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KONG and (4) Xinghua TAO
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Payment of $1,720.00 to cover the filing fee is being paid through credit card payment procedure.
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patent application filing fees and processing fees under 37 CFR.§ 1.16 and 1.17, or credit any overpayment to Deposit
Account Number 60-0155
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/juan.carlos.a.marquez/

Juan Carlos A. Marquez
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Washington, DC 20006
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Secrecy Order 37 CFR 5.2:
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Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
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Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city [[Ningde City, Fujian Province ||country of Residence | EN |
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Attorney Docket Number| LEEL-0089 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) 2 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any demestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).
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filed application
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Representative Information:
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Prior Application Status
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Application Number

Continuity Type

Prior Application Number
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Additional Domestic Benefit/National Stage Data may be generated within this form
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Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
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automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)
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Access Code (if applicable)

01810640157 9

CN

P(18-06-20

923D

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | K \NGDE AMPEREX TECHNOLOGY LIMITED

Mailing Address Information For Applicant:

Address 1 No. 1, Xingang Road, Zhangwan Town

Address 2 Uiaoccheng District

City Ningde City, Fujian Province State/Province

Country | EN Postal Code 352100
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature | /juan.carlos.a.marquez/ Date (YYYY-MM-DD)| [2018-11-28
First Name | Huan Carlos Last Name | Marquez Registration Number | [34072
Additional Signature may be generated within this form by selecting the Add button. Add
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Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
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the application or expiration of the patent.
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1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
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the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

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

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

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

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

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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SEPARATOR AND ELECTROCHEMICAL DEVICE

BACKGROUND OF THE INVENTION

The present application claims the benefit of priority from the China Patent
Application No. 201810640157.9, filed on 20 June 2018, the disclosure of

which is hereby incorporated by reference in its entirety.
1. TECHNICAL FIELD

The present application relates to a separator and an electrochemical
device, and more particularly to a separator and an electrochemical device using

the separator.
2. DESCRIPTION OF THE RELATED ART

At present, electrochemical devices (for example, batteries) are more and
more widely used and are closely related to people's daily lives. However, the
technology concerning the safety of batteries is currently underdeveloped.
Occasionally, there have been safety issues where the explosion of batteries is
caused by external forces puncturing the battery when in use by users..
Therefore, with the popularization of batteries, users, vendors, and battery

manufacturers have put forward new requirements for battery safety.

In view of this, there is a need to provide an improved electrochemical

device with better safety performance, for example, a lithium ion battery.
SUMMARY OF THE INVENTION

Embodiments of the present application provide a separator and an
electrochemical device using the separator to solve at least one of the problems
existing in relevant art to some extent. The separator has the characteristics of
high plastic deformation rate, such that when pierced by a hard object such as a
steel nail, the separator around the steel nail will extend together with the steel

nail, and eventually create a wrapping effect around the steel nail, thereby
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reducing the probability of an internal short circuit and effectively preventing
fire caused by large-area short circuit inside an electrochemical device (for

example, a lithium ion battery).

In an embodiment, the present application provides a separator including:
a porous substrate and a porous layer, wherein the porous layer is disposed on
a surface of the porous substrate, the porous layer comprises inorganic particles
and a binder, and the porous substrate has an absolute plastic deformation rate
in a first direction ranging from about 40% to about 1800%. In some
embodiments, the porous substrate has an absolute plastic deformation rate in
the first direction ranging from about 40% to about 1600%. In some other
embodiments, the porous substrate has an absolute plastic deformation rate in

the first direction ranging from about 40% to about 800%.

According to the embodiments of the present application, the porous
substrate has an absolute plastic deformation rate in a second direction ranging
from about 60% to about 1800%. In some embodiments, the porous substrate
has an absolute plastic deformation rate in the second direction ranging from
about 70% to about 1600%. In some other embodiments, the porous substrate
has an absolute plastic deformation rate in the second direction ranging from
about 70% to about 800%.

According to the embodiments of the present application, the porous
substrate has a relative plastic deformation rate in the first direction ranging
from about 50% to about 100%. In some embodiments, the porous substrate
has a relative plastic deformation rate in the first direction ranging from about
65% to about 90%.

According to the embodiments of the present application, the porous
substrate has a relative plastic deformation rate in the second direction ranging
from about 60% to about 100%. In some embodiments, the porous substrate
has a relative plastic deformation rate in the second direction ranging from about
75% to about 90%.
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According to the embodiments of the present application, the binder
comprises, but is not limited to, at least one of a vinylidene fluoride-
hexafluoropropylene copolymer, a vinylidene fluoride-trichloroethylene
copolymer, polymethyl methacrylate, polyacrylic acid, polyacrylate,
polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate, an ethylene-vinyl
acetate copolymer, polyimide, polyethylene oxide, cellulose acetate, cellulose
acetate butyrate, cellulose acetate propionate, cyanoethyl amylopectin,
cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl sucrose,
amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl
cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol,
polyvinyl ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-
butadiene copolymer, and polyvinylidene fluoride.

According to the embodiments of the present application, the inorganic
particles comprise, but are not limited to, at least one of alumina, silica,
magnesia, titanium oxide, hafnium dioxide, tin oxide, certum dioxide, nickel
oxide, zinc oxide, calcium oxide, zirconia, yttria, silicon carbide, eboehmite,
aluminum hydroxide, magnesium hydroxide, calcium hydroxide and barium

sulfate.

According to the embodiments of the present application, the porous
substrate comprises a polymer film, a multilayer polymer film or a nonwoven
fabric, wherein the polymer film, the multilayer polymer film or the nonwoven
fabric is formed by any one or more of the following polymers: polyethylene,
polypropylene, polyethylene terephthalate, polybutylene terephthalate,
polyphenylene terephthamide, polyester, polyacetal, polyamide, polycarbonate,
polyimide, polyetheretherketone, polyaryletherketone, polyetherimide,
polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene ether, a

cyclic olefin copolymer, polyphenylene sulfide and polyethylene naphthalene.

According to the embodiments of the present application, the porous

substrate has a thickness ranging from about 1 to about 40 um. In some
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embodiments, the porous substrate has a thickness ranging from about 3 to
about 20 um. In some other embodiments, the porous substrate has a thickness

of about 7 pm.

According to the embodiments of the present application, the porous
substrate has a porosity ranging from about 10% to about 70%. In some
embodiments, the porous substrate has a porosity ranging from about 15% to
about 60%. In some other embodiments, the porous substrate has a porosity

ranging from about 25% to about 30%.

In another embodiment, the present application provides an
electrochemical device, comprising a cathode, an anode, and a separator

according to the embodiments of the present application.

According to the embodiments of the present application, the

electrochemical device comprises lithium ion batteries.

Additional aspects and advantages of the embodiments of the present
application will be partially described and illustrated in the following
description or explained by the implementation of the embodiments of this

application.
BRIEF DESCRIPTION OF THE DRAWINGS

The drawings needed for describing the embodiments of the present
application or the prior art will be briefly described below to facilitate the
description of the embodiments of the present application. Obviously, the
drawings in the following description only show some embodiments of the
present application. For those skilled in the art, the drawings of other
embodiments can be obtained according to the structures illustrated in the

drawings without creative efforts.

Fig. 11s a schematic diagram of a method for testing the plastic deformation

rate of a porous substrate.
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Fig. 2 is a schematic diagram showing a nail penetration process of a

lithium 1on battery according to an embodiment of the present application.
EMBODIMENT OF THE PRESENT INVENTION

Embodiments of the present application will be described in detail below.
In the specification of the present application, the same or similar components
and components having the same or similar functions are denoted by like
reference numerals. The embodiments described herein with respect to the
figures are explanatory, and illustrative, and are provided to facilitate the basic
understanding of the application. The embodiments of the present application

should not be construed as limitations to the present application.

As used in the present application, the term "about" is used to describe and
depict minor variations. When used in connection with an event or
circumstance, the term may refer to an example in which the event or
circumstance occurs precisely, and an example in which the event or
circumstance occurs approximately. For example, when used in connection
with a value, the term may refer to a range of variation less than or equal to
+10% of the numerical value, such as less than or equal to £5%, less than or
equal to +4%, less than or equal to +3%, less than or equal to £2%, less than or
equal to £1%, less than or equal to £0.5%, less than or equal to +0.1%, or less
than or equal to £0.05%. In addition, amounts, ratios, and other values are
sometimes presented in a range format in the present application. It should be
understood that such a range format is provided for the sake of convenience and
simplicity, and should be understood flexibly to comprise not only the
numerical values that are explicitly defined in the range, but also all the
individual values or sub-ranges that are comprised in the range, as if each value

and sub-range are explicitly specified.

During the use of lithium ion batteries, there is a risk of being punctured by
hard objects (such as steel nails) due to improper use. Therefore, in the safety

evaluation of lithium ion batteries, a nail penetration test is employed to
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characterize the safety of the lithium ion battery under severe operating
conditions. The nail penetration test is an important means of characterizing

the safety of lithium ion batteries under extreme operating conditions.

