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Claims

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 active material layer is formed on at least one surface of
the current collector, and an average particle size of the first active material layer is less than an
average particle size of the second active material layer; wherein a total compaction density of
the first active material layer and the second active material layer is greater than 3.2 g/cc; a
compaction density of the first active material layer is lower than a compaction density of the
second active material layer; and the first active material comprises lithium iron phosphate.

2. The electrode according to claim 1, wherein a ratio of the average particle size of the
second active material to the average particle size of the first active material is greater than 1
and smaller than or equal to 40.

3. The electrode according to claim 1, wherein the first active material has an average
particle size in a range of 0.2 um to 15 um.

4. The electrode according to claim 1, wherein a compaction density of the first active
material layer is greater than 2.8 g/cc, and a compaction density of the second active material
layer is greater than 3.3 g/cc.

5. The electrode according to claim 1, wherein the first active material layer has a particle
size 0f 90% accumulative volume of less than 40 um.

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

7. The electrode according to claim 1, wherein the second active material layer has a
thickness of more than 30 pm.

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

9. The electrode according to claim 1, wherein the second active material comprises one
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
phosphate, and combinations thereof.

10. The electrode according to claim 1, wherein the first active material comprises one
selected from the group consisting of: artificial graphite, natural graphite, mesocarbon
microbeads, soft carbon, hard carbon, silicon, silicon carbide, lithium titanate, and
combinations thereof.

11. The electrode according to claim 1, wherein each of the first active material layer and
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the second active material layer further comprises a binder; a content of the binder in the first
active material layer is greater than a content of the binder in the second active material layer.

12. The electrode according to claim 11, wherein the binder comprises one selected from
the group consisting of: polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylates, polyacrylic acids, polyacrylic acid salt,
carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether, polymethyl
methacrylate, polytetrafluoroethylene, poly-hexafluoropropylene and styrene butadiene rubber,
and combinations thereof.

13. A lithium-ion battery, comprising the electrode of any one of claims 1-12.
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Issuing Date:

510070

January 12, 2022

Application No. or Patent No.: 202110531289.X Issuing No.: 2022010702005930

Applicant or Patentee: NINGDE AMPEREX TECHNOLOGY LTD

Title of Invention-Creation: ELECTRODE AND
LITHIUM-ION BATTERY

THE FIRST OFFICE ACTION

1.XJUpon the request for a substantive examination filed by the applicant, the China National
Intellectual Property Administration (hereafter referred to as "CNIPA") conducts a substantive
examination to the above-captioned invention patent application according to the provision of Article
35.1 of the Patent Law.
[IAccording to the provision of Article 35.2 of the Patent Law, CNIPA decides on its own initiative to conduct a
substantive examination to the above-captioned invention patent application.
2. [1The applicant requests to the filing date of:

[IThe applicant has submitted the copy of the earlier patent application documents which were first filed and
certified by the competent authority.
[IThe applicant has not submitted the copy of the earlier patent application documents which were first filed and
certified by the competent authority, and the claim to the right of priority is deemed not to have been made
according to the provision of Article 30 of the Patent Law.
3. L]After examination, the amended document(s) filed on by the applicant is/are not accepted because the
amendment(s) do(es) not comply with the provision of Rule 51.1 of the Implementing Regulations of the Patent
Law.
4. The examination is conducted on the basis of
LIThe application text as originally filed.IX] The application text filed on the filing date of divisional

application.[] The following application text(s):

5. LThe present Office Action is issued without making any searches.
[XIThe present Office Action is issued with making a search.
[XIThe following reference document(s) is/are cited: (the reference numeral(s) thereof will be used in the
examination procedure hereafter):

Publication Date
No. Reference No. or Title (or Filing Date of a
Conflicting Application)
1 CN105074967A 20151118

6. Concluding comments
On the description:

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2021.6 For electronic application, the relevant documents shall be filed in the form of electronic documents through the system of
electronic patent application. The application documents filed by paper or other forms are deemed not to have been
submitted, unless otherwise specified.
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[IThe contents of the application are within the scope where no patent right shall be granted as prescribed in
the provision of Article 5 of the Patent Law.

[IThe description does not comply with the provision of Article 26.3 of the Patent Law.

[IThe description does not comply with Article 33 of the Patent Law.

[IThe drafting of the description does not comply with the provision of Rule 17 of the Implementing
Regulations of the Patent Law.

L]

On the Claims:
[IClaim(s) __ do(es) not comply with Article 2.2 of the Patent Law.
[IClaim(s) _ do(es) not comply with Article 9.1 of the Patent law.
[IClaim(s) __ do(es) not possess novelty as required under Article 22.2 of the Patent Law.
[XIClaim(s)_1-13 do(es) not possess inventiveness as required under Article 22.3 of the Patent Law.
[IClaim(s) _ do(es) possess applicability as prescribed in Article 22.4 of the Patent law.
LIClaim(s) are(is) within the scope where no patent right shall be granted as prescribed in the provision
of Article 25 of the Patent law.
LIClaim(s) _ do(es) not comply with Article 26.4 of the Patent law.
[IClaim(s) _ do(es) not comply with Article 31.1 of the Patent law.
LIClaim(s) __ do(es) not comply with the provision of Article 33 of the Patent law.
[IClaim(s) __do(es) not comply with the provision of Rule 19 of the Implementing Regulations of the Patent
law.
[IClaim(s) __do(es) not comply with the provision of Rule 20 of the Implementing Regulations of the Patent
law.
[IClaim(s) __ do(es) not comply with the provision of Rule 21 of the Implementing Regulations of the Patent
law.
[IClaim(s) __ do(es) not comply with the provision of Rule 22 of the Implementing Regulations of the Patent
law.
L]
[IThe application does not comply with the provision of Article 26.5 of the Patent Law or Rule 26 of the
Implementing Regulations of the Patent Law.
[IThe application does not comply with the provision of Article 19.1 of the Patent Law.
[IThe divisional application does not comply with the provision of Rule 43.1 of the Implementing Regulations of
the Patent Law.
The detailed analysis on the above concluding comments is presented in the text of the Office Action.
7. Based on the above concluding comments, the examiner holds that:
[IThe applicant should amend the application document(s) in accordance with the requirement(s) as presented in
the text of the Office Action.
[IThe applicant should, in the observations, state reasons indicating the patentability of the application and amend
the defects pointed out in the text of the Office Action. Otherwise, the application shall not be granted the patent
right.
[XIThe patent application lacks substantive contents that deserve the patent right. Therefore, the application shall be
rejected if the applicant fails to make observations or the observations are not sufficient.

U

8. The applicant shall pay attention to the following matters:

(1) In accordance with Article 37 of the Patent Law, the applicant shall submit the Statement of
Opinion within four (4) months from the date of receiving this Office Action. If the applicant does
not respond before this deadline without a reasonable explanation, the application will be considered
to have been withdrawn.

(2) Amendments made to the application by the applicant shall comply with Article 33 of the Patent
Law and may not exceed the scope of the disclosure of the original description and list of claims.
Amendments made by the applicant to the patent application documents shall also comply with Rule
51.3 of the Implementing Regulations of the Patent Law, and the amendments shall be prepared in

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2021.6 For electronic application, the relevant documents shall be filed in the form of electronic documents through the system of
electronic patent application. The application documents filed by paper or other forms are deemed not to have been
submitted, unless otherwise specified.
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accordance with the requirements in this Office Action.

(3) The applicant’s observations and/or the amended text(s) shall be mailed or delivered to the
Reception Department of CNIPA. Any document(s) which are not mailed or delivered to the
Reception Department do not acquire legal effect.

(4) Any applicant and/or agent shall not directly go to CNIPA to have an interview with the examiner
without having an appointment.

(5) As for an invention patent application upon entry into a phase of substantive examination, the
applicant could request to refund 50% fee for substantive examination of the patent application if the
applicant voluntarily withdraws the present application before expiration of the time limit for
responding to the First Office Action (except that a response to the First Office Action of the present
application has been submitted).

9. The text of the Office Action contains _3 page(s), and has the following attachment(s):

L] copy (copies) of the cited reference(s), all together  page(s).
L]

Examiner: SUN Siyuan Contact  number:  022- Examination Department: Electricity Patent
84868387 Examination Department of Tianjin Patent
Examination Cooperation Center

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2021.6 For electronic application, the relevant documents shall be filed in the form of electronic documents through the system of
electronic patent application. The application documents filed by paper or other forms are deemed not to have been
submitted, unless otherwise specified.
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THE FIRST OFFICE ACTION
Application No.: 202110531289X

Upon examination, the following examination opinions are hereby put forward.

1. Claim 1 does not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claim 1 sets forth an electrode. Reference Document 1 (CN105074967A) discloses a lithium-
ion battery and discloses an electrode, and specifically discloses the following content (see claims 1-
15, paragraphs [0005]-[0015], [0026]-[0072], and FIGS. 1A-2C ofthe description): in the multi-layer
cathode structure 103, a first slurry mixture comprising a cathodically active material is deposited on
the current collector 113 to form a first cathode material layer 210; a second slurry mixture comprising
a cathodically active material is deposited on the first cathode material layer 210 to form a second
cathode material layer 220; the cathodically active material of the first slurry mixture comprises
particles having a first average diameter and the cathodically active material of the second slurry
mixture comprises particles having a second average diameter; wherein the second average diameter
is greater than the first average diameter; the first average diameter is between about 2 um and about
15 pm and the second average diameter is between about 5 pm and about 15 pm; the cathodically
active material of the first slurry mixture is selected from the group comprising of: lithium cobalt
dioxide (LiC00»), lithium manganese dioxide (LiMnO»), titanium disulfide (TiS2), LiNixCo12xMnO3,
LianO4, LiFePO4, LiFel-ngPO4, LiMOPO4, LiCOPO4, Li3V2(PO4)3, LiVOPO4, LiMPzO7,
LiF6145P207, LiVPO4F, LiAIPO4F, LisV(PO4)2F2, LisCI‘(PO4)2F2, LizCOPO4F, LizNiPO4F,
NasV2(POs4):F3, LioFeSiO4, LixMnSi04, LizVOSiO4, LiNiO2, and combinations thereof.

Claim 1 differs from Reference Document 1 in that a total compaction density of the first active
material layer and the second active material layer is greater than 3.2 g/cc. Based on the aforesaid
distinguishing technical feature, the technical problem to be actually solved by the technical solution
of claim 1 is how to obtain the required battery energy density and thickness of the active material
layer.

