 6T L LA 29 R g H —EF MY
JREH) D50 4 1lum, % —ZFMHMWFTELSE —ZF WM/ EY DvS0 i A
5 40:1.

5 3648 30
53 p) 1 698 & FEAE, TR MG R L4 30 PegE —F Y
JREE DVS0 24 lum, F =FWHRELSF—FHEHIFE DvS0 ki
10 45:1.

5 364 31
L e 1 R & AR, KRB MM T 2 LM 31 P E —E MY
JR B DvS0 A 1um, 5% —iE W4 &6 )3 E A 2um.
15
23645 32
5 gk 1 89H & FixAARE, RE M 2 LG 32 e H —E Ky
JR B D50 2 1um, % —FMW4/F &6 /EE % Sum.

20 S 6.45) 33
53365 1 694 &7 xR, KRB 6T 2 2816 33 Fa4H —E MY
JREH) D50 A 1pm, % —F M4 /F A6 EE K Tum.,

53615 34
25 5235 1 694 &7 xR, REGGHLF L 40 34 F o4 FH —E MY
JREE DvS0 2 1um, % —F MW /R E/ZEE S 10um.

5 3648 35
5 sk 1 89H & FixARE, RE MG £ L6 35 e H —E Ky
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JR &6 Dv50 24 lum, % — &M% T Ee/F/Z 2 15um.

1) 36
5 3kt 1 ek &5 EARE, RE # M & TP 36 F 6 H—E
5 JREE DvS0 A lum, H—F MM EFEE A 20um.

5 3645 37
L5k 1 69R & F kAR, RE T £ Lhb) 37 F e H —E K
JRZEE DvS0 A 1lum, H—F WK A A 30um.
10
3645 38
5336 1 698 & FxAME, TR 6T £ Eap) 38 POFE —F MY
JR B89 DvS0 4 Tum, H —7EF MR EWZEE H 30um.

15 5 #4539
5 x4 1 89R & FEAAR, TR M 2 EHG) 39 F e H —F MY
JR B8 D50 2 Tum, F —7F MR A6 FEE A 40um.

5= 345 40
20 5 2365 1 694 & FEAE, KR 6T £ EHh14] 40 F a9 E —F MKy
JR 6 DVvS0 A Tum, H = F MWK A E A SOum.

5 36145 41
L5 g 1 8GR & FEARE, TR R LG 41 FeH —FHY
25 JEE DV5S0 24 Tum, F ZE MR &6 F A 60um.

3] 42
53] 1 98B F R4, RE M F L L4 42 R 4% —Z M
JR B DvS0 5 Tum, % = F MR EZEE A 70um.
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5 315 43
55564 1 698 & F EAE, REeM T E F 65 43 PO E —E K
Ji Bt Dv50 24 Tum, % =& M4 & 64 )8 E A 80um.

645 44
5334 1 R & FEAMAE, TR MG £ LN 44 PO FE —FHEY
JRZE 6 DvS0 A Tum, F = F MW/ A EE A 100um.

5% 3615 45
5 gkt 1 696 &5 EARE, TR &G R KRS 45 F e F —E Y
JR &89 Dv50 4 7um.,

% 345 46
52 1 694 &2 AR, KRB 6GH T 2 G 46 F a4 H —E M
JRB 6 SEEARE I A AEBRAR, & —F MR &6 DvS0 A Tum.

A5 47
5 k) 1 8RS FiRAARE, RE MG 2 LG 47 FegH —E Y
JR B0 SEARE )R A LR BRAR, F —E MR E 49 Dv5S0 25 7um.

52 3615 48
5366 1 694 & FEFE, RBE 6T R L6548 T o4 F —E M4
JR 69 JEAR & M) IR A BRBRARAT, & — MR E 65 DvS0 4 7um.

% 34 49
5236 1 694 & 7R AE, KRBl GGR T 2 6] 49 F a4 H —E M
R B E IR A AR BRAE, B —F WM RE G DvS0 4 7um.
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%2 34 50
5 ) 1 49 & iR AR E], R F 93T 2 T 50 & 64 5 — ik M

JR B0 SEAR & )R A ARBRAR, F —F W4 IR & 69 Dv5S0 24 7um.

FETF RXAZ B T B ey F4ATB R VARGEF R E AT K.

F AT N K T ik

1. 428 T EeE T 25°CEEHAT, #E 30 94F, 425 T 9 biL3)
&g, A ER4LE FTEEVL 05C RAALBER/EH 44V, REVL 44V
e AW ZWAH 0.025C. ik AA4TB T 9 g 2 F4T0RALE, FREFN
RIRBEIRE 25°C+2°C, A 42K 4mm 494R47T, VA 30mm/s 491k /£ £) 1k Fid4%

BT EbF., G 300s, 425 F Rl AL K B MEe A @i, FoxmX 10

AT B TR, VB FATMGR 4L B T R SIE A ITFNA4LE T a4
GIANEE R

2. e E X OGN F ik

AL E FTREET 25°Claimsa b, #EH 30 o4, 45 T RLiL ]8R,
AR EIR 94 B T AL 05C BAAREREN 44V, RSV 44V 8/E
fi%é%iﬁ;‘b 0.05C, 0.5CAR®EHR/EH 3.0V, LRXDWHF,

e A=A mbe s/ (B TR RKREFTLEFE) .