A separator acts to 1solate the cathode and the anode in a lithium 10on battery
to prevent an internal short circuit, and acts to provide a lithium ion exchange
channel inside the lithium ion battery at the same time. When a lithium ion
battery is pierced by a nail, the separator will be punctured. At this time, a short-
circuit area 1s formed around a nail hole, and fire may be more easily caused
inside the lithium ion battery with the increase of the short-circuit area. When a
traditional separator is punctured, a large tear hole is formed around the nail,
causing large-area short circuit in the lithium 1on battery, thereby causing a fire.
Therefore, improving the reliability of the separator when being pierced by a

nail is an effective way to improve the safety of lithium ion batteries.

For the purposes of the present application, the present application provides
a separator and an electrochemical device using the separator, wherein the high
plasticity of the separator 1s characterized by the plastic deformation rate of a

porous substrate.

The plastic deformation rate of the porous substrate 1s tested by the method
shown in Fig. 1. The length before stretching is recorded as LO; the porous
substrate of a certain length and width is stretched to break at a certain rate, and
the maximum length reached by the stretching is recorded as L1; and then the
broken porous substrates are docked along the fracture and flattened to test the

length L2 in a natural state.

The porous substrate is subjected to both elastic deformation and plastic
deformation during the tensile test. The amount of elastic deformation = L1 —
L2, the amount of plastic deformation = L2 — L0, and the total amount of
deformation = the amount of elastic deformation + the amount of plastic
deformation. Plastic deformation is a permanent deformation that does not

bounce back. In the nail penetration test of a lithium 1on battery, the greater the
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amount of plastic deformation of the porous substrate is, the greater the extent
that the separator extends with the nail and produces permanent deformation
will be, and the better the wrapping effect around the nail will be, thereby
maintaining the effect of the separator in isolating the cathode and the anode,
and reducing the probability of failure of lithium ion batteries. On the contrary,
if the amount of elastic deformation is relatively large, even if the separator is
extended during the piercing process, the separator will be greatly retracted after
puncture, thereby weakening the effect of the separator in isolating the cathode

and the anode.

In the present application, the porous substrate has a large plastic
deformation under external force, so that when the separator 1s pieced by a nail,
the separator will have a large extensional deformation with the nail, thereby
maintaining the effect in isolating the cathodes and anodes, preventing the
internal short circuit in the lithium 1on battery, and improving the safety of the
lithium 1on battery. The absolute plastic deformation rate €1 and the relative
plastic deformation rate €2 of the porous substrate are calculated by the

following equation:
el = (L2 - L0)/L0 x 100%
g2 = (L2 -L0)/(L1-L0)x 100%.

In various embodiments of the present application, the porous substrate has
an absolute plastic deformation rate in a first direction (e.g. a longitudinal
direction) ranging from about 40% to about 1800%. In some embodiments, the
porous substrate has an absolute plastic deformation rate in the first direction
(e.g. a longitudinal direction) ranging from about 40% to about 1600%. In
various embodiments of the present application, the porous substrate has a
relative plastic deformation rate in the first direction (e.g. a longitudinal
direction) ranging from about 50% to about 100%. In some embodiments, the
porous substrate has a relative plastic deformation rate in the first direction (e.g.

a longitudinal direction) ranging from about 65% to about 90%. In various
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embodiments of the present application, the porous substrate has an absolute
plastic deformation rate in a second direction (e.g. a transverse direction)
ranging from about 60% to about 1800%. In some embodiments, the porous
substrate has an absolute plastic deformation rate in the second direction (e.g. a
transverse direction) ranging from about 70% to about 1600%. In various
embodiments of the present application, the porous substrate has a relative
plastic deformation rate in the second direction (e.g. a transverse direction)
ranging from about 60% to about 100%. In some embodiments, the porous
substrate has a relative plastic deformation rate in the second direction (e.g. a
transverse direction) ranging from about 75% to about 90%. The porous
substrate having the above properties exhibits a high plastic deformation rate,
and also exhibits a high plastic deformation rate when a porous layer is provided

on the surface of the porous substrate.

In various embodiments of the present application, the first direction may
be any direction of the porous substrate, and the second direction is
perpendicular to the first direction. In some embodiments, the first direction is
a transverse direction of the porous substrate, and the second direction is a
longitudinal direction of the porous substrate. In some other embodiments, the
first direction 1s a longitudinal direction of the porous substrate, and the second

direction is a transverse direction of the porous substrate.

In various embodiments of the present application, the separator comprises
a porous substrate and a porous layer disposed on at least one surface of the
porous substrate. The porous layer comprises a binder and inorganic particles.
The binder contained in the porous layer can not only bond the inorganic
particles together, but also bond the porous substrate to the porous layer to
achieve integration. The binder comprises, but is not limited to, at least one of
a vinylidene fluoride-hexafluoropropylene copolymer, a vinylidene fluoride-
trichloroethylene copolymer, polymethyl methacrylate, polyacrylic acid,
polyacrylate, polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate, an

ethylene-vinyl acetate copolymer, polyimide, polyethylene oxide, cellulose
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acetate, cellulose acetate butyrate, cellulose acetate propionate, cyanoethyl
amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl
sucrose, amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl
cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol,
polyvinyl ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-
butadiene copolymer, and polyvinylidene fluoride.

The inorganic particles used 1in the present application are
electrochemically stable, that is, they are unable to be oxidized and/or reduced
within a driving voltage range (for example, 0 to 5 V based on Li/Li+) of an
electrochemical device (for example, a lithium ion battery). Since inorganic
particles having high-density are difficult to disperse in a coating step and may
increase the weight of an electrochemical device (for example, a lithium ion
battery) to be manufactured, inorganic particles having a density as low as
possible are generally used. In various embodiments of the present application,
the inorganic particles comprise, but are not limited to, at least one of alumina,
silica, magnesia, titanium oxide, hafnium dioxide, tin oxide, cerium dioxide,
nickel oxide, zinc oxide, calcium oxide, zirconia, yttria, silicon carbide,
eboehmite, aluminum hydroxide, magnesium hydroxide, calcium hydroxide

and barium sulfate.

In various embodiments of the present application, the porous substrate of
the separator has a thickness ranging from about 1 to about 40 um. In some
embodiments, the porous substrate of the separator has a thickness ranging from
about 3 to about 20 um. In some other embodiments, the porous substrate of the
separator has a thickness of about 7 um. According to an embodiment of the
present application, when the absolute plastic deformation rate satisfies the
requisite of about 40% to about 1800%, the nail penetration test passing rate

increases with increasing thickness of the porous substrate.

In various embodiments of the present application, the porous substrate has

a porosity ranging from about 10% to about 70%. In some embodiments, the
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porous substrate has a porosity ranging from about 15% to about 60%. In some
other embodiments, the porous substrate has a porosity ranging from about 25%
to about 30%. According to an embodiment of the present application, when the
absolute plastic deformation rate satisfies the requisite of about 40% to about
1800%, the nail penetration test passing rate increases with decreasing porosity

of the porous substrate.

In various embodiments of the present application, the porous substrate
comprises, but is not limited to, a polymer film, a multilayer polymer film or a
nonwoven fabric, wherein the polymer film, the multilayer polymer film or the
nonwoven fabric is formed by any one or more of the following polymers:
polyethylene, polypropylene, polyethylene terephthalate, polybutylene
terephthalate, polyphenylene terephthamide, polyester, polyacetal, polyamide,
polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone,
polyphenylene ether, a cyclic olefin copolymer, polyphenylene sulfide and
polyethylene naphthalene.

An embodiment of the present application also provides an electrochemical
device including the separator as described above, which may be a lithium ion
battery. The lithium ion battery comprises a cathode containing a cathode active
material layer, an anode containing an anode active material layer, an
electrolyte, and a separator between the cathode and the anode, where the
separator comprises a separator as described above. A cathode current collector
may be an aluminum foil or a nickel foil, and an anode current collector may be

a copper foil or a nickel foil.

In the above lithium ion battery, the cathode active material layer comprises
a cathode material capable of absorbing and releasing lithium (L1) (hereinafter,
sometimes referred to as "a cathode material capable of absorbing/releasing
lithium (L1)"). Examples of the cathode material capable of absorbing/releasing

lithium (L1) may comprise at least one of lithium cobalt oxide, lithium nickel
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cobalt manganese oxide, lithium nickel cobalt aluminum oxide, lithium
manganese oxide, lithium manganese iron phosphate, lithium vanadium
phosphate, lithium vanadyl phosphate, lithtum iron phosphate, lithium titanium

oxide or a lithium-rich manganese-based material.

In the above cathode material, the chemical formula of lithium cobalt oxide
may be LixCo.M1,02.c, where M1 represents at least one selected from the
group consisting of nickel (N1), manganese (Mn), magnesium (Mg), aluminum
(Al), boron (B), titantum (T1), vanadium (V), chromium (Cr), iron (Fe), copper
(Cu), zinc (Zn), molybdenum (Mo), tin (Sn), calcium (Ca), strontium (Sr),
tungsten (W), yttrium (Y), lanthanum (La), zirconium (Zr) or silicon (Si), and
X, a, b and ¢ are respectively in the following ranges: 0.8 <x<1.2,0.8<a<1,
0<b<02,-0.1<c<0.2.