A compaction density of the active material layer is closely correlated to the corresponding
battery energy density and the thickness of the active material layer; when the compaction density
increases, the battery energy density will increase therewith, and the thickness of the active material
layer will decrease therewith; these are common knowledge in the art. To obtain a proper battery
energy density and thickness of the active material layer, those skilled in the art could readily conceive
of selecting a proper total compaction density of the active material layers according to the practical
requirements without any inventive labor, and also could expect the effect.

As such, it would have been obvious for those skilled in the art to arrive at the technical solution
set forth in claim 1 on the basis of Reference Document 1 in combination with common knowledge
in the art. Therefore, claim 1 neither has prominent substantive features nor represents a notable
progress, and thus does not involve an inventive step as defined in Article 22.3 of the Patent Law.

2. Claims 2-12 do not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claims 2-11 further define claim 1; claim 12 further defines claim 1. Reference Document 1
further discloses: the second average diameter is greater than the first average diameter; the first
average diameter is between about 2 um and about 15 pm and the second average diameter is between
about 5 um and about 15 pm; the cathodically active material of the first slurry mixture and the
cathodically active material of the second slurry mixture are each independently selected from the

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2022.6 For electronic application, the relevant documents shall be filed in the form of electronic documents through the system of
electronic patent application. The application documents filed by paper or other forms are deemed not to have been
submitted, unless otherwise specified
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group comprising of: lithium cobalt dioxide (LiC003), lithium manganese dioxide (LiMnO,),
titanium disulfide (TiS2), LiNixC012xMnQz, LiMn;0s4, LiFePQ4, LiFe;xMgPOs, LiMoPOs,
LiCOPO4, Li3V2(PO4)3, LiVOPO4, LiMPzO7, LiF6145P207, LiVPO4F, LiAIPO4F, LisV(PO4)2F2,
LisCI‘(PO4)2F2, LizCOPO4F, LizNiPO4F, Na5V2(PO4)2F3, LizFeSiO4, LizMnSiO4, LizVOSiO4, LiNiOz,
and combinations thereof. The active material of the first cathode material layer 210 and the active
material of the second cathode material layer 220 are same or different materials. Active materials on
the cathode side of the battery cell 100, 120 or positive electrode, may comprise a lithium-containing
metal oxide, such as LiNixCoyAl,Oz; the first cathode material layer 210 has a thickness between 10
um and 150 pm, and the second cathode material layer 220 has have a thickness from about 10 to 80
microns; the active anode material may be selected from a graphite material, silicon, lithium titanate,
etc.; the binding agent in the first slurry mixture may be selected from a styrene butadiene rubber
(SBR), and a polyvinylidene fluoride (PVDF); the second slurry mixture may comprise a binding
agent; the first and second slurry mixtures may have a solid of about 50% to about 80% based on the
weight percent; the solids comprise between about 1 wt. % and about 10 wt. % of the binding agent;
alternatively, may have a solid of about 55% to about 65% based on the weight percent, and the solids
comprise between about 1 wt. % and about 4 wt. % of the binding agent; in some implementations,
the solid content of the first cathode material layer 210 may be greater than 60% based on the weight
percent; the solid content of the second cathode material layer 220 may be between about 50% and
60% based on the weight percent. On the basis of the disclosure of Reference Document 1, as for the
cathodically active material contained in the first and second slurry mixtures disclosed in Reference
Document 1, the diameter is an average diameter. When the first cathode active material has an
average particle size of 2 um, the ratio of the average particle size of the second cathode active
material to the average particle size of the first cathode active material ranges from 5:2-15:2. A
compaction density of the active material layer is closely correlated to the corresponding battery
energy density and the thickness of the active material layer; when the compaction density increases,
the battery energy density will increase therewith, and the thickness of the active material layer will
decrease therewith; these are common knowledge in the art. To obtain a proper battery energy density
and thickness of the active material layer, those skilled in the art could readily conceive of selecting
a proper compaction density of the first active material layer and a proper compaction density of the
second active material layer according to the practical requirements without any inventive labor; and
could expect the effect. Moreover, as can be seen from “the first active material layer has a particle
size 0f 90% accumulative volume of less than 40 um”, most of particles in the first active material of
the present application have a particle size of 40 um below, and there are a small amount of particles
having a particle size of more than 40 pm. Based on paragraph [0046] of the description in Reference
Document 1, “in one implementation, the particles are nanoscale particles. In another implementation,
the nanoscale particles have a diameter between about 1 nm and about 100 nm; and the micro-scale
particles have a diameter between about 1 pm and about 20 um”. As such, most of particles in
Reference Document 1 have a particle size of 40 um below. The particle size of 90% accumulative
volume (the particle size of Dv90) is a common measurement standard of average particle size in the
art. On this basis, those skilled in the art could readily conceive of adopting the particle size standard
of Dv90 to select the particle size of the first active material without any inventive labor; and its
technical effect could be expected. In addition, lithium iron manganese phosphate, lithium-rich
manganese-based materials, and lithium titanate are also conventional selections in the art.
Mesocarbon microbeads, soft carbon, hard carbon, silicon carbide, etc. are also conventional
selections in the art. Reference Document 1 discloses a cathodically bi-layer structure capable of
achieving properties such as faster charging and larger capacity. Based on the understandings to the
performances of the cathode and anode of lithium-ion batteries, those skilled in the art could readily

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088
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conceive of configuring a bilayer structure on the anode and using the above active materials.
Reference Document 1 discloses the solid content of each active material layer and the content of the
binder in the solid. When the solid content in the first active material layer is greater than the solid
content in the second active material layer, those skilled in the art could readily conceive that the
content of the binder in the first active material layer is greater than the content of the binder in the
second active material layer; moreover, those skilled in the art could readily conceive of using the
binding agent disclosed in Reference Document 1 to the second slurry mixture. Further, other binding
agents not disclosed in Reference Document 1 are also conventional selections in the art.

Therefore, insofar as the claim to which claims 2-12 refer is not inventive, dependent claims 2-
12 likewise do not involve an inventive step.

3. Claim 13 does not involve an inventive step as provided in Article 22.3 of the Patent Law.

Claim 13 sets forth a lithium-ion battery. Reference Document 1 further discloses (paragraph
[0005] of the description): the lithium-ion battery comprises electrodes. Insofar as the preceding
claims 1-12 are not inventive, claim 13 does not involve an inventive step as defined in Article 22.3
of the Patent Law.

Based on the above reasons, neither independent claims nor dependent claims of the present
application involve an inventive step. In the meantime, no other substantive content that deserves a
patent right is disclosed in the description. Therefore, even if the applicant rearranges and/or further
defines the claims in accordance with the disclosure of the description, the present application still
does not have a prospect of being granted a patent right. If the applicant is unable to provide sufficient
reasons for that the present application involves an inventive step within the response time limit
specified in the present Office Action, the present application will be finally rejected.

Should you have any questions on the examination opinions, please contact the examiner of this
case in the following ways: phone number of the examiner: 022-84868387, or phone on-duty: 022-
84868233 (for transfer), and consulting mailbox: tjsctk@cnipa.gov.cn. Please note: the Observation
and/or amendment text fed back through the mailbox should not have legal force and should not
replace a formal response.

Separately: According to the Announcement of the China National Intellectual Property
Administration on Suspending and Adjusting Certain Patent-Related Charges (No. 272), since
August 01, 2018, for eligible invention patent applications, 50% of the fee for substantive
examination of the patent application can be refunded if the application is voluntarily withdrawn
before the deadline to reply to the First Office Action (except when the response therefor has already
been submitted).

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2022.6 For electronic application, the relevant documents shall be filed in the form of electronic documents through the system of
electronic patent application. The application documents filed by paper or other forms are deemed not to have been
submitted, unless otherwise specified
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Examiner: SUN Siyuan
Code: 728223

210401 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department, Patent Office,
China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2022.6 For electronic application, the relevant documents shall be filed in the form of electronic documents through the system of
electronic patent application. The application documents filed by paper or other forms are deemed not to have been
submitted, unless otherwise specified
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Issuing Date:
510070

June 09, 2022

Application No. or Patent No.: 202110531289.X Issuing No.: 2022060602002880

Applicant or Patentee: NINGDE AMPEREX
TECHNOLOGY LTD

Title of Invention-Creation: ELECTRODE AND
LITHIUM-ION BATTERY

TEXT OF THE SECOND OFFICE ACTION

1. XIThe examiner has received the observations submitted by the applicant on April 22, 2022.
On this basis, the examiner continues to conduct a substantive examination on the above-
captioned application.

[UThe examiner continues to conduct a substantive examination on the above-captioned
patent application according to the Reexamination Decision made by CNIPA on Year

Month Day
U
2. UAfter examination, the amended document(s) filed on by the applicant is/are not

accepted because said amendment(s) do(es) not comply with the provision of Rule 51.3 of the
Implementing Regulations of the Patent Law.
3. The continued examination is conducted on the basis of:

LIThe amended application documents attached to the above observations.

XIThe application documents based on which the foregoing office action is issued and the
replacement sheet of the amended documents attached to the above observations.

LIThe application documents based on which the foregoing office action is issued.

LIThe application documents determined in the above Reexamination Decision.

U
4. [XINo new reference document(s) is/are cited in the office action.

[The following reference document(s) is/are cited in the office action: (the reference
numeral(s) thereof will be used in the examination procedure hereafter)

No. Reference No. or Title Publication Date
(or Filing Date of Conflicting
Application)

5. Concluding comments
On the description:
LIThe contents of the application are within the scope where no patent right shall be granted
as required by the provision of Article 5 of the Patent Law.
LIThe description does not comply with the provision of Article 26.3 of the Patent Law.

For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual
210403  Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088
2021.6  For electronic applications, related documents should be submitted by means of the electronic patent application
system in the form of electronic documents. The application documents filed by paper or other forms are deemed
not to have been submitted, unless otherwise specified.
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[The amendment(s) made to the description does not comply with the provision of Article
33 of the Patent Law.

LIThe drafting of the description does not comply with the provision of Rule 17 of the
Implementing Regulations of the Patent Law.

O

On the Claims:
LJClaim(s) do(es) not comply with the provision of Article 2.2 of the Patent Law.
LJClaim(s) do(es) not comply with the provision of Article 9.1 of the Patent Law.
LIClaim(s) do(es) not possess novelty as required under Article 22.2 of the Patent
Law.