BN T A VA BIT LA 6 B BN E4E R TR 1 AT,

£ 1

£
Dv50 =
e | s | w
. Dv50/pm [ DvOO/um | i XY}l MR .
;;%#?E‘Ha% (F— (FE— r;;z T4 5 q; JZ RS =ik ;i Re i g
i i Y EEY B EE = =Rl S5 x (Wh/L)
B i5ip) . & /pum) RS BUEE
—i& i -
et e E(wt%) | BE(wt%)
5P B
/um
1| 5 R R 0.2 20 2: 1 25 54 2.8 0.8 10/10 721
2 | HE R 0.5 20 2: 1 25 54 2.8 0.8 10/10 721
3 | BERER 1 20 2: 1 25 54 2.8 0.8 10/10 721
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4 | REh IR 3 20 2: 1 25 54 2.8 0.8 10/10 729
5| e IR 5 20 2: 1 25 54 2.8 0.8 10/10 735
6 | HEN R 7 20 2: 1 25 54 2.8 0.8 10/10 738
7 | R 9 20 2: 1 25 54 2.8 0.8 10/10 741
8 | Ak R R 11 20 2: 1 25 54 2.8 0.8 8/10 745
9 | HREh R 15 20 2: 1 25 54 2.8 0.8 6/10 750
10 | R ER B 8 16 20 2: 1 25 54 2.8 0.8 5/10 752
11 | B ERAR 7 8 2: 1 25 54 2.8 0.8 10/10 738
12 | EE IR 7 10 2: 1 25 54 28 0.8 10/10 738
13 | e ERAR 7 15 2: 1 25 54 2.8 0.8 10/10 738
6 | e 7 20 2: 1 25 54 28 0.8 10/10 738
14 | e LR 7 25 2: 1 25 54 2.8 0.8 9/10 738
15 | e 7 40 2: 1 25 54 28 0.8 9/10 738
16 | #REhERER 1 2 2: 1 25 54 2.8 0.8 10/10 721
17 | 5L 1 5 2: 1 25 54 2.8 0.8 10/10 721
18 | #REhERAR 1 10 2: 1 25 54 2.8 0.8 10/10 721
19 | 5L R 1 15 2: 1 25 54 2.8 0.8 10/10 721
20 | B ERARE 1 20 2: 1 25 54 2.8 0.8 10/10 721
21 | HREh TR 7 45 2: 1 25 54 2.8 0.8 3/10 737
22 | HREh R 7 20 1: 1 25 54 2.8 0.8 10/10 741
6 | HEh R 7 20 2: 1 25 54 2.8 0.8 10/10 738
23 | eI 7 20 5: 1 25 54 2.8 0.8 9/10 725
24 | HEVERIRE 1 20 1: 1 25 54 28 0.8 10/10 721
25 | B 1 20 2: 1 25 54 2.8 0.8 10/10 721
26 | HREERARE 1 20 5: 1 25 54 2.8 0.8 10/10 721
27 | BREERAR 1 20 10: 1 25 54 2.8 0.8 10/10 717
28 | e ERAR 1 20 20: 1 25 54 2.8 0.8 9/10 713
29 | HRENERAR R 1 20 40: 1 25 54 2.8 0.8 7/10 709
30 | HRENERES 1 20 45: 1 25 54 2.8 0.8 2/10 697
31 | e R 1 20 2: 1 2 54 2.8 0.8 10/10 721
32 | eV 1 20 2: 1 5 54 2.8 0.8 10/10 719
33 | eI 1 20 2: 1 7 54 28 0.8 10/10 718
34 | BRI 1 20 2: 1 10 54 2.8 0.8 10/10 715
35 | eI 1 20 2: 1 15 54 2.8 0.8 10/10 711
36 | HRELERARE 1 20 2: 1 20 54 2.8 0.8 10/10 706
37 | HBRENEREE 1 20 2: 1 30 54 2.8 0.8 10/10 698
38 | HREhEREE 7 20 2: 1 25 30 2.8 0.8 10/10 723
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39 | HRELER AR 7 20 2: 1 25 40 2.8 0.8 10/10 734
40 | HENERAR AR 7 20 2: 1 25 50 2.8 0.8 10/10 735
6 | HEN R 7 20 2: 1 25 54 2.8 0.8 10/10 738
41 | e ERER 7 20 2: 1 25 60 2.8 0.8 10/10 743
42 | e ERER R 7 20 2: 1 25 70 2.8 0.8 10/10 751
43 | e AR 7 20 2: 1 25 80 2.8 0.8 10/10 766
44 | HEERRRE 7 20 2: 1 25 100 2.8 0.8 10/10 778
45 | e ERER 7 20 2: 1 25 54 2.8 0.8 10/10 738
46 G R 7 20 2: 1 25 54 2.8 0.8 10/10 743
47 i R 7 20 2: 1 25 54 2.8 0.8 10/10 728
48 | R 7 20 2: 1 25 54 28 0.8 10/10 730
49 | HEFRIRE 7 20 2: 1 25 54 28 0.8 10/10 735
50 R 7 20 2: 1 25 54 2.8 0.8 10/10 723
pal=ati!