In the above cathode material, the chemical formula of lithium nickel cobalt
manganese oxide or lithium nickel cobalt aluminum oxide may be LiyN1¢M2:O».
1, where M2 represents at least one selected from the group consisting of cobalt
(Co), manganese (Mn), magnesium (Mg), aluminum (Al), boron (B), titanium
(T1), vanadium (V), chromium (Cr), iron (Fe), copper (Cu), zinc (Zn),
molybdenum (Mo), tin (Sn), calcium (Ca), stronttum (Sr), tungsten (W),
zirconium (Zr) or silicon (S1), and y, d, e and f are respectively in the following
ranges: 0.8 <y<12,03<d<0.98,0.02<e<0.7,-0.1<f<0.2.

In the above cathode material, the chemical formula of lithium manganese
oxide 1s Li,Mn.;M3:041, where M3 represents at least one selected from the
group consisting of cobalt (Co), nickel (N1), magnesium (Mg), aluminum (Al),
boron (B), titanium (T1), vanadium (V), chromium (Cr), iron (Fe), copper (Cu),
zinc (Zn), molybdenum (Mo), tin (Sn), calcium (Ca), strontium (Sr) or tungsten
(W), and z, g and h are respectively in the range 0of 0.8 <z<12,0<g<1.0, -
02<h<0.2.

The anode active material layer comprises an anode material capable of

absorbing and releasing lithium (L1) (hereinafter, sometimes referred to as "an
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anode material capable of absorbing/releasing lithium (L1)"). Examples of the
anode material capable of absorbing/releasing lithium (Li) may comprise
carbon materials, metal compounds, oxides, sulfides, lithium nitrides such as
LiN3, metal lithium, and metal and polymer materials which form an alloy with

lithium.

Examples of carbon materials may comprise low graphitized carbon, easily
graphitizable carbon, artificial graphite, natural graphite, mesocarbon
microbeads, soft carbon, hard carbon, pyrolytic carbon, coke, vitreous carbon,
a sintered body of organic polymer compound, carbon fibers and activated
carbon. Among them, coke may comprise pitch coke, needle coke and
petroleum coke. The sintered body of organic polymer compound refers to a
material obtained by calcining and carbonizing a polymer material such as a
phenolic plastic or a furan resin at a suitable temperature. Some of these
materials are classified into low graphitized carbon or easily graphitizable

carbon. Examples of the polymer material may comprise polyacetylene and

polypyrrole.

Among these anode materials capable of absorbing/releasing lithium (L1),
materials whose charge and discharge voltages are close to those of metal
lithitum are selected. This is because the lithium ion battery tends to have a
higher energy density with the decreasing of the charge and discharge voltages
of the anode material. The anode material may be a carbon material because its
crystal structure is only slightly changed during charging and discharging.
Therefore, good cycle performance and large charge and discharge capacities
can be achieved. For example, graphite is chosen because it gives a large

electrochemical equivalent and a high energy density.

Further, the anode material capable of absorbing/releasing lithium (L1) may
comprise elemental lithtum metal, metal elements and semimetal elements
capable of forming an alloy with lithitum (L1), alloys and compounds including

such elements, and the like. For example, they are used with a carbon material.
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In this case, good cycle performance and high energy density can be achieved.
In addition to alloys including two or more metal elements, the alloys used
herein also comprise those including one or more metal elements and one or
more semimetal elements. The alloy may be in the form of a solid solution, an

eutectic crystal, an intermetallic compound, and a mixture thereof.

Examples of the metal element and the semimetal element may comprise
tin (Sn), lead (Pb), aluminum (Al), indium (In), silicon (S1), zinc (Zn), antimony
(Sb), bismuth (B1), Cadmium (Cd), magnesium (Mg), boron (B), gallium (Ga),
germanium (Ge), arsenic (As), silver (Ag), zirconium (Zr), ytterbium (Y) or
hatnium (Hf). Examples of the above alloys and compounds may comprise a
material having a chemical formula: MasMb:iLi, and a material having a
chemical formula: MayMcqMd:. In these chemical formula, Ma denotes at least
one of a metal element and a semimetal element capable of forming an alloy
with lithium; Mb denotes at least one of the metal element and the semimetal
element other than lithium and Ma; Mc denotes at least one of the non-metallic
elements; Md represents at least one of the metal element and the semimetal
element other than Ma; and s, t, u, p, q, and r satisfy s > 0,t>0,u>0,p >0, q

>0andr>0.

In addition, an inorganic compound free of lithium may be used in the
anode, for example, MnO;, V20s, VsO13, NiS or MoS.

The lithium 1on battery further comprises an electrolyte that may be one or
more of a gel electrolyte, a solid electrolyte, and an electrolyte solution, where

the electrolyte solution contains a lithium salt and a nonaqueous solvent.

The lithium salt is one or more selected from LiPFs, LiBF4, LiAsFs,
LiClOs, LiB(C¢Hs)s, LiCH3SO3, LiCF3SOs, LiN(SO:CF3), LiC(SO2CF3)s,
LiSiFs, LiBOB, or lithium difluoroborate. For example, the lithium salt is
LiPFs, because it can give high ionic conductivity and improve the cycle

performance.
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The nonaqueous solvent may be a carbonate compound, a carboxylate

compound, an ether compound, other organic solvents or a combination thereof.

The carbonate compound may be a chain carbonate compound, a cyclic

carbonate compound, a fluorocarbonate compound or a combination thereof.

Examples of the chain carbonate compound comprise diethyl carbonate
(DEC), dimethyl carbonate (DMC), dipropyl carbonate (DPC), methyl propyl
carbonate (MPC), ethyl propyl carbonate (EPC), methyl ethyl carbonate (MEC)
and a combination thereof. Examples of the cyclic carbonate compound
comprise ethylene carbonate (EC), propylene carbonate (PC), butylene
carbonate (BC), vinyl ethylene carbonate (VEC) or a combination thereof.
Examples of the fluorocarbonate compound comprise fluoroethylene carbonate
(FEC), 1,2-difluoroethylene carbonate, 1,1-difluoroethylene carbonate, 1,1,2-
trifluoroethylene carbonate, 1,1,2,2-tetrafluoroethylene carbonate, 1-fluoro-2-
methylethylene carbonate, 1-fluoro-1-methylethylene carbonate, 1,2 -difluoro-
I-methylethylene carbonate, 1,1,2-trifluoro-2-methylethylene carbonate,

trifluoromethylethylene carbonate or a combination thereof.

Examples of the carboxylate compound comprise methyl acetate, ethyl
acetate, n-propyl acetate, t-butyl acetate, methyl propionate, ethyl propionate,
propyl  propionate, y-butyrolactone, decalactone,  valerolactone,

mevalonolactone, caprolactone, methyl formate or a combination thereof.

Examples of the ether compound comprise dibutyl ether, tetracthylene
glycol dimethyl ether, diethylene glycol dimethyl ether, 1,2-dimethoxyethane,
1,2-diethoxyethane, ethoxymethoxyethane, 2-methyltetrahydrofuran,

tetrahydrofuran or a combination thereof.

Examples of other organic solvents comprise dimethyl sulfoxide, 1,2-
dioxolane, sulfolane, methyl sulfolane, 1,3-dimethyl-2-imidazolidinone, N-
methyl-2-pyrrolidone, formamide, dimethylformamide, acetonitrile, trimethyl

phosphate, triethyl phosphate, trioctyl phosphate, and a phosphate or a
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combination thereof.

Although a lithium ion battery is exemplified above, after reading this
application, those skilled in the art will understand that the separator of the
present application can be used in other suitable electrochemical devices. Such
electrochemical devices comprise any device in which an electrochemical
reaction takes place, and specific examples comprise all kinds of primary
batteries, secondary batteries, fuel cells, solar cells, or capacitors. In various
examples of the present application, the electrochemical device may be a battery
such as a lead acid battery, a nickel-cadmium battery, a nickel-hydrogen battery,
a lithium 1on battery, or the like. In particular, the electrochemical device 1s a
lithium secondary battery comprising a lithium metal battery, a lithium ion

battery, a lithium polymer battery or a lithium ion polymer battery.

Hereinafter, a lithium ion battery is taken as an example and the preparation
of a lithium 10n battery is described in conjunction with specific embodiments.
Those skilled in the art will understand that the preparation methods described
in the present application are merely exemplary, and any other suitable
preparation methods also fall within the protection scope of the present

application.

Examples

The performance evaluation of the lithium ion batteries in the examples and

comparative examples of the present application is described below.