XIClaim(s) __1-13_do not involve an inventive step as required by Article 22.3 of the
Patent Law.

LJClaim(s) do(es) not possess practical applicability as required under Article 22.4
of the Patent Law.

LJClaim(s) fall(s) within the unpatentable scope as required by Article 25 of the
Patent Law.

LJClaim(s) do(es) not comply with the provision of Article 26.4 of the Patent Law.
LJClaim(s) do(es) not comply with the provision of Article 31.1 of the Patent Law.
[LJAmendments to claim(s) do(es) not comply with the provision of Article 33 of
the Patent Law.

LJClaim(s) do(es) not comply with Rule 19 of the Implementing Regulations of the
Patent Law.

LJClaim(s) do(es) not comply with Rule 20 of the Implementing Regulations of the
Patent Law.

LJClaim(s) do(es) not comply with Rule 21 of the Implementing Regulations of the
Patent Law.

LIClaim(s) do(es) not comply with Rule 22 of the Implementing Regulations of the
Patent Law.

L]

LIThe application does not comply with the provision of Article 26.5 of the Patent Law or Rule
26 of the Implementing Regulations of the Patent Law.

LIThe application does not comply with the provision of Article 19.1 of the Patent Law.

LIThe divisional application does not comply with the provision of Rule 43.1 of the
Implementing Regulations of the Patent Law.

The detailed analysis on the above concluding comments is presented in the text of the Office
Action.

6. Based on the above concluding comments, the examiner holds that:

UThe applicant should amend the application document(s) in accordance with the
requirement(s) as presented in the text of the Office Action.

[The applicant should, in the observations, state reasons indicating the patentability of the
application and amend the defects pointed out in the text of the Office Action. Otherwise, the
application shall not be granted the patent right.

XIThe patent application lacks substantive contents that deserve the patent right. Therefore, the
application shall be rejected if the applicant fails to make observations or the observations are

not sufficient.
o

For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual
210403  Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088

2021.6  For electronic applications, related documents should be submitted by means of the electronic patent application
system in the form of electronic documents. The application documents filed by paper or other forms are deemed
not to have been submitted, unless otherwise specified.
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7. The applicant shall pay attention to the following matters:

(1) In accordance with Article 37 of the Patent Law, the applicant shall submit the Observation
within two (2) months from the date of receiving this Office Action. If the applicant does not
respond before this deadline without a reasonable explanation, the application will be
considered to have been withdrawn.

(2) Amendments made to the application by the applicant shall comply with Article 33 of the
Patent Law and may not exceed the scope of the disclosure of the original description and list
of claims. Amendments to the patent application documents shall also comply with Rule 51.3
of the Implementing Regulations of the Patent Law, and the amendments shall be prepared in
accordance with the requirements in this Office Action.

(3) The applicant’s observations and/or the amended text(s) shall be mailed or delivered to the
Reception Department of CNIPA. Any document(s) which are not mailed or delivered to the
Reception Department do not acquire legal effect.

(4) Any applicant and/or agent shall not directly go to CNIPA to have an interview with the
examiner without having an appointment.

8. The text of this Office Action contains _4  page, and has the following attachment(s):

L] copy (copies) of the cited reference(s), all together page(s).

U

Examination Department: Electricity Patent
Examination Department of Tianjin Patent
Examination Cooperation Center

Examiner: SUN Contact number: 022-
Siyuan 84868387

For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual
210403  Property Administration, 6 Xitucheng Road, Jimen Bridge, Haidian, Beijing, 100088
2021.6  For electronic applications, related documents should be submitted by means of the electronic patent application
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TEXT OF THE SECOND OFFICE ACTION
Application No.: 202110531289X

The applicant filed an Observation and the amended claims on April 22, 2022. After
reading the aforesaid documents seriously, the examiner put forward the following examination
opinions again.

1. Claim 1 does not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claim 1 sets forth an electrode. Reference Document 1 (CN105074967A) discloses a
lithium-ion battery and discloses an electrode, and specifically discloses the following content
(see claims 1-15, paragraphs [0005]-[0015], [0026]-[0072], and FIGS. 1A-2C of the
description): in the multi-layer cathode structure 103, a first slurry mixture comprising a
cathodically active material is deposited on the current collector 113 to form a first cathode
material layer 210; a second slurry mixture comprising a cathodically active material is
deposited on the first cathode material layer 210 to form a second cathode material layer 220;
the cathodically active material of the first slurry mixture comprises particles having a first
average diameter and the cathodically active material of the second slurry mixture comprises
particles having a second average diameter; wherein the second average diameter is greater than
the first average diameter; the first average diameter is between about 2 pm and about 15 pm
and the second average diameter is between about 5 um and about 15 pm; the cathodically
active material of the first slurry mixture is selected from the group comprising of: lithium
cobalt dioxide (LiCoQO3), lithium manganese dioxide (LiMnOQO,), titanium disulfide (TiS>),
LiNixCol-zanOz, LiMn204, LiFePO4, LiFel-ngPO4, LiMOPO4, LiCOPO4, Li3V2(PO4)3,
LiVOPO4, LiMPzO7, LiF6145P207, LiVPO4F, LiAlPO4F, LisV(PO4)2F2, LisCI‘(PO4)2F2,
LizCOPO4F, LizNiPO4F, Na5V2(PO4)2F3, LizFeSiO4, LizMnSiO4, LizVOSiO4, LiNiOz, and
combinations thereof. In certain implementations, the first cathode material layer 210 comprises
a cathodically active material having an average particle size of about 3 um and a tap density
of about 2.5 g/cm® and the second cathode material layer 220 comprises a cathodically active
material having an average particle size of about 10 um and a tap density of about 2.8 g/cm’.

Claim 1 differs from Reference Document 1 in that a total compaction density of the first
active material layer and the second active material layer is greater than 3.2 g/cc. Based on the
aforesaid distinguishing technical feature, the technical problem to be actually solved by the
technical solution of claim 1 is how to obtain the required battery energy density and thickness
of the active material layer.

A compaction density of the active material layer is closely correlated to the corresponding
battery energy density and the thickness of the active material layer; when the compaction
density increases, the battery energy density will increase therewith, and the thickness of the
active material layer will decrease therewith; these are common knowledge in the art. To obtain
a proper battery energy density and thickness of the active material layer, those skilled in the
art could readily conceive of selecting a proper total compaction density of the active material
layers according to the practical requirements without any inventive labor, and also could
expect the effect.

As such, it would have been obvious for those skilled in the art to arrive at the technical
solution set forth in claim 1 on the basis of Reference Document 1 in combination with common
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knowledge in the art. Therefore, claim 1 neither has prominent substantive features nor
represents a notable progress, and thus does not involve an inventive step as defined in Article
22.3 of the Patent Law.

2. Claims 2-12 do not involve an inventive step as defined in Article 22.3 of the Patent
Law.

Claims 2-11 further define claim 1; claim 12 further defines claim 1. Reference Document
1 further discloses: the second average diameter is greater than the first average diameter; the
first average diameter is between about 2 um and about 15 um and the second average diameter
is between about 5 um and about 15 um; the cathodically active material of the first slurry
mixture and the cathodically active material of the second slurry mixture are each independently
selected from the group comprising of: lithium cobalt dioxide (LiC002), lithium manganese
dioxide (LiMnQ?2), titanium disulfide (TiS2), LiNixC01.2xMnQ2, LiMn20y4, LiFePQ4, LiFe;.
ngPO4, LiMOPO4, LiCOPO4, Li3V2(PO4)3, LiVOPO4, LiMPzO7, LiF6145P207, LiVPO4F,
LiAlPO4F, LisV(PO4)2F2, LisCI‘(PO4)2F2, LizCOPO4F, LizNiPO4F, Na5V2(PO4)2F3, LizFeSiO4,
LixMnSiO4, Li,VOSiO4, LiNiO2, and combinations therecof. The active material of the first
cathode material layer 210 and the active material of the second cathode material layer 220 are
same or different materials. Active materials on the cathode side of the battery cell 100, 120 or
positive electrode, may comprise a lithium-containing metal oxide, such as LiNixCoyAl,O; the
first cathode material layer 210 has a thickness between 10 pm and 150 pm, and the second
cathode material layer 220 has have a thickness from about 10 to 80 microns; the active anode
material may be selected from a graphite material, silicon, lithium titanate, etc.; the binding
agent in the first slurry mixture may be selected from a styrene butadiene rubber (SBR), and a
polyvinylidene fluoride (PVDF); the second slurry mixture may comprise a binding agent; the
first and second slurry mixtures may have a solid of about 50% to about 80% based on the
weight percent; the solids comprise between about 1 wt.% and about 10 wt.% of the binding
agent; alternatively, may have a solid of about 55% to about 65% based on the weight percent,
and the solids comprise between about 1 wt.% and about 4 wt.% of the binding agent; in some
implementations, the solid content of the first cathode material layer 210 may be greater than
60% based on the weight percent; the solid content of the second cathode material layer 220
may be between about 50% and 60% based on the weight percent. On the basis of the disclosure
of Reference Document 1, as for the cathodically active material contained in the first and
second slurry mixtures disclosed in Reference Document 1, the diameter is an average diameter.
When the first cathode active material has an average particle size of 2 pum, the ratio of the
average particle size of the second cathode active material to the average particle size of the
first cathode active material ranges from 5:2-15:2. A compaction density of the active material
layer is closely correlated to the corresponding battery energy density and the thickness of the
active material layer; when the compaction density increases, the battery energy density will
increase therewith, and the thickness of the active material layer will decrease therewith; these
are common knowledge in the art. To obtain a proper battery energy density and thickness of
the active material layer, those skilled in the art could readily conceive of selecting a proper
compaction density of the first active material layer and a proper compaction density of the
second active material layer according to the practical requirements without any inventive
labor; and could expect the effect. Moreover, as can be seen from “the first active material layer
has a particle size of 90% accumulative volume of less than 40 um”, most of particles in the
first active material of the present application have a particle size of 40 um below, and there are
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a small amount of particles having a particle size of more than 40 pm. Based on paragraph
[0046] of the description in Reference Document 1, “in one implementation, the particles are
nanoscale particles. In another implementation, the nanoscale particles have a diameter between
about 1 nm and about 100 nm; and the micro-scale particles have a diameter between about 1
um and about 20 um”. As such, most of particles in Reference Document 1 have a particle size
of 40 um below. The particle size of 90% accumulative volume (the particle size of Dv90) is a
common measurement standard of average particle size in the art. On this basis, those skilled
in the art could readily conceive of adopting the particle size standard of Dv90 to select the
particle size of the first active material without any inventive labor; and its technical effect
could be expected. In addition, lithium iron manganese phosphate, lithium-rich manganese-
based materials, and lithium titanate are also conventional selections in the art. Mesocarbon
microbeads, soft carbon, hard carbon, silicon carbide, etc. are also conventional selections in
the art. Reference Document 1 discloses a cathodically bi-layer structure capable of achieving
properties such as faster charging and larger capacity. Based on the understandings to the
performances of the cathode and anode of lithium-ion batteries, those skilled in the art could
readily conceive of configuring a bilayer structure on the anode and using the above active
materials. Reference Document 1 discloses the solid content of each active material layer and
the content of the binder in the solid. When the solid content in the first active material layer is
greater than the solid content in the second active material layer, those skilled in the art could
readily conceive that the content of the binder in the first active material layer is greater than
the content of the binder in the second active material layer; moreover, those skilled in the art
could readily conceive of using the binding agent disclosed in Reference Document 1 to the
second slurry mixture. Further, other binding agents not disclosed in Reference Document 1 are
also conventional selections in the art.