1| / [ 1 + [~ 7/ [»] + | o8 Jow]|[ 74

B AT ph AR X AR 1 e K He AR 1-50 =T £e, 83T R A R4 M) 69 F A R
B, AEB TR FATR SR A REAZEGRE, FHAEZTEEARK
% RK¥A.

B KA 1-9 T 4n, ME FH —F WM E Dv50 6938 hn, fe &8 E AL
A 3G e, A28 X5 FATB L FE K PTIEIK, Bt i 5364 1- 10 =T 40,
FEH— MWW E 6 Dv50 KT 15um B, 428 F &b 64 § 478 i8R T 143
BRI

INE AR 11-20 Fo 6 3] 40, L& 5 — & W4 /R E 65 DvIO0 6938 e, fL%
FBEICFAE, 22 54T R g2 K, BT tbix x4 6 = 11- 21
[ he, FEARB TNy H—E MR &6 DvOO0 A2it 40um B, 42 E F ik
69 F AT I R T R 4K

WAL b AR L) 6 A= 22-30 T 4e, MM EH —FMWMR EAE —FMEY
Ji B 0 B E M SR DvS0 649 bbAB IS o, 6B 08 B R T 478 1T R I BT IS K,
B ZFEWY IR BEA S — R B EMRFE MR DvS0 69 ki iL 40
BY, 428 F ool F 4T i3 F T 53] B8R KF.

WAt ) 31-37 [ 4e, H—EMWWIFEFEEAE 2um~30um JEE A
BF, 425 T 806y F 4T M A R IFR AT,
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Status
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4)(] 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 Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-17 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 1-17 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [OJ 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
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1.[v} Certified copies of the priority documents have been received.
2.(J 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.
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2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date

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

U.S. Patent and Trademark Office
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Application/Control Number: 16/000,597 Page 2
ArtUnit: 1729

DETAILED ACTION
Claims 1-18 are pending.
Claim Rejections - 35 USC § 103
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 patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed inventionis
notidentically disclosed as setforth insection 102, if the differences between the claimed inve ntion
and thepriorartare suchthatthe claimedinvention as a whole would have been obvious before the
effective filing date ofthe claimed invention to a person having ordinary skillinthe art to which the
claimedinve ntion pertains. Pa tentability shall not be negated by the mannerin which the invention
was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966),
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are
summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.

Claims 1-7 and 9-16 are rejected under 35 U.S.C. 103 as being unpatentable over Imachi et al.
(US 2007/026316) in view of Sikha et al. (US 2016/0013480).

Regarding claims 1, 6, 7, 10, 15, and 16, Imachi et al. teaches positive active materialfor a
lithium ion battery comprising a first active material layer 2a comprising lithium manganese oxide and a
second active material layer 2b comprising lithium cobalt oxide where in thefirst layeris betweenthe
second layer and a current collector 1 (par. 15-17, 37-54, fig. 3).

Imachidoes not teach the ratio of the particle size of the first and second active layer. However,

Sikha teachesthat modifying the particle size ratio canaffect the power yield and cycling characteristics
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of atwo-layer active material battery(abstract, par. 23, 24). Therefore, it would have been obvious to
one of ordinary skill in the artto adjust the particle size ratio betweenthe two layers of Imachibecause
Sikha teachesthat such a modification can affect the performance of the battery.

Regarding claims 2, 3, 11, and 12 Imachi does not teachthat the particle size of the first layer is
between 0.2 and 15 microns or that 90% by volume of the first active materialis less than40 microns.
However, Sikha teachesthat having a cathode active material particle size of between 2 and 15 microns
can prevent unwanted side reactions (par. 43). Therefore, it would have been obvious to one of
ordinary skill in the art to adjust the particle size of Imachito between 2 and 15 microns because Sikha
teachesthat such an adjustment can reduce side reactions.

Regarding claims 4 and 13, Imachi teachesthat the thickness of the first layer should be 5
microns or less (par. 41).

Regarding claims 5 and 14, Imachi teaches that the thickness of the second layer should be
made large compared tothe 5 micron thickness of the first layer (par. 41-42). Imachi does not
specifically teachthe thickness of the second layer. However, changes in size do not generallyimpart
patentability absent some showing of criticality. Therefore, it would have been obvious to one of
ordinary skill in the art to make the thickness of the second layer of Imachi30 microns or more because
Imachiteaches that the second layer should have alarge thickness and because courts have recognized
that changes in size do not generallyimpart patentability.