1. Preparation of lithium ion battery

(1) Preparation of cathode

The cathode active material lithtum cobalt oxide (LiCoO,), the binder
polyvinylidene fluoride (PVDF), and the conductive agent conductive carbon
black (Super P) were dissolved at a weight ratio of 94:3:3 in the solvent N-
methylpyrrolidone (NMP). The mixture was uniformly stirred to form a cathode
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slurry, and then the cathode slurry was uniformly coated on both surfaces of an
aluminum foil that was a cathode current collector, dried at 85°C, to obtain a
cathode active material layer. After cold pressing, slitting, cutting, and welding

a cathode tab, a cathode was obtained.
(2) Preparation of anode

The anode active material artificial graphite, the binder styrene-butadiene
rubber, and the conductive agent conductive carbon black (Super P) were mixed
at a weight ratio of 92:3:5 uniformly with deionized water to form an anode
slurry. Then the anode slurry was uniformly coated on both surfaces of a copper
foil that 1s an anode current collector, and then dried at 85°C to form an anode
active material layer. After cold pressing, slitting, cutting, and welding an

anode tab, an anode was obtained.
(3) Preparation of porous substrate

A PE powder with a molecular weight of 1,000,000 was mixed with
paraffin oil at a weight ratio of 1:4, extruded at a high temperature and casted
to form a film. The film was stretched in the longitudinal and transverse
directions. The paraffin oil in the film was extracted with dichloromethane, and
a porous substrate was obtained after drying and heat setting. By adjusting the
stretching ratio in the longitudinal and transverse directions (stretching ratio),

various porous substrates with different plastic deformation rates were obtained.
(4) Preparation of porous layer on a surface of the porous substrate

Alumina and polyacrylonitrile were added at a weight ratio of 91:9 to
deionized water and mixed uniformly to form a slurry having a solid content of
45%. Then the slurry was uniformly coated on one side of the porous substrate
by gravure coating to obtain a wet film. After the wet film was dried in an oven,

the separator of the present application was obtained.

(5) Preparation of binder layer on a surface of the separator
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PVDF and polyacrylonitrile were uniformly mixed at a weight ratio of 9:1
with deionized water, to give a slurry having a final solid content of 10% to
15%. Then the slurry was sprayed onto both sides of the separator prepared in
Step (4). After drying in an oven, the final separator was obtained.

(6) Preparation of electrolyte solution

Under a dry argon atmosphere, LiPFs was dissolved in a mixed non-
aqueous solvent composed of 30 wt% of ethylene carbonate (EC), 40 wt% of
ethyl methyl carbonate (EMC), and 30 wt% of diethyl carbonate (DEC) to give
a concentration of 1.2 M. 1 wt% of ethylene carbonate and 5 wt% of

fluoroethylene carbonate were added to obtain an electrolytic solution.
(7) Preparation of lithium ion battery

A cathode, the separator obtained in Step (5) and an anode were wound, to
obtain an electrode assembly. The electrode assembly was placed in a package
housing, and then the liquid electrolyte was injected and packaged. After

formation, evacuation, and shaping, a lithium ion battery was formed.

2. Test methods

(1) Test method for the plastic deformation rate of the porous substrate

The porous substrate was cut into strips having a size of 100 mm x 20 mm
along the first direction and the second direction. A region having a length of
LO = 40 mm was arbitrarily selected in the range of 100 mm in the length
direction of the strip, and marklines were made at two ends of the region. An
area between the marklines was stretched to break by a high-speed universal
tensile testing machine at a speed of 50 mm/min. The maximum length L1
reached by the stretching was recorded, and then the broken porous substrate
was docked along the fracture and flattened to test the length L2 in a natural
state. The absolute plastic deformation rate €1 and the relative plastic

deformation rate €2 of the porous substrate in a certain direction were calculated
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by the following formula:
el = (L2 - L0)/L0 x 100%
g2 = (L2 -L0)/(L1-L0)x 100%.
(2) Test method for the thickness of the porous substrate

A length of the porous substrate sample was selected. 10 measurements of
the thickness of the porous substrate sample were made in an area of 5000 mm?
by a 1/10000 thickness gauge, and averaged to obtain a value that was the

thickness of the porous substrate.
(3) Test method for the porosity of the porous substrate

10 porous substrate samples having a size of 50 mm x 100 mm were cut,
and then the 10 porous substrates were placed in a true porosity tester (Model
AccuPycll1340) to test the porosity of the porous substrates. The true volumes
Vol of the porous substrate samples were determined, and then the thickness T
of the 10 porous substrate samples were determined by using a 1/10000
thickness gauge. The apparent volume of the porous substrate was calculated
according to the formula: Volo= 50 x 100 x T, then the porosity of the separator
was calculated by the formula: porosity = (Volo — Vol)/Volo x 100%.

(4) Nail penetration test of lithium ion battery

The lithium ion battery was placed in an incubator at 25°C and stood for
30 minutes to allow the lithium ion battery to reach a constant temperature. The
lithium 1on battery reaching the constant temperature was charged at a constant
current of 0.5 C to a voltage of 4.4 V, and then charged at a constant voltage of
4.4 V until the current reached 0.025 C. The fully charged lithtum 1on battery
was transferred to a nail penetration tester. The ambient test temperature was
maintained at 25°C £+ 2°C, and a steel nail with a diameter of 4 mm was pierced

evenly through the center of the lithium ion battery at a speed of 30 mm/s and
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maintained for 300s therein. If the lithium ion battery did not smoke, did not
catch fire, and did not explode, passing was recorded. Each time 10 lithium ion
batteries were tested, and the number of lithium 1on batteries that pass the nail
test was used as an indicator to evaluate the safety performance of lithium ion

batteries.

Conventional lithium ion batteries (Comparative Examples 1-6) and
lithitum 1on batteries according to the embodiments of the present application
(Examples 1-40) were prepared and tested according to the above methods. The
porous substrates used in the lithium ion batteries of the comparative examples
and examples were prepared under the following conditions to have the

following plastic deformation rate.

Comparative Example 1

The porous substrate had a thickness of 7 um and a porosity of 30%, had
no porous layer disposed on the surface, and had a stretching ratio in the
longitudinal direction of 7.0 and a stretching ratio in the transverse direction of
7.0. The obtained porous substrate had an absolute plastic deformation rate in a
first direction of 29%, an absolute plastic deformation rate in a second direction
of 36%, a relative plastic deformation rate in the first direction of 66%, and a

relative plastic deformation rate in the second direction of 73%.

Comparative Example 2

The porous substrate had a thickness of 7 um and a porosity of 31%, had
no porous layer disposed on the surface, and had a stretching ratio in the
longitudinal direction of 7.0 and a stretching ratio in the transverse direction of
6.8. The obtained porous substrate had an absolute plastic deformation rate in a
first direction of 35%, an absolute plastic deformation rate in a second direction
of 52%, a relative plastic deformation rate in the first direction of 57%, and a

relative plastic deformation rate in the second direction of 76%.
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Comparative Example 3

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. During preparation, the porous
substrate had a stretching ratio in the longitudinal direction of 7.0 and a
stretching ratio in the transverse direction of 6.8. The obtained porous substrate
had an absolute plastic deformation rate in a first direction of 31%, an absolute
plastic deformation rate in a second direction of 47%, a relative plastic
deformation rate in the first direction of 67%, and a relative plastic deformation

rate in the second direction of 75%.

Comparative Example 4

The porous substrate had a thickness of 20 um and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 7.0 and a stretching ratio in the transverse
direction of 7.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 30%, an absolute plastic deformation rate
in a second direction of 51%, a relative plastic deformation rate in the first
direction of 56%, and a relative plastic deformation rate in the second direction
of 66%.

Comparative Example 5

The porous substrate had a thickness of 7 um and a porosity of 15%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching

ratio in the longitudinal direction of 7.0 and a stretching ratio in the transverse
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direction of 7.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 33%, an absolute plastic deformation rate
in a second direction of 50%, a relative plastic deformation rate in the first
direction of 52%, and a relative plastic deformation rate in the second direction
of 60%.

Comparative Example 6

The porous substrate had a thickness of 7 ym and a porosity of 31%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were boehmite, and the inorganic
particles were 91% by weight of the porous layer. The porous substrate had a
stretching ratio in the longitudinal direction of 7.0 and a stretching ratio in the
transverse direction of 7.0. The obtained porous substrate had an absolute
plastic deformation rate in a first direction of 36%, an absolute plastic
deformation rate in a second direction of 55%, a relative plastic deformation
rate in the first direction of 61%, and a relative plastic deformation rate in the

second direction of 77%.

Example 1

The porous substrate had a thickness of 7 um and a porosity of 24%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 2.6 and a stretching ratio in the transverse
direction of 6.5. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 1600%, an absolute plastic deformation
rate in a second direction of 68%, a relative plastic deformation rate in the first
direction of 90%, and a relative plastic deformation rate in the second direction
of 70%.

Example 2
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The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 3.2 and a stretching ratio in the transverse
direction of 6.5. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 1200%, an absolute plastic deformation
rate in a second direction of 67%, a relative plastic deformation rate in the first
direction of 90%, and a relative plastic deformation rate in the second direction
of 72%.

Example 3

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 4.5 and a stretching ratio in the transverse
direction of 6.5. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 800%, an absolute plastic deformation
rate in a second direction of 68%, a relative plastic deformation rate in the first
direction of 89%, and a relative plastic deformation rate in the second direction
of 71%.

Example 4

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.2 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic

deformation rate in a first direction of 676%, an absolute plastic deformation
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rate in a second direction of 69%, a relative plastic deformation rate in the first
direction of 83%, and a relative plastic deformation rate in the second direction
of 73%.