Therefore, insofar as the claim to which claims 2-12 refer is not inventive, dependent
claims 2-12 likewise do not involve an inventive step.

3. Claim 13 does not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claim 13 sets forth a lithium-ion battery. Reference Document 1 further discloses
(paragraph [0005] of the description): the lithium-ion battery comprises electrodes. Insofar as
the preceding claims 1-12 are not inventive, claim 13 does not involve an inventive step as
defined in Article 22.3 of the Patent Law.

4. The applicant indicated in the observation as follows: the first active material layer
includes lithium iron phosphate. This is because lithium iron phosphate has a poor electrical
conductivity such that the first active material layer has a larger resistance, which can avoid the
direct contact between the negative electrode active material layer and the positive electrode
current collector when the lithium-ion battery is pressed by an external force, thus avoiding
generating the most dangerous short circuit mode. The purpose of the invention of Reference
Document 1 is merely to improve the proportion of the active material in the total components
of the battery by manufacturing a thicker active material layer, thus improving the battery
energy density. Reference Document 1 neither studies the particle diameter of the active
material, and the correlation between the specific active material and the battery mechanical
safety performance, nor studies the overall compaction density of the first and second active
material layers, as well as the correlation of the compaction density of the two layers. Therefore,
Reference Document 1 cannot provide any technical suggestion for the safety performance of
the battery. The range of the average particle size of the active material provided by Reference
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Document 1 includes a possibility that the average diameter of the first active material is smaller
than the average diameter of the second active material, and lithium iron phosphate is also one
of the numerous active materials. However, Reference Document 1 neither defines that the
average particle size of the first active material must be smaller than the average particle size
of the second active material and the first active material comprises lithium iron phosphate, nor
gives any advantage brought thereby. In case of no other technical suggestions, those skilled in
the art can be neither motivated to select that the average particle size of the first active material
is smaller than the average particle size of the second active material and the first active material
comprises lithium iron phosphate on the basis of Reference Document 1 in the face of the
technical problem of the present application, nor to further define that a total compaction
density of the first active material layer and the second active material layer is greater than 3.2
g/cc, and the first active material layer has a compaction density of lower than that of the second
active material layer. Therefore, Reference Document 1 cannot be improved to arrive at the
technical solution set forth in claim 1 of the present application.

In view of this, the examiner made the following response: the original application
document does not recite that selecting lithium iron phosphate as the first active material
achieves any unexpected technical effect as compared to the selection of other active materials;
moreover, the experimental data likewise does not tell that selecting lithium iron phosphate as
the first active material achieves any unexpected technical effect. Therefore, the observations
of the applicant cannot be approved by the examiner. Reference Document 1 does not give the
advantage that the average particle size of the first active material layer is less than the average
particle size of the second active material layer, but has explicitly disclosed the technical
solution “the first cathode material layer 210 comprises a cathodically active material having
an average particle size of about 3 pm and a tap density of about 2.5 g/cm’, and the second
cathode material layer 220 comprises a cathodically active material having an average particle
size of about 10 um and a tap density of about 2.8 g/cm®”. Hence, Reference Document 1
inevitably can achieve the technical effect the same as that in the present application. Therefore,
the observations of the applicant are not convincing.

Based on the above reasons, neither independent claims nor dependent claims of the
present application involve an inventive step. In the meantime, no other substantive content that
deserves a patent right is disclosed in the description. Therefore, even if the applicant rearranges
and/or further defines the claims in accordance with the disclosure of the description, the
present application still does not have a prospect of being granted a patent right. If the applicant
fails to provide sufficient reasons to prove that the present application involves an inventive
step within the reply period specified in the present First Office Action, the present application
will be rejected.

Should you have any questions on the examination opinions, please contact the examiner
of'this case in the following ways: phone number of the examiner: 022-84868387, or phone on-
duty: 022-84868233 (for transfer), and consulting mailbox: tjsctk@cnipa.gov.cn. Please note:
the Observation and/or amendment text fed back through the mailbox should not have legal
force and should not replace a formal response.
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Claims

1. An electrode, comprising:
a current collector;

a first active material layer comprising a first active material; the first active material layer
having a thickness of 2 pm-7 um; and

a second active material layer comprising a second active material; the second active
material layer having a thickness of more than 30 pum;

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 an average particle size of the first active material layer is less than
an average particle size of the second active material layer; wherein a total compaction density
of the first active material layer and the second active material layer is greater than 3.2 g/cc;
and the first active material comprises lithium iron phosphate.

2. The electrode according to claim 1, wherein a ratio of the average particle size of the
second active material to the average particle size of the first active material is greater than 1
and smaller than or equal to 40.

3. The electrode according to claim 1, wherein the first active material has an average
particle size in a range of 0.2 pm to 15 pm.

4. The electrode according to claim 1, wherein a compaction density of the first active
material layer is greater than 2.8 g/cc, and a compaction density of the second active material
layer is greater than 3.3 g/cc.

5. The electrode according to claim 1, wherein the first active material layer has a particle
size of 90% accumulative volume of less than 40 pum.

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

7. The electrode according to claim 1, wherein the second active material comprises one
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
phosphate, and combinations thereof.

8. The electrode according to claim 1, wherein the first active material comprises one
selected from the group consisting of: artificial 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; a content of the binder in the first
active material layer is greater than a content of the binder in the second active material layer.

10. The electrode according to claim 9, wherein the binder comprises one selected from
the group consisting of: polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylates, polyacrylic acids, polyacrylic acid salt,
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carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether, polymethyl
methacrylate, polytetrafluoroethylene, poly-hexafluoropropylene and styrene butadiene rubber,
and combinations thereof.

11. A lithium-ion battery, comprising the electrode of any one of claims 1-10.
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510070 Issuing Date:
October 09, 2022
Application No. or Patent No.: 202110531289.X Issuing No.: 2022092902709050

Applicant or Patentee: NINGDE AMPEREX
TECHNOLOGY LTD

Title of Invention-Creation: ELECTRODE AND
LITHIUM-ION BATTERY

Rejection Decision

1. According to the provisions of Article 38 of the Patent Law and Rule 53 of the Implementing
Regulations of the Patent Law, the above-captioned patent application is rejected on the basis of the
following grounds:

The application does not comply with the provision of Article 22.3 of the Patent Law.
Please refer to the text of the Rejection Decision for the details, all together.
2. The Rejection Decision is made on the basis of the following application text(s):

Abstract of the description, paragraphs 1-167 of the description, and accompanying drawings of the
description, and drawing of the abstract filed on the filing date of the divisional application; and

claims 1-11 filed on August 23, 2022.

3. According to the provisions of Article 41 of the Patent Law and Rule 60 of the Implementing
Regulations of the Patent Law, where an applicant is not satisfied with the Rejection Decision, he or
it may file a request for reexamination to the Reexamination and Invalidation Examination
Department of the CNIPA within three months from the date of receipt of the present decision. In
accordance with the provision of Rule 96 of the Implementing Regulations of the Patent Law, the
reexamination fee should be paid within the above-mentioned time limit; if the fee is not paid or not
paid in full within the time limit, the request shall be deemed not to have been made.

Examiner: SUN Siyuan Examination Department: Electricity Patent Examination Department of
Tianjin Patent Examination Cooperation Center

Contact number: 022-84868387
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Haidian, Beijing, 100088
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the system of electronic patent application. The application documents filed by paper or other forms
are deemed not to have been submitted, unless otherwise specified.
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Rejection Decision
Application No.: 202110531289X

This decision relates to the invention patent application with the application number of
202110531289.X and title of “ELECTRODE AND LITHIUM-ION BATTERY”, filed by the
applicant NINGDE AMPEREX TECHNOLOGY LTD on February 26, 2018.

1. Cause of action

The Claims of the original application documents of the present application include two
independent claims, i.e., claims 1 and 13, and eleven dependent claims, i.e., claims 2-12.

Upon the request for substantive examination filed by the applicant on May 14, 2021, the
examiner conducted a substantive examination on the present application and issued the First Office
Action on January 12, 2022, indicating that claims 1-13 do not involve an inventive step. The
following reference document is cited in the First Office Action:

Reference Document 1: CN105074967A, published on November 18, 2015, also published as
WO02014149766A1.