Regarding claims 9 and 18, Imachi teaches that the first and second active materials may

comprise a pvdf binder (par. 58-59).

Claims 8 and 17 arerejected under 35 U.S.C. 103 as being unpatentable over Imachiand Sikha as

applied above, further in view of ljiri et al. (US 2014/0295284).
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Regarding claims 8 and 17, Imachi teachesthat the first active material may comprise a
conductive additive such as fibrous carbon (par. 21, 30). Imachi does not teachthat the active material
comprises graphite. However, ljiriteaches that graphite and fibrous carbon are both suitable for the
purpose of conductivity enhancement (par. 95). Therefore, it would have been obvious to one of
ordinary skill in the artto use graphite instead of fibrous carbon in the first active layer of Imachi
because ljiri teachesthat graphite is equivalent.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto JACOB B MARKS whose telephone number is (571)270-7873. The examiner can
normally be reached on Monday through Friday, alternate Fridays off.

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 attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, Ula
Ruddock canbe reached on 571-272-1481. The fax phone number for the organization where this
application or proceeding is assighed 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 applicationsis 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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/JACOB B MARKS/
Primary Examiner, Art Unit 1729
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DHNGO001.004AUS PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor : Chaowang Lin

App. No. . 16/000597

Filed © June 5, 2018

For . ELECTRODE AND LITHIUM-ION BATTERY
Examiner . Marks, Jacob B

Art Unit o 1729

Conf. No. . 8334

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

The Office Action mailed on November 01, 2019, has been carefully considered. In
response thereto, Applicants hereby submit the following amendments and remarks.

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

Remarks/Arguments begin on page 6 of this paper.
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Application No.:  16/000597
Filing Date: June §, 2018

AMENDMENTS TO THE CLAIMS

1. (Currently amended) An electrode, comprising:

a current collector;

a first active material layer, comprising a first active material, and

a second active material layer, comprising a second active material,

wherein the first active material layer is arranged between the current collector
and the second active material layer, the first active material layer is formed on at
least one surface of the current collector, and a ratio of an average particle size of
the second active material to an average particle size of the first active material is

from 1:1 to 40:1, wherein a particle size of 90% accumulative volume of the first

active material is less than 40 um.

2. (Original) The electrode according to claim 1, wherein the first active

material has an average particle size in arange of 0.2 um to 15 um.

3. (Cancelled)

4. (Original) The electrode according to claim 1, wherein the first active

material layer has a thickness of 2 um to 30 um.

5. (Original) The electrode according to claim 1, wherein the second active

material layer has a thickness equal to or more than 30 um.

6. (Original) The electrode according to claim 1, wherein the first active
material comprises one of lithium cobaltate, lithium manganate, lithium nickelate,
lithium nickel cobalt manganese oxide, lithium iron phosphate, lithium iron
manganese phosphate, lithium vanadium phosphate, lithium vanadyl phosphate,

-
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Application No.:  16/000597
Filing Date: June §, 2018

lithium-rich manganese-based materials, lithium nickel cobalt aluminate and lithium

titanate, and combinations thereof.

7. (Original) The electrode according to claim 1, wherein the second active
material comprises one of lithium cobaltate, lithium nickel cobalt manganese oxide,
lithium nickel cobalt aluminum oxide, lithium-rich manganese-based material,

lithium iron phosphate, and combinations thereof.

8. (Original) The electrode according to claim 1, wherein the first active
material comprises one of artificial graphite, natural graphite, mesocarbon
microbeads, soft carbon, hard carbon, silicon, silicon carbide, lithium titanate, and

combinations thereof.

9. (Original) The electrode according to claim 1, wherein each of the first
active material layer and the second active material layer further comprises a
binder, and the binder comprises one of polyvinylidene fluoride, vinylidene fluoride-
hexafluoropropylene copolymer, polyamide, polyacrylonitrile, polyacrylates,
polyacrylic acids, polyacrylic acid salt, carboxymethylcellulose sodium,
polyethylene pyrrolidone, polyvinyl ether, polymethyl methacrylate,
polytetrafluoroethylene, polyhexafluoropropylene and styrene butadiene rubber,

and combinations thereof.

10. (Currently amended) A lithium-ion battery comprising an electrode,
wherein the electrode comprises:
a current collector;

a first active material layer, comprising a first active material, and

3-
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a second active material layer, comprising a second active material,

wherein the first active material layer is arranged between the current collector
and the second active material layer, the first active material layer is formed on at
least one surface of the current collector, and a ratio of an average particle size of
the second active material to an average particle size of the first active material is

from 1:1 to 40:1, wherein a particle size of 90% accumulative volume of the first

active material is less than 40 um.

11. (Original) The lithium-ion battery according to claim 10, wherein the first

active material has an average particle size in a range of 0.2 um to 15 um.