Example 5

The porous substrate had a thickness of 7 ym and a porosity of 27%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.8 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 456%, an absolute plastic deformation
rate in a second direction of 70%, a relative plastic deformation rate in the first
direction of 80%, and a relative plastic deformation rate in the second direction
of 72%.

Example 6

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 231%, an absolute plastic deformation
rate in a second direction of 70%, a relative plastic deformation rate in the first
direction of 76%, and a relative plastic deformation rate in the second direction
of 75%.

Example 7

The porous substrate had a thickness of 7 ym and a porosity of 31%. The
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binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.2 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 97%, an absolute plastic deformation rate
in a second direction of 69%, a relative plastic deformation rate in the first
direction of 67%, and a relative plastic deformation rate in the second direction
of 77%.

Example 8

The porous substrate had a thickness of 7 ym and a porosity of 31%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.6 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 40%, an absolute plastic deformation rate
in a second direction of 68%, a relative plastic deformation rate in the first
direction of 66%, and a relative plastic deformation rate in the second direction
of 74%.

Example 9

The porous substrate had a thickness of 7 ym and a porosity of 27%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.5 and a stretching ratio in the transverse
direction of 2.5. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 235%, an absolute plastic deformation

rate in a second direction of 1600%, a relative plastic deformation rate in the
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first direction of 77%, and a relative plastic deformation rate in the second
direction of 90%.

Example 10

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.5 and a stretching ratio in the transverse
direction of 3.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 232%, an absolute plastic deformation
rate in a second direction of 1200%, a relative plastic deformation rate in the
first direction of 75%, and a relative plastic deformation rate in the second
direction of 90%.

Example 11

The porous substrate had a thickness of 7 ym and a porosity of 27%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.5 and a stretching ratio in the transverse
direction of 4.5. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 243%, an absolute plastic deformation
rate in a second direction of 800%, a relative plastic deformation rate in the first
direction of 77%, and a relative plastic deformation rate in the second direction
of 88%.

Example 12

The porous substrate had a thickness of 7 ym and a porosity of 25%. The

binder of the porous layer disposed on a surface of the porous substrate was
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polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.6 and a stretching ratio in the transverse
direction of 5.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 235%, an absolute plastic deformation
rate in a second direction of 687%, a relative plastic deformation rate in the first
direction of 76%, and a relative plastic deformation rate in the second direction
of 85%.

Example 13

The porous substrate had a thickness of 7 ym and a porosity of 26%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.5 and a stretching ratio in the transverse
direction of 5.2. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 220%, an absolute plastic deformation
rate in a second direction of 502%, a relative plastic deformation rate in the first
direction of 75%, and a relative plastic deformation rate in the second direction
of 85%.

Example 14

The porous substrate had a thickness of 7 um and a porosity of 29%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.8 and a stretching ratio in the transverse
direction of 5.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 217%, an absolute plastic deformation
rate in a second direction of 297%, a relative plastic deformation rate in the first

direction of 75%, and a relative plastic deformation rate in the second direction
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of 82%.

Example 15

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.2. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 228%, an absolute plastic deformation
rate in a second direction of 163%, a relative plastic deformation rate in the first
direction of 74%, and a relative plastic deformation rate in the second direction
of 78%.

Example 16

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.2 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 183%, an absolute plastic deformation
rate in a second direction of 79%, a relative plastic deformation rate in the first
direction of 65%, and a relative plastic deformation rate in the second direction
of 75%.

Example 17

The porous substrate had a thickness of 7 um and a porosity of 24%. The
binder of the porous layer disposed on a surface of the porous substrate was

polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
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were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.6. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 210%, an absolute plastic deformation
rate in a second direction of 76%, a relative plastic deformation rate in the first
direction of 71%, and a relative plastic deformation rate in the second direction
of 75%.

Example 18

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.6 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 430%, an absolute plastic deformation
rate in a second direction of 75%, a relative plastic deformation rate in the first
direction of 80%, and a relative plastic deformation rate in the second direction
of 73%.

Example 19

The porous substrate had a thickness of 7 um and a porosity of 24%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.2 and a stretching ratio in the transverse
direction of 6.6. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 550%, an absolute plastic deformation
rate in a second direction of 87%, a relative plastic deformation rate in the first
direction of 86%, and a relative plastic deformation rate in the second direction
of 75%.
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Example 20

The porous substrate had a thickness of 7 ym and a porosity of 23%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.0 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 594%, an absolute plastic deformation
rate in a second direction of 85%, a relative plastic deformation rate in the first
direction of 90%, and a relative plastic deformation rate in the second direction
of 74%.

Example 21

The porous substrate had a thickness of 7 ym and a porosity of 27%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.4. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 220%, an absolute plastic deformation
rate in a second direction of 92%, a relative plastic deformation rate in the first
direction of 73%, and a relative plastic deformation rate in the second direction
of 78%.

Example 22

The porous substrate had a thickness of 7 ym and a porosity of 26%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching

ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
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direction of 6.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 198%, an absolute plastic deformation
rate in a second direction of 210%, a relative plastic deformation rate in the first
direction of 70%, and a relative plastic deformation rate in the second direction
of 82%.

Example 23

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.8 and a stretching ratio in the transverse
direction of 5.6. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 218%, an absolute plastic deformation
rate in a second direction of 358%, a relative plastic deformation rate in the first
direction of 73%, and a relative plastic deformation rate in the second direction
of 84%.

Example 24

The porous substrate had a thickness of 7 ym and a porosity of 25%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.8 and a stretching ratio in the transverse
direction of 5.2. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 239%, an absolute plastic deformation
rate in a second direction of 398%, a relative plastic deformation rate in the first
direction of 75%, and a relative plastic deformation rate in the second direction
of 87%.

Example 25
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The porous substrate had a thickness of 7 ym and a porosity of 26%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 5.8 and a stretching ratio in the transverse
direction of 5.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 240%, an absolute plastic deformation
rate in a second direction of 470%, a relative plastic deformation rate in the first
direction of 77%, and a relative plastic deformation rate in the second direction
of 90%.

Example 26

The porous substrate had a thickness of 1 ym and a porosity of 26%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.4 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 150%, an absolute plastic deformation
rate in a second direction of 70%, a relative plastic deformation rate in the first
direction of 68%, and a relative plastic deformation rate in the second direction
of 76%.

Example 27

The porous substrate had a thickness of 3 pm and a porosity of 27%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.2 and a stretching ratio in the transverse
direction of 6.6. The obtained porous substrate had an absolute plastic

deformation rate in a first direction of 181%, an absolute plastic deformation
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rate in a second direction of 75%, a relative plastic deformation rate in the first
direction of 67%, and a relative plastic deformation rate in the second direction
of 77%.

Example 28

The porous substrate had a thickness of 9 ym and a porosity of 27%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.6. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 210%, an absolute plastic deformation
rate in a second direction of 82%, a relative plastic deformation rate in the first
direction of 73%, and a relative plastic deformation rate in the second direction
of 76%.

Example 29

The porous substrate had a thickness of 12 um and a porosity of 24%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.4. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 233%, an absolute plastic deformation
rate in a second direction of 89%, a relative plastic deformation rate in the first

direction of 75%, and a relative plastic deformation rate in the second direction
of 76%.

Example 30

The porous substrate had a thickness of 16 um and a porosity of 25%. The

32

0043



binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.2 and a stretching ratio in the transverse
direction of 6.4. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 228%, an absolute plastic deformation
rate in a second direction of 91%, a relative plastic deformation rate in the first

direction of 75%, and a relative plastic deformation rate in the second direction
of 77%.

Example 31

The porous substrate had a thickness of 20 um and a porosity of 23%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.4. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 231%, an absolute plastic deformation
rate in a second direction of 89%, a relative plastic deformation rate in the first

direction of 76%, and a relative plastic deformation rate in the second direction
of 75%.

Example 32

The porous substrate had a thickness of 40 um and a porosity of 23%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.6. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 247%, an absolute plastic deformation

rate in a second direction of 93%, a relative plastic deformation rate in the first
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direction of 75%, and a relative plastic deformation rate in the second direction
of 76%.

Example 33

The porous substrate had a thickness of 7 um and a porosity of 15%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al>Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.4. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 257%, an absolute plastic deformation
rate in a second direction of 82%, a relative plastic deformation rate in the first
direction of 77%, and a relative plastic deformation rate in the second direction
of 77%.

Example 34

The porous substrate had a thickness of 7 ym and a porosity of 46%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.2 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 219%, an absolute plastic deformation
rate in a second direction of 76%, a relative plastic deformation rate in the first
direction of 73%, and a relative plastic deformation rate in the second direction
of 76%.

Example 35

The porous substrate had a thickness of 7 ym and a porosity of 60%. The

binder of the porous layer disposed on a surface of the porous substrate was
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polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles
were 91% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.2 and a stretching ratio in the transverse
direction of 7.0. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 228%, an absolute plastic deformation
rate in a second direction of 83%, a relative plastic deformation rate in the first
direction of 73%, and a relative plastic deformation rate in the second direction
of 76%.