The applicant filed an Observation and amended the claims in regard to the First Office Action
on April 22, 2022. It is summarized as follows:

The first active material layer includes lithium iron phosphate. This is because lithium iron
phosphate has a poor electrical conductivity such that the first active material layer has a larger
resistance, which can avoid the direct contact between the negative electrode active material layer
and the positive electrode current collector when the lithium-ion battery is pressed by an external
force, thus avoiding generating the most dangerous short circuit mode. The purpose of the invention
of Reference Document 1 is merely to improve the proportion of the active material in the total
components of the battery by manufacturing a thicker active material layer, thus improving the battery
energy density. Reference Document 1 neither studies the particle diameter of the active material, and
the correlation between the specific active material and the battery mechanical safety performance,
nor studies the overall compaction density of the first and second active material layers, as well as
the correlation of the compaction density of the two layers. Therefore, Reference Document 1 cannot
provide any technical suggestion for the safety performance of the battery. The range of the average
particle size of the active material provided by Reference Document 1 includes a possibility that the
average diameter of the first active material is smaller than the average diameter of the second active
material, and lithium iron phosphate is also one of the numerous active materials. However, Reference
Document 1 neither defines that the average particle size of the first active material must be smaller
than the average particle size of the second active material and the first active material comprises
lithium iron phosphate, nor gives any advantage brought thereby. In case of no other technical
suggestions, those skilled in the art can be neither motivated to select that the average particle size of
the first active material is smaller than the average particle size of the second active material and the
first active material comprises lithium iron phosphate on the basis of Reference Document 1 in the
face of the technical problem of the present application, nor to further define that a total compaction
density of the first active material layer and the second active material layer is greater than 3.2 g/cc,
and the first active material layer has a compaction density of lower than that of the second active
material layer. Therefore, Reference Document 1 cannot be improved to arrive at the technical
solution set forth in claim 1 of the present application.
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The examiner proceeded to examine this case and issued the Second Office Action on June 09,
2022, indicating that claims 1-13 do not involve an inventive step.

In regard to the aforesaid Second Office Action, the applicant filed an Observation and the
amended claims on August 23, 2022 to indicate that the reason why the first active material layer
includes lithium iron phosphate is because lithium iron phosphate has a poor electrical conductivity
such that the first active material layer has a larger resistance, which can avoid the direct contact
between the negative electrode active material layer and the positive electrode current collector when
the lithium-ion battery is pressed by an external force, thus avoiding generating the most dangerous
short circuit mode. To minimize the impact of the first active material layer on the cycle performance,
the present application defines the thickness of the first active material layer as 2 pm-7 um, which
thus can ensure the better cycle performance of the battery while ensuring the safety of the lithium-
ion battery. As can be seen from the description of Reference Document 1, it mainly requires that the
porosity of the first active material layer is greater than that of the second active material layer, but
does not require the comparison of the thickness between the two active material layers and the
specific component of the active material in the two active material layers at all. Therefore, Reference
Document 1 impossibly provides any technical suggestion that the thickness of the second active
material layer defined in the present application is much greater than the thickness (obtained by
comparing the thickness data) of the first active material layer. Moreover, just because the objective
of the invention in Reference Document 1 is to increase the proportion of the active material in the
total component of the battery by manufacturing a thicker active material layer, those skilled in the
art cannot be motivated to reduce the thickness (between 10-150 microns) of the first cathode material
layer (this is inconsistent with the objective of the invention) and thus, cannot arrive at the technical
solution set forth in claim 1 of the present application via improving Reference Document 1.

The examiner deemed that the facts of this case are clear. Therefore, the present Rejection
Decision is made on the basis of the abstract of the specification, and paragraphs 1-167 of the
specification, accompanying drawings of the specification, and drawing of the abstract filed on the
filing date of the divisional application, and

claims 1-11 filed on August 23, 2022.

I1. Grounds for rejection
1. Claim 1 does not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claim 1 sets forth an electrode. Reference Document 1 (CN105074967A) discloses a lithium-
ion battery and discloses an electrode, and specifically discloses the following content (see claims 1-
15, paragraphs [0005]-[0015], [0026]-[0072], and FIGS. 1A-2C of'the description): in the multi-layer
cathode structure 103, a first slurry mixture comprising a cathodically active material is deposited on
the current collector 113 to form a first cathode material layer 210; a second slurry mixture comprising
a cathodically active material is deposited on the first cathode material layer 210 to form a second
cathode material layer 220; the cathodically active material of the first slurry mixture comprises
particles having a first average diameter and the cathodically active material of the second slurry
mixture comprises particles having a second average diameter; wherein the second average diameter
is greater than the first average diameter; the first average diameter is between about 2 pm and about
15 pm and the second average diameter is between about 5 um and about 15 um; the cathodically
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active material of the first slurry mixture is selected from the group comprising of: lithium cobalt
dioxide (LiC00»), lithium manganese dioxide (LiMnO»), titanium disulfide (TiS:), LiNixCo12xMnO>,
LianO4, LiFePO4, LiFel-ngPO4, LiMOPO4, LiCOPO4, Li3V2(PO4)3, LiVOPO4, LiMPzO7,
LiF6145P207, LiVPO4F, LiAlPO4F, LisV(PO4)2F2, LisCI‘(PO4)2F2, LizCOPO4F, LizNiPO4F,
NasV2(POs)2F3, LioFeSiOs, LixMnSiO4, LixVOSi04, LiNiO2, and combinations thereof. In certain
implementations, the first cathode material layer 210 comprises a cathodically active material having
an average particle size of about 3 um and a tap density of about 2.5 g/cm® and the second cathode
material layer 220 comprises a cathodically active material having an average particle size of about
10 pm and a tap density of about 2.8 g/cm’. Exemplary Structure (A) discloses that the first cathode
material layer may have an average thickness from about 1 to 80 microns, and the second cathode
material layer may have a thickness from about 10 to 80 microns.

Claim 1 differs from Reference Document 1 in that a total compaction density of the first active
material layer and the second active material layer is greater than 3.2 g/cc. Based on the aforesaid
distinguishing technical feature, the technical problem to be actually solved by the technical solution
of claim 1 is how to obtain the required battery energy density and thickness of the active material
layer.

A compaction density of the active material layer is closely correlated to the corresponding
battery energy density and the thickness of the active material layer; when the compaction density
increases, the battery energy density will increase therewith, and the thickness of the active material
layer will decrease therewith; these are common knowledge in the art. To obtain a proper battery
energy density and thickness of the active material layer, those skilled in the art could readily conceive
of selecting a proper total compaction density of the active material layers according to the practical
requirements without any inventive labor, and also could expect the effect.

As such, it would have been obvious for those skilled in the art to arrive at the technical solution
set forth in claim 1 on the basis of Reference Document 1 in combination with common knowledge
in the art. Therefore, claim 1 neither has prominent substantive features nor represents a notable
progress, and thus does not involve an inventive step as defined in Article 22.3 of the Patent Law.

2. Claims 2-10 do not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claims 2-9 further define claim 1; claim 10 further defines claim 9. Reference Document 1
further discloses: the second average diameter is greater than the first average diameter; the first
average diameter is between about 2 um and about 15 um and the second average diameter is between
about 5 um and about 15 pm; the cathodically active material of the first slurry mixture and the
cathodically active material of the second slurry mixture are each independently selected from the
group comprising of: lithium cobalt dioxide (LiCo0O.), lithium manganese dioxide (LiMnQO,),
titanium disulfide (TiS2), LiNixCo12xMnO, LiMn2O4, LiFePOs, LiFe1xMgPO4, LiMoPO4, LiCoPO4,
Li3V2(PO4)3, LiVOPO4, LiMP207, LiFe1 5P207, LiVPO4F, LiAIPO4F, LisV(PO4)2F2, LisCr(PO4)2F>,
LizCOPO4F, LizNiPO4F, Na5V2(PO4)2F3, LizFeSiO4, LizMnSiO4, LizVOSiO4, LiNiOz, and
combinations thereof. The active material of the first cathode material layer 210 and the active
material of the second cathode material layer 220 are same or different materials. Active materials on
the cathode side of the battery cell 100, 120 or positive electrode, may comprise a lithium-containing
metal oxide, such as LiNixCoyAlzO2; the active anode material may be selected from a graphite
material, silicon, lithium titanate, etc.; the binding agent in the first slurry mixture may be selected
from a styrene butadiene rubber (SBR), and a polyvinylidene fluoride (PVDF); the second slurry

210407 For paper applications, replies should be sent to: Reexamination and Invalidation Examination Department,
Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019.4 For electronic application, the relevant documents shall be filed in the form of electronic documents through
the system of electronic patent application. The application documents filed by paper or other forms
are deemed not to have been submitted, unless otherwise specified.

0023



*n
*

*‘ P CHINA NATIONAL INTELLECTUAL PROPERTY ADMINISTRATION

mixture may comprise a binding agent; the first and second slurry mixtures may have a solid of about
50% to about 80% based on the weight percent; the solids comprise between about 1 wt. % and about
10 wt. % of the binding agent; alternatively, may have a solid of about 55% to about 65% based on
the weight percent, and the solids comprise between about 1 wt. % and about 4 wt. % of the binding
agent; in some implementations, the solid content of the first cathode material layer 210 may be
greater than 60% based on the weight percent; the solid content of the second cathode material layer
220 may be between about 50% and 60% based on the weight percent. On the basis of the disclosure
of Reference Document 1, as for the cathodically active material contained in the first and second
slurry mixtures disclosed in Reference Document 1, the diameter is an average diameter. When the
first cathode active material has an average particle size of 2 um, the ratio of the average particle size
of the second cathode active material to the average particle size of the first cathode active material
ranges from 5:2-15:2. A compaction density of the active material layer is closely correlated to the
corresponding battery energy density and the thickness of the active material layer; when the
compaction density increases, the battery energy density will increase therewith, and the thickness of
the active material layer will decrease therewith; these are common knowledge in the art. To obtain a
proper battery energy density and thickness of the active material layer, those skilled in the art could
readily conceive of selecting a proper compaction density of the first active material layer and a
proper compaction density of the second active material layer according to the practical requirements
without any inventive labor; and could expect the effect. Moreover, as can be seen from “the first
active material layer has a particle size of 90% accumulative volume of less than 40 um”, most of
particles in the first active material of the present application have a particle size of 40 um below, and
there are a small amount of particles having a particle size of more than 40 um. Based on paragraph
[0046] of the description in Reference Document 1, “in one implementation, the particles are
nanoscale particles. In another implementation, the nanoscale particles have a diameter between about
1 nm and about 100 nm; and the micro-scale particles have a diameter between about 1 um and about
20 um”. As such, most of particles in Reference Document 1 have a particle size of 40 um below.
The particle size of 90% accumulative volume (the particle size of Dv90) is a common measurement
standard of average particle size in the art. On this basis, those skilled in the art could readily conceive
of adopting the particle size standard of Dv90 to select the particle size of the first active material
without any inventive labor; and its technical effect could be expected. In addition, lithium iron
manganese phosphate, lithium-rich manganese-based materials, and lithium titanate are also
conventional selections in the art. Mesocarbon microbeads, soft carbon, hard carbon, silicon carbide,
etc. are also conventional selections in the art. Reference Document 1 discloses a cathodically bi-
layer structure capable of achieving properties such as faster charging and larger capacity. Based on
the understandings to the performances of the cathode and anode of lithium-ion batteries, those skilled
in the art could readily conceive of configuring a bilayer structure on the anode and using the above
active materials. Reference Document 1 discloses the solid content of each active material layer and
the content of the binder in the solid. When the solid content in the first active material layer is greater
than the solid content in the second active material layer, those skilled in the art could readily conceive
that the content of the binder in the first active material layer is greater than the content of the binder
in the second active material layer; moreover, those skilled in the art could readily conceive of using
the binding agent disclosed in Reference Document 1 to the second slurry mixture. Further, other
binding agents not disclosed in Reference Document 1 are also conventional selections in the art.