12. (Cancelled)

13. (Original) The lithium-ion battery according to claim 10, wherein the first

active material layer has a thickness of 2 um to 30 um.

14. (Original) The lithium-ion battery according to claim 10, wherein the

second active material layer has a thickness equal to more than 30 um.

15. (Original) The lithium-ion battery according to claim 10, wherein the first
active material comprises one of lithium cobaltate, lithium manganate, lithium
nickelate, lithium nickel cobalt manganese oxide, lithium iron phosphate, lithium
iron manganese phosphate, lithium vanadium phosphate, lithium vanadyl
phosphate, lithium-rich manganese-based materials, lithium nickel cobalt aluminate

and lithium titanate, and combinations thereof.
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16. (Original) The lithium-ion battery according to claim 10, wherein the
second active material comprises one of lithium cobaltate, lithium nickel cobalt
manganese oxide, lithium nickel cobalt aluminum oxide, lithium-rich manganese-

based material, lithium iron phosphate, and combinations thereof.

17. (Original) The lithium-ion battery according to claim 10, wherein the first
active material comprises one of artificial graphite, natural graphite, mesocarbon
microbeads, soft carbon, hard carbon, silicon, silicon carbide, lithium titanate, and

combinations thereof.

18. (Original) The lithium-ion battery according to claim 10, wherein each of
the first active material layer and the second active material layer further comprises
a binder, and the binder comprises one polyvinylidene fluoride, vinylidene fluoride-
hexafluoropropylene copolymer, polyamide, polyacrylonitrile, polyacrylates,
polyacrylic acids, polyacrylic acid salt, carboxymethylcellulose sodium,
polyethylene pyrrolidone, polyvinyl ether, polymethyl methacrylate,
polytetrafluoroethylene, polyhexafluoropropylene and styrene butadiene rubber,

and combinations thereof.

19. (New) The electrode according to claim 4, wherein the first active material

layer has a thickness of 7 um to 30 pm.

20. (New) The lithium-ion battery according to claim 13, wherein the first active

material layer has a thickness of 7 um to 30 um.

0153



Application No.:  16/000597
Filing Date: June §, 2018

REMARKS
The Office Action tentatively rejected claims 1-18. In response, Applicant submits the
following remarks, in which claims 1 and 10 have been amended, claims 3 and 12 cancelled, and
claims 19-20 added. After entry of the foregoing amendments, claims 1-2, 4-11, 13-20 remain

pending in the application. Applicant believes no new matter is added.

Claim Rejections
Claims 1-7 and 9-16 were rejected by the Office Action under 35 U.S.C. § 103(a) as

allegedly being unpatentable over U.S. Patent Publication No. 2007/026316 (“Imachi”) in view
of U.S. Patent Publication No. 2016/0013480 (“Sikha”). Claims 8 and 17 were rejected under 35
U.S.C. § 103(a) as being unpatentable over Imachi and Sikha further in view of Ljiri et al. (US
2014/0295284). Applicant respectfully disagrees.

Rejection of claims 1, 2, 4-9, 10, 11, and 13 - 18
Amended independent claim 1 now recites, inter alia, an electrode including “a ratio of

an average particle size of the second active material to an average particle size of the first active
material is from 1:1 to 40:1, wherein a particle size of 90% accumulative volume of the first
active material is less than 40 ym.”

Support for the amendments to claim 1 can be found in at least claim 3 as originally filed.
Applicant respectfully submits that the features set forth in claim 1 are not disclosed or taught by
the references relied on by the Office Action. Applicant respectfully submits none of these
references discloses the above-recited claim elements in the amended claim 1. Thus claim 1
should be allowable over Imachi and Sikha.

At first, the Office Action in the rejections of claim 1 asserted that Sikha teaches that
modifying the particle size ratio can affect the power yield and cycling characteristics of a two-
layer active material battery. Sikha, Abstract and paras. 23, 24. The Office Action concludes it
would have been obvious to one of ordinary skill in the art to adjust the particle size ratio
between the two layers of Imachi because Sikha teaches that such a modification can affect the
performance of the battery. Office Action, p. 3. Applicant respectfully disagrees.

More specifically, the abstract and paragraphs 23 and 24 of Sikha to which the Office

Action referred discloses that “the multilayer electrodes have different properties (e.g., porosity,
-6-
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surface area, electrode composition) in each layer...the active material used to form each layer,
the particle size of the active material particles...”. Sikha just teaches adjusting the particle size
of each layer. Therefore, Sikha fails to teach “a ratio of an average particle size of the second
active material to an average particle size of the first active material is from 1:1 to 40:1” as
recited in claim 1.

Secondly, the Office Action asserted that Sikha teaches that a cathode active material
particle size of between 2 and 15 microns can prevent unwanted side reactions. Therefore, it
would have been obvious to a person skilled to adjust the particle size. Applicant respectfully
submits none of these references teaches a particle size of 90% accumulative volume of the first
active material is less than 40 um, as presented below.