Example 36

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were boehmite, and the inorganic
particles were 85% by weight of the porous layer. The porous substrate had a
stretching ratio in the longitudinal direction of 6.0 and a stretching ratio in the
transverse direction of 6.8. The obtained porous substrate had an absolute
plastic deformation rate in a first direction of 231%, an absolute plastic
deformation rate in a second direction of 86%, a relative plastic deformation
rate in the first direction of 76%, and a relative plastic deformation rate in the

second direction of 75%.

Example 37

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polymethyl methacrylate, the inorganic particles were Al,Os, and the inorganic
particles were 70% by weight of the porous layer. The porous substrate had a
stretching ratio in the longitudinal direction of 6.0 and a stretching ratio in the
transverse direction of 6.8. The obtained porous substrate had an absolute
plastic deformation rate in a first direction of 231%, an absolute plastic
deformation rate in a second direction of 86%, a relative plastic deformation

rate in the first direction of 76%, and a relative plastic deformation rate in the
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second direction of 75%.

Example 38

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyvinylidene fluoride, the inorganic particles were Al2Os, and the inorganic
particles were 70% by weight of the porous layer. The porous substrate had a
stretching ratio in the longitudinal direction of 6.0 and a stretching ratio in the
transverse direction of 6.8. The obtained porous substrate had an absolute
plastic deformation rate in a first direction of 231%, an absolute plastic
deformation rate in a second direction of 86%, a relative plastic deformation
rate in the first direction of 76%, and a relative plastic deformation rate in the

second direction of 75%.

Example 39

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was
polyacrylonitrile, the inorganic particles were magnesium hydroxide, and the
inorganic particles were 91% by weight of the porous layer. The porous
substrate had a stretching ratio in the longitudinal direction of 6.0 and a
stretching ratio in the transverse direction of 6.8. The obtained porous substrate
had an absolute plastic deformation rate in a first direction of 231%, an absolute
plastic deformation rate in a second direction of 86%, a relative plastic
deformation rate in the first direction of 76%, and a relative plastic deformation

rate in the second direction of 75%.

Example 40

The porous substrate had a thickness of 7 ym and a porosity of 30%. The
binder of the porous layer disposed on a surface of the porous substrate was

polyacrylonitrile, the inorganic particles were Al,Os, and the inorganic particles

36

0047



were 70% by weight of the porous layer. The porous substrate had a stretching
ratio in the longitudinal direction of 6.0 and a stretching ratio in the transverse
direction of 6.8. The obtained porous substrate had an absolute plastic
deformation rate in a first direction of 231%, an absolute plastic deformation
rate in a second direction of 86%, a relative plastic deformation rate in the first
direction of 76%, and a relative plastic deformation rate in the second direction
of 75%.

Table 1 shows the variable settings and test results for each of the

comparative examples and examples.

The porous substrate of the separator of Comparative Examples 1 and 2
had no porous layer. The porous substrate of the separator of Comparative
Examples 3-6 had a porous layer on the surface, but the absolute plastic
deformation rate did not satisfy the requisite of about 40% to about 1800%.
Comparative Examples 4 and 5 show that even if the separator is thick and the
porosity is low, if the absolute plastic deformation rate does not satisfy the
requisite of about 40% to about 1800%, the nail penetration test passing rate is

still low.

As shown by the data in the sections of "Absolute plastic deformation rate
in first direction” (i.e., Examples 1-8) and "Absolute plastic deformation rate in
second direction” (i.e., Examples 6 and 9-15) in Table 1, the greater the absolute
plastic deformation rate in the first direction (e.g. the longitudinal direction) or
the second direction (e.g. the transverse direction) is, the higher the nail
penetration test passing test will be. Compared with Comparative Example 3,
the absolute plastic deformation rate in the first direction or the second direction

has a significant influence on the nail penetration test passing rate.

As shown by the data in the sections of "Relative plastic deformation rate
in first direction” (i.e., Examples 6 and 16-20) and "Relative plastic deformation
rate in second direction" (i.e., Examples 6 and 21-25) in Table 1, the relative

plastic deformation rate in the first direction or the second direction is correlated
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with the absolute plastic deformation rate in the first direction or the second
direction, and its influence on the nail penetration test passing rate complies
with that of the absolute plastic deformation rate on the nail penetration test

passing rate.

As shown by the data in the section of "Thickness of porous substrate” (i.e.,
Examples 6 and 26-32) in Table 1, the thicker the porous substrate of the
separator 1s, the higher the nail penetration test passing rate will be when the
absolute plastic deformation rate satisfies the requisite. Compared with
Comparative Example 4, when the absolute plastic deformation rate does not
satisfy the requisite of about 40% to about 1800%, even if the thickness is large,

there is no way to effectively improve the nail penetration test passing rate.

As shown by the data in the section of "Porosity of porous substrate” (i.e.,
Examples 6 and 26-32) in Table 1, the lower the porosity of the porous substrate
of the separator is, the higher the nail penetration test passing rate will be when
the absolute plastic deformation rate satisfies the requisite. However, compared
with Comparative Example 5, when the absolute plastic deformation rate does
not satisfy the requisite of about 40% to about 1800%, even if the porosity is

low, there is no way to effectively improve the nail penetration test passing rate.

As shown by the data in the section of "Porous layer" (i.e., Examples 6 and
36-40) in Table 1, different types of porous layers have no significant influence
on the nail penetration test passing rate. Compared with Comparative Examples
3 and 6, when the absolute plastic deformation rate does not satisfy the requisite
of about 40% to about 1800%, the structure of the porous layer does not have a

substantial influence on the nail penetration test passing rate.

References throughout the specification to "embodiments," "partial

" on "non " on " on

embodiments,” "one embodiment," "another example," "example," "specific
example" or "partial examples" mean that at least one embodiment or example
of the application comprises specific features, structures, materials or

characteristics described in the embodiments or examples. Thus, the
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descriptions appear throughout the specification, such as "in some
embodiments," "in an embodiment," "in one embodiment," "in another
example," "in an example," "in a particular example" or "for example," are not
necessarily the same embodiment or example in the application. Furthermore,
the particular features, structures, materials or characteristics herein may be

combined in any suitable manner in one or more embodiments or examples.

While the illustrative embodiments have been shown and described, it will
be understood by those skilled in the art that the embodiments are not to be
construed as limiting the present application, and modifications, substitutions
and changes can be made to the embodiments without departing from the spirit

and scope of the present application.
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Table 1

Variable setting Parameters in examples and comparative examples Bat‘tery
performance
Absolute | Absolute | Relatve | Relative
plastic plastic plastic plastic | Thickness | Porosity Nil
deformation | deformation |deformation| deformation | of porous | of | Binder m porous | Inorganic particles )
Example| ™. . . . . petietration fest
rafeinthe | ratemthe | ratemthe | rafeinthe | substrate | porous layer i porous laver st e
first seoond first sccond | (um) |substrae PSS Fe 7
dmection | direction | direction | direction
L[ 1600% 68% 90% 0% T | 1% Polyacrvlonitrile| ALOs(O1wt%) | 100%
2 1200% 67 90% 2% 7| 2% Polyacrslomtnle | ALO;(O1wth) | 100%
3 800% 68% §9% 1% 7| 2% Polyacrvlonitrile| ALO;OIwth) | 90%
Absolute plastic n
deformationrate | 4 676% 69% §3% 3% 7| 2% |Polyacrvlonitrile| AbLQ; (91 wto) 80%
ig_ﬂle bsb |5 | s | S | ™% | T | 2% Polvaenvonitile| ALGsOLw® | 0%
Irection
6 131% 70% 76% 73% 7| 30% Polvacrvlonitle| ALO;O1wth) | 70%
7 97% 69% 67% % 7| 31% |Polyacrvlomtrle| ALOs (91 wth) 60%
\ 40% 68% 66% 4% 7| 3% (Polvacrvlonitle| ALO;O1wth) | 0%
9 1% 1600% ™ 90% 7| 2% Polyacrslomitnle | ALO;(O1wth) | 100%
Absolute plastic | 10 | 232% 1200% 5% 90% 7| 2% |Polyacrvlomitrile| ALQO;(O1wtho) | 100%
domatonta |y gy g | | s | 7| 2% obaerlonile] ALOSOTwt) | 100%
in the second
direction 2| B% 087% 76% §3% 7| 28% [Polyacrvlonitrile| ALOs (91 wt) 90%
3] 20% 502% 5% 83% 7| 2% |Polyacrvlomitrle| ALOs(O1wt%) | 90%
40
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Battery