Therefore, insofar as the claim to which claims 2-10 refer is not inventive, dependent claims 2-
10 likewise do not involve an inventive step.
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3. Claim 11 does not involve an inventive step as defined in Article 22.3 of the Patent Law.

Claim 11 sets forth a lithium-ion battery. Reference Document 1 further discloses (paragraph
[0005] of the description): the lithium-ion battery comprises electrodes. Insofar as the preceding
claims 1-10 are not inventive, claim 11 does not involve an inventive step as defined in Article 22.3
of the Patent Law.

4. The applicant indicated in the observations as follows: the reason why the first active material
layer includes lithium iron phosphate is because lithium iron phosphate has a poor electrical
conductivity such that the first active material layer has a larger resistance, which can avoid the direct
contact between the negative electrode active material layer and the positive electrode current
collector when the lithium-ion battery is pressed by an external force, thus avoiding generating the
most dangerous short circuit mode. To minimize the impact of the first active material layer on the
cycle performance, the present application defines the thickness of the first active material layer as 2
um-7 um, which thus can ensure the better cycle performance of the battery while ensuring the safety
of the lithium-ion battery. As can be seen from the description of Reference Document 1, it mainly
requires that the porosity of the first active material layer is greater than that of the second active
material layer, but does not require the comparison of the thickness between the two active material
layers and the specific component of the active material in the two active material layers at all.
Therefore, Reference Document 1 impossibly provides any technical suggestion that the thickness of
the second active material layer defined in the present application is much greater than the thickness
(obtained by comparing the thickness data) of the first active material layer. Moreover, just because
the objective of the invention in Reference Document 1 is to increase the proportion of the active
material in the total component of the battery by manufacturing a thicker active material layer, those
skilled in the art cannot be motivated to reduce the thickness (between 10-150 microns) of the first
cathode material layer (this is inconsistent with the objective of the invention) and thus, cannot arrive
at the technical solution set forth in claim 1 of the present application via improving Reference
Document 1.

In view of this, the examiner made the following response: the original application document
does not recite that selecting lithium iron phosphate as the first active material achieves any
unexpected technical effect as compared to the selection of other active materials; moreover, the
experimental data likewise does not tell that selecting lithium iron phosphate as the first active
material achieves any unexpected technical effect. Therefore, the observations of the applicant cannot
be approved by the examiner. Furthermore, the application documents do not recite a correlation
between the thickness of the first active material layer and the cycle performance. The examples
merely tell that there exists a certain difference in energy density of the first active material layer
when its thickness is different. Moreover, Exemplary Structure (A) of Reference Document 1
discloses that the first cathode material layer may have an average thickness from about 1 to 80
microns, and the second cathode material layer may have a thickness from about 10 to 80 microns.
There exists no problem, i.e., lack of a motivation to reduce the thickness. Therefore, the observations
of the applicant are not convincing.

II1. Decision

In conclusion, the present invention patent application does not comply with Article 22.3 of the
Patent Law, and falls into the circumstances under Rule 53.2 of the Implementing Regulations of the
Patent Law. Therefore, the present invention patent application is rejected according to Article 38 of
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the Patent Law.

Pursuant to the provision as defined in Article 41.1 of the Patent Law, where the applicant is not
satisfied with the Rejection Decision of the above patent application, he or she may, within three
months from the date of receipt of this Decision, request the Reexamination and Invalidation
Examination Department of the Patent Office to conduct a reexamination.

Examiner: SUN Siyuan
Code: 728223
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International Classification
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reference document and common knowledge in the art and thus, does not involve an inventive step.
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1. Cause of action

This request for reexamination relates to the invention patent application (hereinafter referred to
as the present application) with the application number of 202110531289.X and title of
“ELECTRODE AND LITHIUM-ION BATTERY”. The parent application number is
201810162494.1 and the date of application is February 26, 2018; the submission date of the
divisional application is May 14, 2021. The applicant of the present application is NINGDE
AMPEREX TECHNOLOGY LTD and the date of publication is August 24, 2021.

Upon substantive examination, the substantive examination department of the CNIPA issued a
Rejection Decision on October 09, 2022 to reject the present application on the ground that claims 1-
11 do not involve an inventive step as defined in Article 22.3 of the Patent Law. The text examined
in the Rejection Decision is as follows: pages 1-19 of the description, page 1 of the accompanying
drawings of the description, abstract of the description, and the drawing of the abstract filed on May
14,2021; and claims 1-11 filed on August 23, 2022. Claims directed to the Rejection Decision are as
follows:

“1. An electrode, comprising:
a current collector;

a first active material layer comprising a first active material; the first active material layer
having a thickness of 2 pm-7 um; and

a second active material layer comprising a second active material; the second active material
layer having a thickness of more than 30 um;

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 an average particle size of the first active material layer is less than an average particle
size of the second active material layer; wherein a total compaction density of the first active material
layer and the second active material layer is greater than 3.2 g/cc; and the first active material
comprises lithium iron phosphate.

2. The electrode according to claim 1, wherein a ratio of the average particle size of the second
active material to the average particle size of the first active material is greater than 1 and smaller
than or equal to 40.

3. The electrode according to claim 1, wherein the first active material has an average particle
size in a range of 0.2 pm to 15 pm.

4. The electrode according to claim 1, wherein a compaction density of the first active material
layer is greater than 2.8 g/cc, and a compaction density of the second active material layer is greater
than 3.3 g/cc.

5. The electrode according to claim 1, wherein the first active material layer has a particle size
0 90% accumulative volume of less than 40 um.

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

8. The electrode according to claim 1, wherein the first active material comprises one selected
from the group consisting of: artificial 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; a content of the binder in the first active
material layer is greater than a content of the binder in the second active material layer.

10. The electrode according to claim 9, wherein the binder comprises one selected from the
group consisting of: polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene copolymer,
polyamide, polyacrylonitrile, polyacrylates, polyacrylic acids, polyacrylic acid salt,
carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether, polymethyl methacrylate,
polytetrafluoroethylene, poly-hexafluoropropylene and styrene butadiene rubber, and combinations
thereof.

11. A lithium-ion battery, comprising the electrode of any one of claims 1-10.
The following reference document is cited in the Rejection Decision:

Reference Document 1: CN105074967A, published on November 18, 2015, also published as
WO02014149766A1.

The Rejection Decision deemed as follows: (1) claim 1 differs from Reference Document 1 in
that a total compaction density of the first active material layer and the second active material layer
is greater than 3.2 g/cc. The aforesaid distinguishing technical feature is readily obtained on the basis
of the disclosure of Reference Document 1 in combination with the common knowledge in the art.
Therefore, claim 1 does not involve an inventive step over the combination of Reference Document
1 and common knowledge in the art. (2) The additional technical features of claims 2-10 are disclosed
by Reference Document 1 or are common knowledge in the art. Therefore, claims 2-10 do not involve
an inventive step. (3) Insofar as claims 1-10 are not inventive, claim 11 likewise does not involve an
inventive step.

The applicant (hereinafter referred to as the reexamination petitioner) refused to obey the
aforesaid Rejection Decision, filed a request for reexamination to CNIPA, and meanwhile, submitted
the replacement sheet of the amended full text (inclusive of claims 1-9) on January 18, 2023. The
amendments include: as for claim 1, the technical features “a total compaction density of the first
active material layer and the second active material layer is greater than 3.2 g/cc; and the first active
material comprises lithium iron phosphate” are deleted and incorporated into the additional technical
features of claims 2-3; the technical feature “the average particle size refers to a particle size that
reaches a volume accumulation of 50% from the small particle size side in a volume-based granularity
distribution” is added; claims 2-3 are deleted; the technical feature “lithium iron phosphate” is added
in claim 4; number and citing relationships among the claims are adaptively amended. The filed
amended claims 1 and 4 are as follows:

“1. An electrode, comprising:

a current collector;
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a first active material layer comprising a first active material; the first active material layer
having a thickness of 2 pm-30 pm; and

a second active material layer comprising a second active material; the second active material
layer having a thickness of more than 30 um;

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 an average particle size of the first active material layer is less than an average particle
size of the second active material layer; a ratio of the average particle size of the second active
material to the average particle size of the first active material is greater than 1 and smaller than or
equal to 40; the first active material has an average particle size in a range of 0.2 um to 15 um; and
the average particle size refers to a particle size that reaches a volume accumulation of 50% from the
small particle size side in a volume-based granularity distribution.”

“4. The electrode according to claim 1, wherein the first active material further comprises one
or more 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.”

The reexamination petitioner stated the following observations: 1) Reference Document 1 does
not disclose a ratio of the average particle size of the second active material to the average particle
size of the first active material layer given that the average particle size of the first active material
layer is less than the average particle size of the second active material layer, and the first active
material has an average particle size in a range of 0.2 pm to 15 pm. Therefore, Reference Document
1 does not disclose the correlated distinguishing technical features: an average particle size of the first
active material layer is less than an average particle size of the second active material layer; a ratio
of the average particle size of the second active material to the average particle size of the first active
material is greater than 1 and smaller than or equal to 40; the first active material has an average
particle size in a range of 0.2 um to 15 um; and the average particle size refers to a particle size that
reaches a volume accumulation of 50% from the small particle size side in a volume-based granularity
distribution. Reference Document 1 is mainly to regulate a porosity, thus improving power and cycle
performance of a battery. In the present application, according to the aforesaid distinguishing
technical feature A, the first active material layer is not easy to fall off during the nail process, which
can improve the safety problems of the battery caused by a short circuit of the positive electrode
current collector-negative electrode active material layer, thus improving the safety performance of
the battery. 2) Reference Document 1 does not disclose that the first active material layer has a
thickness of 2 um-30 um, and the second active material layer has a thickness of more than 30 um
such that the first active material layer achieves full coverage of the positive electrode current
collector to improve the battery safety performance while the second active material layer ensures a
higher energy density of the battery.