Referring to paragraph 43 of Sikha cited by the Office Action, Sikha only discloses that a
cathode active material particle size of between 2 and 15 microns can avoid inappropriate side
reactions that may occur at higher voltages. However, Sikha does not disclose or teach that a
particle size of 90% accumulative volume of the first active material is less than 40 pm.

In addition, Sikha only discloses the average particle diameter of the cathode active
material. However, when the average particle diameter of the material is the same, there are still
many possible particle distributions, such as normal distributions, skew distributions, step
distributions, sawtooth distributions, uniform distributions, bimodal distributions, multimodal
distributions, etc. As can be seen from the figures below, if only the average particle size of the
particles is controlled, there are still millions of size distributions of the particles in the material

(especially the distribution of large particles).
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Furthermore, the size distribution of the particles is mostly normal. The average particle
size (Dv50) can only represent the average size of the particles, and the particle size (Dv90) with
a cumulative volume of 90% indicates the large particles in the materials. Even if Dv50 is the
same, there are still millions of distributions in the particles, as is shown in the figure below,
when the Dv50 of the materials are the same, but the Dv90 of the materials are different. In
addition, the Dv90 of the materials can directly affect the coverage and adhesion of the first
active material layer to the current collector. Therefore, it is advantageous to control the Dv90 of
the first active material to fully cover the current collector by the first active material layer so as

to protect the current collector.

¥4

In the application, the Dv90 of the first active material is less than 40 um, so that all the
particles of the first active material are small, so as to achieve higher coverage and adhesion to
the current collector. Therefore, the application not only controls the Dv50 of the first active

0.
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material, but also controls large particles of the first active material (Dv90). Therefore all the
particles in the first active material are controlled within a certain range to achieve higher
coverage and adhesion to the current collector.

Accordingly, a particle size of 90% accumulative volume of the first active material is
controlled to be less than 40 um, so that the current collector is completely covered by the first
active material layer, so as to achieve the protective effect to the current collector. Imachi and
Sikha fails to disclose the above-recited claim elements in amended claim 1. Applicant asserts
that the above-recited claim elements are not obvious, even to a person skilled in the art. Thus,
Claim 1 should be allowable over Imachi and Sikha.

The amended claim 10 recites, inter alia, “a particle size of 90% accumulative volume of
the first active material is less than 40 um.” These claim elements were also recited in the
previously presented claim 1. Accordingly, per the discussion provided in the response to the
rejection of claim 1, none of Imachi and Sikha discloses these claim elements. Claim 10 should
thus be allowable over Imachi and Sikha.

Claims 2 and 4-9 depend from and add further features to independent claim 1. Claims
11 and 13-18 depend from and add further features to independent claim 10. It is respectfully
submitted that these dependent claims are allowable by reason of the independent claims on

which they depend as well as additional features.

The new claim 19 and claim 20
The new dependent claims 19 and 20 recite “the first active material layer has a thickness

of 7 um to 30 um.” Support for claims 19 and 20 can be found in at least paragraph 0008 and
example 33 of the specification as originally filed. Applicant respectfully submits that the
features set forth in claims 19 and 20 are not disclosed or taught by the references relied on by
the Office Action.

Specifically, the Office Action refers to the lower layer 2a in FIG. 3 of Imachi
(reproduced below) as the first active material layer, and refers to the upper layer 2b in FIG. 3 of
Imachi as the second active material layer. However, paragraphs 41-42 of Imachi, the layer (2a)
in contact with the current collector (1) has a preferred thickness of Sum or less. Then referring
to paragraph 19 of Imachi, Imachi discloses that the positive electrode active materials having

high resistance increase rates during overcharge show less discharge capacities per unit mass
-10-
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than the positive electrode active materials having low resistance increase rates during
overcharge. Accordingly, from the viewpoint of improvement in energy density, it is
advantageous that the thickness of the layer having a high resistance increase rate during
overcharge be made as thin as possible. Therefore, Imachi at least fails to teach “the first active
material layer has a thickness of 7 um to 30 um” as recited in claims 19 and 20. Imachi fails to
disclose the above-recited claim elements in the amended claims 19 and 20. Thus Claims 19 and

20 should be allowable over Imachi.

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or claims,
or characterizations of claim scope or referenced art, Applicant is not conceding in this
application that previously pending claims are not patentable. Rather, any alterations or
characterizations are being made to facilitate expeditious prosecution of this application.
Applicant reserves the right to pursue at a later date any previously pending or other broader or
narrower claims that capture any subject matter supported by the present disclosure, including
subject matter found to be specifically disclaimed herein or by any prior prosecution.
Accordingly, reviewers of this or any parent, child or related prosecution history shall not
reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter

supported by the present application.
-11-
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Please charge any additional fees, including any fees for additional extension of time, or

credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: January 22, 2020 By:/Daniel J. Fischer/
Dan Fischer
Registration No. 68,043
Registered Practitioner
Customer No. 20995
(212) 849-3000

32060895
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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.

0 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..J 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 11-26-2019.