Variable setting Parameters in examples and comparative examples
performance
Absolute | Absolute | Relative | Relative
plastic plastic plastic | plastic  |Thickness | Porosity .
Exanple d::;feniattlll(;n d:formation defonlnation defon_’nation of porous |  of | Binder in porous Inprganic particles penetrIi Zﬂn "
b ol ok | sk e | i
Qirection | direction | direction | - direction
Woloum | owm % | 8% | 7| % Polvaenlonitile| ALOSOLwCR) | 80%
5| 8% 163% 4% 78% 71 30% |Polyacrvlonitrle| ALOs;(91wt%) 70%
6 | Bl% 0% 76% T3% 7| 0% |Polvacrvlomtrle| ALO;(O1wt%) | 70%
6 | 183% 9% 65% 73% T | 2% |Polyacrslonitrle| ALOsO1wth) | 50%
_— 7ol oue s % | % | 7| 4% Polvaenonitile| ALOSOLwCR) | 6%
omaorrae| 6 | BU% a8 | % |7 | 3% Pobaerylonitle] ALOSOLwE) | 0%
lgél;zg;t B | #80% % | s | ™% |7 | 2% |Polvaerlonitrle| ALOsOIwk) | 80%
9 | 550% §7% §6% 73% T | Wh |Polyacrslonitle| ALQO;(O1wth) | 90%
0| 9% 83% 90% 4% 7| 2% |Polyacrvlomtrile| ALO;(O1wt%) | 90%
6| Bl M T | % | T | 3% | Polyaenonitle| ALOsOLwth) | 0%
Rl i A | 0% 92% % 78% 7| 2% |Polyacrslomitle| ALQ;(O1wth) | 70%
omatore | 2| 1% 2% W | 8% |7 | 2% Poloronile| ALOOIwtR) | 80%
In ctlfll;s;f;ﬂd Dol % % | sy 7| 2% Polyacndonitile| ALOSOLwOR) | 80%
uo| B 398% 3% §7% 7| 2% |Polvacrvlomtrle| ALOs(O1wt%) | 90%
B | Wi 470% % 90% 7| 2% |Polyacrslomitle| ALO;(O1wth) | 90%
4
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Battery

Variable setting Parameters in examples and comparative examples '
performance
Absolute | Absolute | Relative | Relative
plastic plastic plastic plastic | Thickness | Porosity Nal
deformation | deformation | deformation| deformation | of porous |  of | Binder in porous | Inorganic particles )
Example| ™ ™. . . . . penefration test
rafomthe | ratemthe | ratemthe | rafomthe | substrate | porous layer i porous layer st 1
first second first seeond | (um) | substrate g e 4
dmection | direction | direction | direction
2% | 150% 70% 68% 76% I | 26% |Polyacrvlonitrile| ALO:(O1wt%) | 30%
71 181% 7% 67% % 301 2% |Polvacrdlonitrile| ALO;(O1wt%) | 50%
b B1% 0% 76% 73% 7| 30% |Polyacrvlomitrle| ALOs(O1wt%) | 70%
Thicknessof | 28 | 210% §2% 7% 76% 9 | % |Polyvacrdlomitrle| ALOs;(91wt%) 80%
Porous substrae | 39| 733 8% 7% 6% 2| M% |Polyaervlonitrle| ALOsO1wt%) | 80%
007 128% 91% 75% % 16| 2% |Polvacrvlonitrle| ALOsO1wt%) | 90%
31 Bl% 89% 76% 73% 0 | 2% |Polyacrvlomtrle| ALO;(OLwt%) | 100%
N1 U 93% 5% 76% 40 | 2% |Polyacrvlonitrile| ALO;(O1wt%) | 100%
B B §2% i % 7| 1% |Polyacrylomtrile| AbLO; (91 wtb) 80%
Porositvof | 0 231% 70% 76% 73% 7| 30% |Polyacrvlonitrile| ALOsO1wth) | 70%
porous substale | 34| 99y, 76% 7% 76% 7| 4% Polvacrvlonitle| ALO;(O1wth) | 60%
3] 12%% 83% 3% 76% 7| 60% |Polyacrvlonitrile| ALOs(O1wth) | 0%
6 B1% 0% 76% 73% 7| 30% |Polyacrvlomitrile| AbQO;(O1wt%) | 70%
Porous layer e
Tl ol ommo Lo owe | B |7 | 3% | Pobacrsonie B"eiﬁ};; B
V170
)
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Battery

Variable setting Parameters in examples and comparative examples '
performance
Absolute | Absolute | Relative | Relative
plastic plastic plastic | plastic  |Thickness | Porosity Nal
deformation | deformation | deformation| deformation | of porous |  of | Binder in porous | Inorganic particles )
Example| ™ ™. . . . . penefration test
rafomthe | ratemthe | ratemthe | rafomthe | substrate | porous layer i porous layer st 1
first second first sccond | (un) |substrate PSIlp I 1
dmection | direction | direction | direction
gl oo s o | o |7 | sm PR Do | o
methacrylate
WOl om s | e |7 | o | ol o oo | e
fluoride
Magnesium
39 | Bl% 80% 76% 73% 7| 30% |Polyacrvlonitrile| hydroxide (91 0%
with)
0| Bl% 86% 76% 73% 7| 30% |Polyacrvlonitrle| ALGs(T0wt%) | 60%
| 29% 36% 66% 73% 7 W% / / 0%
2 35% % 5% 76% 7| 3% / / 0%
. 3 3% 4™ 67% 73% 7| 30% Polyacrvlonitrile| ALOs (91 wil%) 10%
Comparative —
Fuample 4 30% 3% 56% 66% 20| 30% |Polyacrvlomitnle| ALO;(91 wi%%) 10%
\ 3% 50% 2% 60% 7| 18% Polyacrvlonitrile| ALO; (91 wil%) 10%
ol % 6% | T | 7| 3% Poleroninle B"el;‘;}}/z; T
3
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What is claimed is:

1. A separator, comprising
a porous substrate; and
a porous layer,

wherein the porous layer is disposed on a surface of the porous substrate
and comprises inorganic particles and a binder; and the porous substrate has an
absolute plastic deformation rate in a first direction ranging from about 40% to
about 1800%.

2. The separator according to Claim 1, wherein the porous substrate has
an absolute plastic deformation rate in a second direction ranging from about
60% to about 1800%.

3. The separator according to Claim 1, wherein the porous substrate has
at least one of the following properties:

an absolute plastic deformation rate in the first direction ranging from
about 40% to about 1600%; and

an absolute plastic deformation rate in the second direction ranging from
about 70% to about 1600%.
4. The separator according to Claim 1, wherein the porous substrate has

at least one of the following properties:

arelative plastic deformation rate in the first direction ranging from about
50% to about 100%; and

a relative plastic deformation rate in the second direction ranging from
about 60% to about 100%.

5. The separator according to Claim 4, wherein the porous substrate has

at least one of the following properties:
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arelative plastic deformation rate in the first direction ranging from about
65% to about 90%; and

a relative plastic deformation rate in the second direction ranging from
about 75% to about 90%.

6. The separator according to Claim 1, wherein the binder comprises at
least one selected from the group consisting of a vinylidene fluoride-
hexafluoropropylene copolymer, a vinylidene fluoride-trichloroethylene
copolymer, polymethyl methacrylate, polyacrylic acid, polyacrylate,
polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate, an ethylene-vinyl
acetate copolymer, polyimide, polyethylene oxide, cellulose acetate, cellulose
acetate butyrate, cellulose acetate propionate, cyanoethyl amylopectin,
cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl sucrose,
amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl
cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol,
polyvinyl ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-
butadiene copolymer, and polyvinylidene fluoride.

7. The separator according to Claim 1, wherein the inorganic particles
comprise at least one selected from the group consisting of alumina, silica,
magnesia, titantum oxide, hatnium dioxide, tin oxide, cerium dioxide, nickel
oxide, zinc oxide, calcium oxide, zirconia, yttria, silicon carbide, eboehmite,
aluminum hydroxide, magnesium hydroxide, calcium hydroxide and barium

sulfate.

8. The separator according to Claim 1, wherein the porous substrate
comprises a polymer film, a multilayer polymer film or a nonwoven fabric,
wherein the polymer film, the multilayer polymer film or the nonwoven fabric
is formed by any one or more of the following polymers: polyethylene,
polypropylene, polyethylene terephthalate, polybutylene terephthalate,
polyphenylene terephthamide, polyester, polyacetal, polyamide, polycarbonate,
polyimide, polyetheretherketone, polyaryletherketone, polyetherimide,
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polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene ether, a

cyclic olefin copolymer, polyphenylene sulfide or polyethylene naphthalene.

9. The separator according to Claim 1, wherein the porous substrate has

a thickness ranging from about 1 to about 40 um.
10. The separator according to Claim 1, wherein the porous substrate has
a porosity ranging from about 10% to about 70%.
11. An electrochemical device, comprising;:
a cathode;
an anode; and
a separator, comprising;:
a porous substrate; and
a porous layer,

wherein the porous layer is disposed on a surface of the porous substrate
and comprises inorganic particles and a binder; and the porous substrate has an
absolute plastic deformation rate in a first direction ranging from about 40% to
about 1800%.

12. The electrochemical device according to Claim 11, wherein the
porous substrate has an absolute plastic deformation rate in a second direction
ranging from about 60% to about 1800%.

13. The electrochemical device according to Claim 11, wherein the
porous substrate has at least one of the following properties:

an absolute plastic deformation rate in the first direction ranging from
about 40% to about 1600%; and

an absolute plastic deformation rate in the second direction ranging from
about 70% to about 1600%.
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14. The electrochemical device according to Claim 11, wherein the

porous substrate has at least one of the following properties:

arelative plastic deformation rate in the first direction ranging from about
50% to about 100%; and

a relative plastic deformation rate in the second direction ranging from
about 60% to about 100%.