After the formal examination is qualified, CNIPA accepted the request for reexamination in
accordance with the law on March 30, 2023, and forwarded it to the substantive examination
department for a prepositive preposition.

The substantive examination department insisted the Rejection Decision in the prepositive office
action.
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Afterwards, CNIPA established a panel to hear this case.

The panel issued a notification of reexamination on September 01, 2023, indicating that claims
1-9 do not involve an inventive step as defined in Article 22.3 of the Patent Law. Regarding the
opinions of the reexamination petitioner, the panel deemed as follows: 1) Reference Document 1 has
disclosed the relationship of the average particle size of the two layers, the scope of the average
particle size of the first layer, and the ratio of average particle size of the two layers. The problem to
be solved in the present application already can be already solved objectively. The particle size of 50%
accumulative volume (i.e., the particle size of Dv50) is a common measurement standard of average
particle size in the art; this is the common knowledge in the art. On this basis, those skilled in the art
could readily conceive of adopting the particle size standard of Dv50 as a standard to select that the
second average diameter is greater than the first average diameter without any inventive labor; and
its technical effect could be expected. 2) Given that the content of the first layer of binder is greater
than the content of the second layer of binder, the present application obtains the required energy
density by limiting the thickness of the first layer. Reference Document 1 provides the technical
suggestion of improving the adhesive force between the material layer and the substrate (i.e., the
current collector) by a binder. Those skilled in the art can be motivated to use more binders in the
first layer under such a technical suggestion. In the meanwhile, Reference Document 1 discloses that
the second cathode material layer has a final thickness of 110 microns, and additionally provides the
technical suggestion that other proper thickness of material layer can be configured for the first
cathode material layer. Therefore, based on the actual demand for battery energy density, those skilled
in the art could conventionally select a proper first layer of thickness and also could expect its effect.

In regard to the notification of reexamination, the reexamination petitioner filed an Observation,
and meanwhile submitted the replacement sheet of the amended full claims (including claims 1-8) on
October 13, 2023. The amendments include: the original claim 7 is incorporated into the original
claim 1 and deleted; the technical feature “the mass content of the binder in the first active material
layer is in the range of 1.5% to 6%, and the mass content of the binder in the second active material
layer is in the range of 0.5% to 4% is added to claim 1; number and citing relationships among the
claims are adaptively amended. The filed amended claim 1 is as follows:

“1. An electrode, comprising:
a current collector;

a first active material layer comprising a first active material; the first active material layer
having a thickness of 2 pm-30 pm; and

a second active material layer comprising a second active material; the second active material
layer having a thickness of more than 30 um;

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 an average particle size of the first active material layer is less than an average particle
size of the second active material layer; a ratio of the average particle size of the second active
material to the average particle size of the first active material is greater than 1 and smaller than or
equal to 40; the first active material has an average particle size in a range of 0.2 um to 15 um; and
the average particle size refers to a particle size that reaches a volume accumulation of 50% from the
small particle size side in a volume-based granularity distribution;
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each of the first active material layer and the second active material layer further comprises a
binder; a content of the binder in the first active material layer is greater than a content of the binder
in the second active material layer; and a mass content of the binder in the first active material layer
is in the range of 1.5% to 6%, and a mass content of the binder in the second active material layer is
in the range of 0.5% to 4%.”

The reexamination petitioner contended as follows: 1) Reference Document 1 does not disclose
an average particle size of Dv50; hence, Reference Document 1 does not disclose the following
technical features: an average particle size of the first active material layer is less than an average
particle size of the second active material layer; a ratio of the average particle size of the second active
material to the average particle size of the first active material is greater than 1 and smaller than or
equal to 40; the first active material has an average particle size in a range of 0.2 um to 15 um; and
the average particle size refers to a particle size that reaches a volume accumulation of 50% from the
small particle size side in a volume-based granularity distribution. The present application regulates
and controls the thickness of the first active material layer and the scope of the ratio of the particle
size such that the first active material layer achieves full coverage of the positive electrode current
collector and has a higher adhesion effect, thus reducing the probability of short circuit occurrence
and improving the mechanical and safety performance of the battery (see paragraphs [0029]-[0030]
ofthe description). Reference Document 1 is mainly to regulate and control porosity via the regulation
of'the particle size and thickness, thus improving the battery power and cycle performance. Based on
Reference Document 1, it is impossible to conceive of regulating and controlling the average particle
size and the ratio of particle size at the same time to improve the adhesiveness between layers.
Reference Document 1 does not define the relationship

of the average particle size; moreover, the examples prove that the average particle size of the first
layer is smaller or larger than that of the second layer available. 2) The present application can
improve the nail test of the lithium-ion battery while ensuring the energy density by regulating and
controlling the correlation between the content of the binder in the first active material layer and the
content of the binder in the second active material layer as well as each content scope, which is
different from the effect of merely achieving adhesion in Reference Document 1. Based on Reference
Document 1, it is impossible to conceive of regulating and controlling the correlation between the
content of the first cathode material layer and the content of the second cathode material layer to
improve the nail test of the battery while ensuring the energy density.

On the basis of the aforesaid procedures, the panel deeded that the fact of this case is clear,
thereby making a decision of examination.

I1. Grounds of the decision
1 Text for examination

The reexamination petitioner filed the replacement sheet of amended full claims (inclusive of 8
claims in total) on October 13, 2023. Upon examination, the amendments comply with the provisions
of Article 61.1 of the Implementing Regulations of the Patent Law and Article 33 of the Patent Law.
The text examined in the decision of examination to the request for reexamination is as follows: pages
1-19 of the description, page 1 of the accompanying drawings of the description, abstract of the
description, and the drawing of the abstract filed on the submission date of the divisional application,
i.e., May 14, 2021; and claims 1-8 filed on October 13, 2023.
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2. Regrading Article 22.3 of the Patent Law

It is stipulated under Article 22.3 of the Patent Law that: an inventive step means that, as
compared with the prior art, the invention has prominent substantive features and represents notable
progress, and the utility model has substantive features and represents progress.

Given that there exists a distinguishing technical feature between the technical solution set forth
in a claim and the closest prior art, and the distinguishing technical feature is readily obtained on the
basis of the disclosure of the reference document in combination with the common knowledge in the
art, the technical solution set forth in the claim does not possess prominent substantive features over
the combination of the reference document and common knowledge in the art and thus, does not
involve an inventive step.

The reference document cited in the decision of examination to the request for reexamination is
the same as that in the Rejection Decision and the notification of reexamination, namely:

Reference Document 1: CN105074967A, published on November 18, 2015, also published as
WO02014149766A1.

2.1. Claim 1 sets forth an electrode. Reference Document 1 discloses a lithium-ion battery and
discloses an electrode, and specifically discloses the following content (see claims 1-15, paragraphs
[0005]-[0015], [0026]-[0072], [0106], [0109]-[0110], and FIGS. 1A-2C of the description): in the
multi-layer cathode structure 103, a first slurry mixture comprising a cathodically active material is
deposited on the current collector 113 to form a first cathode material layer 210; a second slurry
mixture comprising a cathodically active material is deposited on the first cathode material layer 210
to form a second cathode material layer 220; the cathodically active material of the first slurry mixture
comprises particles having a first average diameter and the cathodically active material of the second
slurry mixture comprises particles having a second average diameter, wherein the second average
diameter is greater than the first average diameter (equivalent to “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 an average particle size of the first
active material layer is less than an average particle size of the second active material layer”); the first
average diameter is between 2 um and 15 um (within the numerical range of 0.2 um-15 um), and the
second average diameter is between 5 pm and 15 pm (see details in claims 1-2, 4, and 13-14). In
certain implementations, the first cathode material layer 210 comprises a cathodically active material
having an average particle size of about 3 um and a tap density of about 2.5 g/cm® and the second
cathode material layer 220 comprises a cathodically active material having an average particle size
of about 10 pm and a tap density of about 2.8 g/cm’. Examples: a first and second slurry composition
having 65 wt.% solid content and comprising 4 wt.% PVDF, 3.2 wt.% carbon black (CB), and 92.8
wt.% lithium nickel-manganese-cobalt oxide (NMC) was used for the following examples. The NMC
labeled MX-3 had an average particle size of 3 microns and the NMC labeled MX-10 had an average
particle size of 10 microns. A first slurry mixture having MX-3 was deposited using a doctor blade
process over an aluminum foil current collector having a thickness of 18.8 microns. The aluminum
foil current collector and first slurry mixture were heated to 80 degrees Celsius to evaporate off
solvent and form a first cathode material layer. A second slurry mixture having MX-10 was deposited
over the first cathode material layer. The aluminum foil current collector, first cathode material layer
and second slurry mixture were heated to 80 degrees Celsius to evaporate off solvent and form a
second cathode material layer (i.e., the average particle size of the first cathode material layer is 3
um, and the average particle size of the second cathode material layer is 10 um, and through
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conversion, the ratio of the average particle size of the first cathode material layer to the average
particle size of the second cathode material layer is equal to 10:3, i.e., falling within the numerical
range of greater than 1 and less than or equal to 40). The first cathode material layer had a final
thickness of 64.6 microns, and the second cathode material layer had a final thickness of 110 microns
(falling within the numerical range of the second active material layer having a thickness of more
than 30 um). The binding agent in the first slurry mixture may be selected from a styrene butadiene
rubber (SBR) and a polyvinylidene fluoride (PVDF); with reference to the first slurry mixture, the
second slurry mixture may comprise a binding agent.

Claim 1 differs from Reference Document 1 in the follows: 1) the first active material layer
having a thickness of 2 um-30 pm; and the average particle size refers to a particle size that reaches
a volume accumulation of 50% from the small particle size side in a volume-based granularity
distribution; 2) a content of the binder in the first active material layer is greater than a content of the
binder in the second active material layer; and a mass content of the binder in the first active material
layer is in the range of 1.5% to 6%, and a mass content of the binder in the second active material
layer is in the range of 0.5% to 4%. Thus as can be seen, the technical problem to be practically solved
by claim 1 is how to balance the adhesion between the active material layer and the current collector,
and battery energy density.