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.
/JACOB B MARKS/
Primary Examiner, Art Unit 1729

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200203
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Application/Control Number: 16/000,597 Page 2
ArtUnit: 1729

DETAILED ACTION

Claims 1, 2, 4-11, and 13-20 are pending.

All previously asserted prior art rejections are withdrawnin favor of allowance.
Allowable Subject Matter

Claims 1, 2, 4-11, and 13-20 allowed.

The following is an examiner’s statement of reasons for allowance:

Claims 1 and 10 recite a lithium ion battery comprising a collector, afirst active layer,and a
second active layer wherein the first layer is between the second layer and the collector. The claims
further recite that the particle size ratio betweensecond and first active layeris from 1:1 to 40:1 and
that the particle size of 90% accumulative volume of the first active materialis less than 40 microns.

Prior art Imachi (US 2007/0026316) teaches recite a lithium ion batterycomprising a collector, a
first active layer, and a second active layer wherein the first layer is betweenthe second layer and the
collector. Imachi does not teach that the particle size ratio between second and first active layeris from
1:1to 40:1and that the particle size of 90% accumulative volume of the first active materialis less than
40 microns. In addition, there are unexpected results shown in table 1 of the specification which shows
that when the particle size of 90% accumulative volume of the first active materialis less than 40
microns there can be reduced nail penetration.

Any comments considered necessary by applicant must be submitted no later than the payment
of theissue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearlylabeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner

should be directedto JACOB B MARKS whose telephone number is (571)270-7873. The examiner can

normally be reached on Monday through Friday, alternate Fridays off.
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Application/Control Number: 16/000,597 Page3
ArtUnit: 1729

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 attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, Ula
Ruddock canbe reached on 571-272-1481. The fax phone number for the organization where this
application or proceeding is assighed 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 applicationsis 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.

/JACOB B MARKS/
Primary Examiner, Art Unit 1729
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Receipt date: 11/26/2019

16/000,597 - GAU: 1729

PTO/SB/08 Equivalent

Application No. 16/000597
INFORMATION DISCLOSURE Filing Date June 5, 2018
First Named Inventor | Chaowang Lin
STATEMENT BY APPLICANT .
Art Unit 1729
(Multiple sheets used when necessary) Examiner Marks, Jacob B

SHEET 1 OF 1 Attorney Docket No. DHNGO001.004AUS
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Pages, Columns, Lines Where
Initials No Number - Kind Code (if known) Date Name Relevant Passages or
' Example; 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear
1 2002/028380 A1 03-07-2002 |Tanjo et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Pages, Columns, Lines
Examiner | Cite | Country Code-Number-Kind Date Name Where Relevant Passages T
Initials No. Code MM-DD-YYYY or Relevant Figures
Example; JP 1234567 A1 Appear
2 CN 103187576 07-03-2013 |He etal. Abs
3 CN 201153140 11-19-2008 |Liet al. Abs
4 CN 105304859 A 02-03-2016 |Yongjun et al. Abs
5 CN 104347842 08-25-2017 |Xia et al Abs
6 CN 102306777 01-04-2012 |Zhan et al. Abs
7 CN 105070882 11-18-2015 |Zetian et al. Abs
8 CN 103258999 08-03-2016 |Charest et al. Abs

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite
Initials No.

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), T
publisher, city and/or country where published.

/T.B.M/ 9 |First Chinese Office Action for Application No. 201810162494.1 dated August 29, 2019

/J3.8.4/

10 |Second Chinese Office Action for Application No. 201810162494.1 dated November 21, 2019

31770927Abs

Examiner Signature  /JACOB B MARKS/

Date Considered 02/03/2020

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

TT- Place a check MAm NS 4TSS WHen S ERGTeR IAMOUA58 THASIton T Sadney oo 7o -2
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By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
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P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for nmmm‘h-g__ the ISSUE FEE and PUBLICATION FEE (it required). Blocks 1 through 5 should be completed where appropri iate. Al
further correspondence including the Patent, advance orders and notification of maintenance fees will bc mailed to the curreint correspondence address as indicated unless corr ued
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papers. Each additional paper, such as an assignment or formal drawing, must
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20935 7590 02/8 172020 Certificate of Mailing or Transmission
KNOBBE MARTENS OLSON & BEARLLP I hereby certify that this Fee{s) Transmittal is beiag deposited with the United

) A et o gy States Posial Service with sufficient postage for first class mail in an envelope
2040 MAIN STREET addressed to the Mail Stop ISSUE address above, or being transmitted to

=]

FOURTEENTH FLOOR the USPTO via EFS-Web or by facsimile to (371) 273-28885. on the date below.
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SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
N un\\ber is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT {(print or type)

PLEASE NOTE: Unless an assignee is identified below, no sssignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A} NAME OF ASSIGNEE (B} RESIDENCE: (CITY and STATE OR COUNTRY)

Ningde Amperex Technology Limited Ningde, China
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Ly Applicant asserting small entity status. See 37 CFR 1.27
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Docket No.: DHNGO001.004AUS PATENT

Please Direct All Correspondence to Customer Number 20995

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor : Chaowang Lin

App. No. : 16/000597

Filed ¢ June 5, 2018

For : ELECTRODE AND LITHIUM-ION
BATTERY

Examiner . Marks, Jacob B

Art Unit ;1729

Conf. No. : 8334

COMMENTS ON EXAMINER'S STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Examiner’s Statement of Reasons for Allowance mailed on February
11, 2020, Applicant respectfully submits the following comments.

Applicant acknowledges the Examiner’s statement regarding Allowable Subject Matter
and agrees that the claimed subject matter is patentable. To the extent that there is any
implication that the patentability of the claims rests on the recitation of a single feature,
Applicant respectfully disagrees with the Examiner’s Statement because it is the combination of
features that makes the claims patentable. Accordingly, Applicant submits that the claims of the
present application are allowable because each of the claims recites a combination of features
that are not taught or suggested by the prior art. Applicant takes no other positions regarding the
Allowable Subject Matter presented by the Examiner other than the positions Applicant may
have previously taken during prosecution. Therefore, the Examiner’s statement regarding
Allowable Subject Matter should not be attributed to Applicant as an indication of the basis for
Applicant’s belief that the claims are patentable. Furthermore, Applicant respectfully asserts that

-1-
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Docket No.: DHNGO001.004AUS May 11, 2020
App. No.: 16/000597 Page 2 of 2

there may also be additional reasons for patentability of the claimed subject matter not explicitly
stated in this record and Applicant does not waive rights to such arguments by not further
addressing such reasons herein.

To the extent that there is any implication that the patentability of dependent claims is
only attributable to the limitations in the independent claim from which each depends or that the
dependent claims have the same scope as the claims from which they depend, Applicant
respectfully disagrees and notes that it is each claim, taken as a whole, that is patentable. For
dependent claims, their additional limitations may also provide additional reasons for
patentability. Accordingly, Applicant submits that each of the allowed claims is allowable
because the prior art does not teach or suggest the combination of features

Applicant reserves the right to pursue at a later date any previously pending or other
broader or narrower claims that capture any subject matter supported by the application’s
disclosure. Accordingly, reviewers of this or any child or related prosecution history shall not
reasonably infer that the Applicant has made any disclaimers, disavowals, or abandonments of
any subject matter supported by the present application, and any prior or alleged disclaimers,
disavowals, or abandonments are hereby rescinded.

Please charge any additional fees, including any fees for additional extension of time, or
credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: May 11, 2020 By: /Xiaoyu Wang/
Xiaoyu Wang
Registration No. 75,640
Registered Practitioner
Customer No. 20995
(212) 849-3000
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Electronic Patent Application Fee Transmittal

Application Number:

16000597

Filing Date:

05-Jun-2018

Title of Invention:

ELECTRODE AND LITHIUM-ION BATTERY

First Named Inventor/Applicant Name:

Chaowang Lin

Filer:

Xiaoyu Wang/Priya Patel

Attorney Docket Number:

DHNGO001.004AUS

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000
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Electronic Acknowledgement Receipt

EFS ID: 39400575
Application Number: 16000597
International Application Number:
Confirmation Number: 8334
Title of Invention: ELECTRODE AND LITHIUM-ION BATTERY
First Named Inventor/Applicant Name: Chaowang Lin
Customer Number: 20995
Filer: Xiaoyu Wang/Wendi Manzanares
Filer Authorized By: Xiaoyu Wang
Attorney Docket Number: DHNG001.004AUS
Receipt Date: 11-MAY-2020
Filing Date: 05-JUN-2018
Time Stamp: 13:58:34
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number E20205AD58544216
Deposit Account 111410
Authorized User Wendi Manzanares

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
201782
1 Issue Fee Payment (PTO-85B) Issue_Fee_DHNGOO01.pdf no 1
e4c33aede1b096e8f2521979aa404 1658608
7ade
Warnings:
Information:
22106
5 Post AIIowar|1ce Cqmmunlcatlon - Comments.pdf o 2
ncomi ng 1297c03cc741e7fde113e8a85d96851f4e72
Warnings:
Information:
30441
3 Fee Worksheet (SB06) fee-info.pdf no 2
44691364b3fc8f3fdc738080e49018117ced
ecdd
Warnings:
Information:
Total Files Size (in bytes): 254329

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/000,597 06/23/2020 10693181 DHNGO001.004AUS 8334
20995 7590 06/03/2020
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

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 88 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):

Chaowang Lin, Ningde, CHINA;

Ningde Amperex Technology Limited, Ningde, CHINA;
Fan Yang, Ningde, CHINA;

Yisong Su, Ningde,, CHINA;

Huawei Zhong, Ningde, CHINA;

Changming Qu, Ningde,, CHINA;

Xiaozhen Zhang, Ningde, CHINA;

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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