In regard to the distinguishing technical feature 1), Reference Document 1 discloses (see above)
that the first cathode material layer has a final thickness of 64.6 microns, and the second cathode
material layer has a final thickness of 110 microns. Reference Document 1 further discloses
(paragraphs [0041] and [0072] of the description): the first cathode material layer has a thickness
between 10 pum and 150 um (overlapping the numerical range of 2 um-30 pm). Exemplary Structure
(A) discloses that the first cathode material layer may have an average thickness from about 1 to 80
microns, and the second cathode material layer may have a thickness from about 10 to 80 microns.
That is, Reference Document 1 provides the technical suggestion of configuring other proper
thickness of material layer. Under such a technical suggestion, those skilled in the art could select a
proper thickness of the first cathode material layer according to the practical requirements for battery
energy density.

Reference Document 1 discloses that the second average diameter is greater than the first
average diameter (claim 13); the first average diameter is between 2 pm and 15 um (claim 14),
specifically as follows: the first cathode material layer has an average particle size of 3 um; the second
cathode material layer has an average particle size of 10 um; the ratio of the average particle size of
the second cathode material layer to the average particle size of the first cathode material layer is
equal to 10:3 (see paragraphs [0106]-[0110] of the description). That is, Reference Document 1
discloses the relationship of the average particle size of the two layers, the average particle size of the
first layer, and the ratio of average particle size of the two layers. The particle size of 50%
accumulative volume (the particle size of Dv50) is a common measurement standard of average
particle size; this is the common knowledge in the art. On this basis, according to the numerical value
and scope of the average particle size disclosed in Reference Document 1, those skilled in the art
could readily conceive of adopting the common particle size standard of Dv50 as a standard to select
the aforesaid numerical value of particle size in D1 without any inventive labor; and its technical
effect could be expected.

In regard to the distinguishing technical feature 2), those skilled in the art could understand that
a binder is an inactive material, and its too high content will affect the overall energy density of the
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battery. Reference Document 1 discloses (see above) that a first and second slurry composition has
65 wt.% solid content and comprising 4 wt.% PVDF; the binding agent facilitates binding of the
cathodically active material with the substrate. That is, Reference Document 1 provides the technical
suggestion of facilitating binding of the cathodically active material with the substrate by a binder.
Under such a technical suggestion, through the overall consideration of adhesiveness, energy density,
and other factors, those skilled in the art could readily conceive that the content of the binder used in
the first layer in contact with the current collector is greater than the content of the binder in the
second layer, thus enhancing the adhesion between the cathodically active material and the substrate
while ensuring the energy density, and accordingly could select a proper content through limited
number of tests. Moreover, these can be readily envisaged and achieved to those skilled in the art.

As such, it would have been obvious for those skilled in the art to arrive at the technical solution
set forth in claim 1 on the basis of Reference Document 1 in combination with common knowledge
in the art. Therefore, claim 1 does not possess prominent substantive features, and thus does not
involve an inventive step as defined in Article 22.3 of the Patent Law.

2.2. Claim 2 is a dependent claim. A compaction density of an active material layer is closely
correlated to the corresponding battery energy density and the thickness of the active material layer;
when the compaction density increases, the battery energy density will increase therewith, and the
thickness of the active material layer will decrease therewith; these are common knowledge in the art.
To obtain a proper battery energy density and thickness of the active material layer, those skilled in
the art could readily conceive of selecting a proper compaction density of the first active material
layer and a proper compaction density of the second active material layer according to the practical
requirements without any inventive labor; and could expect the effect thereof. Therefore, insofar as
claim 1 to which claim 2 refers is not inventive, claim 2 likewise does not involve an inventive step.

2.3. Claim 3 is a dependent claim. As can be seen from “the first active material has a particle
size 0f 90% accumulative volume of less than 40 um”, most of particles in the first active material of
the present application have a particle size of 40 um below, and there are a small amount of particles
having a particle size of more than 40 pm. Based on paragraph [0046] of the description in Reference
Document 1, “in one implementation, the particles are nanoscale particles. In another implementation,
the nanoscale particles have a diameter between about 1 nm and about 100 nm... In one
implementation, the micro-scale particles have a diameter between about 1 um and about 20 um”. As
such, most of particles in Reference Document 1 also have a particle size 0f40 pm below. The particle
size of 90% accumulative volume (i.e., the particle size of Dv90) is a common measurement standard
of average particle size in the art. On this basis, those skilled in the art could readily conceive of
adopting the particle size standard of Dv90 to select the particle size of the first active material without
any inventive labor; and its technical effect could be expected. Therefore, insofar as the claim to
which claim 3 refers is not inventive, claim 3 likewise does not involve an inventive step.

2.4. Claims 4-5 are dependent claims. Reference Document 1 further discloses (claim 11,
paragraphs [0033], [0044], and [0066] of the description): the cathodically active material of the first
slurry mixture and the cathodically active material of the second slurry mixture are each
independently selected from the group comprising of: lithium cobalt dioxide (LiCoO), lithium
manganese dioxide (LiMnQOy), titanium disulfide (TiS2), LiNixCo12xMnO2, Li(Nio.8C00.15Al0.05)O2,
LianO4, LiFePO4, LiFel-ngPO4, LiMOPO4, LiCOPO4, Li3V2(PO4)3, LiVOPO4, LiMPzO7,
LiF6145P207, LiVPO4F, LiAlPO4F, LisV(PO4)2F2, LisCI‘(PO4)2F2, LizCOPO4F, LizNiPO4F,
NasV2(POs):F3, LibFeSi04, LixMnSiOs, LizVOSi04, LiNiO2, and combinations thereof. The active
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material of the first cathode material layer 210 and the active material of the second cathode material
layer 220 are same or different materials. In addition, lithium iron manganese phosphate, lithium-rich
manganese-based materials, and lithium titanate are also conventional selections in the art. Therefore,
insofar as the claim to which claims 4-5 refer is not inventive, claims 4-5 likewise do not involve an
inventive step.

2.5. Claim 6 is a dependent claim. Reference Document 1 further discloses (paragraph [0034] of
the description): the active anode material may be selected from a graphite material, silicon, lithium
titanate, etc.; moreover, mesocarbon microbeads, soft carbon, hard carbon, silicon carbide, etc. are
also conventional selections in the art. Reference Document 1 discloses a cathodically bi-layer
structure capable of achieving the properties such as faster charging and larger capacity. Based on the
understandings to the performances of the cathode and anode of lithium-ion batteries, those skilled in
the art could readily conceive of configuring a bi-layer structure on the anode and using the above
active materials. Therefore, insofar as the claim to which claim 6 refer is not inventive, claim 6
likewise does not involve an inventive step.

2.6. Claim 7 is a dependent claim. Reference Document 1 further discloses (paragraphs [0047]
and [0056] of the description): the binding agent in the first slurry mixture may be selected from a
styrene butadiene rubber (SBR), and a polyvinylidene fluoride (PVDF); with reference to the first
slurry mixture, the second slurry mixture may comprise a binding agent. The binding agent facilitates
binding of the cathodically active material with the substrate. Other binders are also conventional
selections in the art. Therefore, insofar as the claim to which claim 7 refer is not inventive, claim 7
likewise does not involve an inventive step.

2.7. Claim 8 sets forth a lithium-ion battery. Reference Document 1 (paragraph [0005] of the
description) further discloses: the lithium-ion battery comprises electrodes. Therefore, insofar as the
preceding claims 1-7 are not inventive, claim 8 does not involve an inventive step.

3. Response to the observations of the reexamination petitioner

With regard to the opinions of the reexamination petitioner put forward in response to the
notification of reexamination, the panel deemed as follows:

1) Reference Document 1 discloses that the second average diameter is greater than the first
average diameter (claim 13); the first average diameter is between 2 pm and 15 um (claim 14),
specifically as follows: the first layer has an average particle size of 3 um; the second layer has an
average particle size of 10 um; the first cathode material layer has a final thickness of 64.6 microns,
and the second cathode material layer has a final thickness of 110 microns (see paragraphs [0070],
[0106], and [0109]-[0110] of the description). That is, Reference Document 1 has disclosed the
relationship of the average particle size of the two layers, the scope of the average particle size of the
first layer, and the ratio of average particle size of the two layers. The problem to be solved in the
present application has been already solved objectively, which can achieve the advantageous effects
brought by the value of the particle size and the relationship between particle sizes in the present
application. The particle size of 50% accumulative volume (i.e., the particle size of Dv50) is a
common measurement standard of average particle size in the art; this is a measuring standard
commonly acknowledged by those skilled in the art. On this basis, those skilled in the art could readily
conceive of adopting the particle size standard of Dv50 as a measurement standard to select that the
second average diameter is greater than the first average diameter in Reference Document 1 without
any inventive labor; and its technical effect could be expected.
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2) As can be seen from paragraph [0030] of the description of the present application, given that
the content of the first layer of binder is greater than the content of the second layer of binder, the
present application obtains the required energy density by limiting the thickness of the first layer.

Those skilled in the art could understand that a binder is an inactive material, and its major
function is adhesion to prevent the active material layer from falling off; too high content of a binder
will relatively reduce the content of the active material, thus affecting the overall energy density of
the battery. Reference Document 1 discloses (see above) that a first and second slurry composition
has 65 wt.% solid content and comprising 4 wt.% PVDF; the binding agent facilitates binding of the
cathodically active material with the substrate. That is, Reference Document 1 provides the technical
suggestion of facilitating binding of the cathodically active material with the substrate by a binder.
Under such a technical suggestion, through the overall consideration of the factors such as mechanical
safety brought by adhesiveness and impact on the energy density, those skilled in the art could readily
conceive that a larger content of binder is used in the first layer in contact with the current collector
to improve the adhesion between the active material and substrate; and meanwhile, the content of the
binder in the second layer is reduced to relatively increase the proportion of the active material in the
second layer, thus improving the adhesion between the cathodically active material and substrate
while ensuring the energy density, and accordingly could select a proper content through limited
number of tests. Moreover, these can be readily envisaged and achieved to those skilled in the art.

In conclusion, the observations of the reexamination petitioner are not convincing and thus,
cannot be approved by the panel.

Based on the above facts and grounds, the panel of this case made the following decision in
accordance with the law.

II1. Decision

The Rejection Decision made by CNIPA to the present application on October 09, 2022 is
maintained.

Should you refuse to obey the decision of examination to the present request for reexamination,
the reexamination petitioner may file a lawsuit to Beijing Intellectual Property Court within three
months upon the receipt of this decision in accordance with the provision of Article 41.2 of the Patent
Law.
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Leader of the Panel: DU Kai

Attendant: JIAO Yanfeng
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