15. The electrochemical device according to Claim 14, wherein the

porous substrate has at least one of the following properties:

arelative plastic deformation rate in the first direction ranging from about
65% to about 90%; and

a relative plastic deformation rate in the second direction ranging from
about 75% to about 90%.

16. The electrochemical device according to Claim 11, wherein the binder
comprises at least one selected from the group consisting of a vinylidene
fluoride-hexafluoropropylene ~ copolymer, a  vinylidene  fluoride-
trichloroethylene copolymer, polymethyl methacrylate, polyacrylic acid,
polyacrylate, polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate, an
ethylene-vinyl acetate copolymer, polyimide, polyethylene oxide, cellulose
acetate, cellulose acetate butyrate, cellulose acetate propionate, cyanoethyl
amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl
sucrose, amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl
cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol,
polyvinyl ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-
butadiene copolymer, and polyvinylidene fluoride.

17. The electrochemical device according to Claim 11, wherein the
inorganic particles comprise at least one selected from the group consisting of
alumina, silica, magnesia, titanium oxide, hafnium dioxide, tin oxide, cerium

dioxide, nickel oxide, zinc oxide, calcium oxide, zirconia, yttria, silicon carbide,
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eboehmite, aluminum hydroxide, magnesium hydroxide, calcium hydroxide

and barium sulfate.

18. The electrochemical device according to Claim 11, wherein the
porous substrate comprises a polymer film, a multilayer polymer film or a
nonwoven fabric, wherein the polymer film, the multilayer polymer film or the
nonwoven fabric is formed by any one or more of the following polymers:
polyethylene, polypropylene, polyethylene terephthalate, polybutylene
terephthalate, polyphenylene terephthamide, polyester, polyacetal, polyamide,
polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone,
polyphenylene ether, a cyclic olefin copolymer, polyphenylene sulfide or
polyethylene naphthalene.

19. The electrochemical device according to Claim 11, wherein the

porous substrate has a thickness ranging from about 1 to about 40 pm.

20. The electrochemical device according to Claim 11, wherein the

electrochemical device comprises lithium ion batteries.
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ABSTRACT OF THE DISCLOSURE

The present application relates to a separator and an electrochemical
device. The present application provides a separator comprising: a porous
substrate and a porous layer, wherein the porous layer is disposed on a surface
of the porous substrate and comprises inorganic particles and a binder. The
porous substrate has an absolute plastic deformation rate in a first direction
ranging from about 40% to about 1800%. By using the separator provided in
the present application, the safety performance of lithium ion batteries is

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

If you need assistance in completing the form, call 1-800-PT0-9199 and sefecf option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U._S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. if you do
not furnish the requested information, the U.S. Patent and Trademark Gffice may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 5562} and the Privacy Act (5§ U.8.C 552a). Records from
this system of records may be disclosed o the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

A record in this system of records may be disclosed, as a routine use, to a confractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to § U.S.C. 582a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.8.C. 181) and for review pursuant lo
the Atomic Energy Act (42 U.S.C. 218{(c})).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or hisfher designee, during an inspection of records conducted by G8A as
part of that agency's responsibility to recommend Improvements in records management
practices and programs, under authority of 44 U.8.C. 2804 and 29806. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of recards for this
purpose, and any other relevant ( i.e., GSA or Commerce} directive. Such disclosure shall not
be used to make determinations about individuals,

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.8.C. 122(b) orissuance of a patent
pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

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

Application Number:

Filing Date:

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Filer: Juan Carlos A. Marquez/Lily Niu
Attorney Docket Number: LEEL-0089
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720

0069




Electronic Acknowledgement Receipt

EFS ID: 34418480
Application Number: 16202346
International Application Number:
Confirmation Number: 7603

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Customer Number:

38327

Filer:

Juan Carlos A. Marquez/Lily Niu

Filer Authorized By:

Juan Carlos A. Marquez

Attorney Docket Number: LEEL-0089
Receipt Date: 28-NOV-2018
Filing Date:
Time Stamp: 12:10:08

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1720

RAM confirmation Number

112818INTEFSW12113900

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
223244
1 Transmittal of New Application Aoplicati LEEL-89- ittal.odf no 1
pp |Cat|0n_tran5m|tta p d5dc0231c95ff94a2e5b056d31c234c52cf3
A48
Warnings:
Information:
1823173
2 Application Data Sheet LEEL-89-ADS.pdf no 9
42e7b2a8ef9567c72742e71c884035e3fc68)
Warnings:
Information:
260667
3 Specification LEEL-89-Specification.pdf no 43
6473f4ded3ac8c81f4de4475fc0e6a7d2bes]
0c8b
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

4 Claims LEEL-89-Claims.pdf

73218

c75fde6baadb189820f4189ab33361112f82
1f4d

no

Warnings:

Information:

5 Abstract LEEL-89-Abstract.pdf

59446

1da6c82da0625eaff72df82a0e5499b3570b)
1a64

no

Warnings:

Information:

Drawings-only black and white line

drawings LEEL-89-Drawings.pdf

158888

32351762542718fe011969d625ae802fe45
8082d

no

Warnings:
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Information:

253188
7 Oath or Declaration filed LEEL-89-Declarations.pdf no 5
7f0679873e60313b19d72e12b92f9dc6b 171
11e7
Warnings:
Information:
34965
8 Fee Worksheet (SB06) fee-info.pdf no 2
10b48db58101871bb673%aadafc57b1962d
406c3
Warnings:
Information:
Total Files Size (in bytes): 2886789

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Customized PTO/AIAB2B (07-13)
Approved for use through 11/30/2014, OMB D651-0051
1J.5. Patent and Tracemnark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paparwork Reduction Act of 1895, no persens are requirad to raspond to a collection of information unless it displays a vaid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal
letter or the boxes below.

Application Number Filing Date

(Note: The baxes above may be left blank if information is provided on form PTOIAIAIBZA.)

PX{ | hereby appoint the Patent Practitioner(s) assoclated with Customer Number 38327 as my/our attorney(s) or
agent(s), and to transact all business in the United States Patent and Trademark Office connected therewith for
the application referenced in the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as mylour attorney(s) or agent(s),
and to transact all business in the United States Patent and Trademark Office connected therewith for the patent
application referenced in the attached transmittal Istter (form PTO/AIA/82A) or Identified above. (Note: Complete
form PTO/AIA/B2C.)

]
Please recagnize or change the correspondence address for the application identified in the attached transmittal lstter or the boxes above to:

K  The address associated with Customer Number 38327:
CR

O

Firm or Individual Name

Address

City | state | ze

Country

Telephone I Emall

PLEASE FILL IN ALL BOXES AND SPACES BELOW THAT APPLY TO SIGNER.

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name hereinbelow):
NINGDE AMPEREX TECHNOLOGY LIMITED

Inventor or Joint Inventor (title not required below)

Legal Representative of a Deceased or Legally incapacitated inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign

{provide signer's title if applicant is a juristic entity) :

Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., see 37 CFR 1.46(b)(2))

O mOO

SIGNATURE of Applicant for Patent

Signature a,gnly Y l/'(/\ Date Joff ( ¥, j 1
Name (;hm\py O '( {/'(/\ ) Telephone
Title & Applicant Name IP i mannd € )/ 7 NINGDE AMPEREX TECHNOLOGY LIMITED

NOTE: Signature - This form must be signed by the applicant in accardance with 37 CFR 1.33. See 37 CFR 1.4 for sfgnature requirements and certificatians. If more
than aone applicant, use muttiple forms,

[ Total of forms are submitted.

This coltection of information Is required by 356 U.S.C. 115 and 37 CFR 1,63, The information is required fo obtain or retain a benefit by the public which Is to file (and
by the USPTO to process) an application, Confidentiallty is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this busden, should be sent to the Chief Infarmation Officer, U.5.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Bax 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Acknowledgement Receipt

EFS ID: 34418658
Application Number: 16202346
International Application Number:
Confirmation Number: 7603

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Correspondence Address:

Juan Carlos A. Marquez

Marquez Intellectual Property Law Office PLLC
1629 K Street, NW

Suite 300

Washington DC

uUs 202-349-1690

USPTO@dockettrak.com

20006

Filer:

Juan Carlos A. Marquez/Lily Niu

Filer Authorized By:

Juan Carlos A. Marquez

Attorney Docket Number: LEEL-0089
Receipt Date: 28-NOV-2018
Filing Date:
Time Stamp: 12:18:01

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
156957
1 Transmittal Letter LEEL-89-POA_transmittal.pdf no 1
b78d6612d695d2689696ed4abb52f95e00¢
ccSch
Warnings:
Information:
48819
2 Power of Attorney LEEL-89-POA.pdf no 1
7284fde333bb748412d21226787661608c4]
56179
Warnings:
Information:
118020
Assignee showing of ownership per 37 | LEEL-89-Assignee_statement.
3 no 3
CFR3.73 pdf
4a68fe07dd444c4d7f93d2e376d7619de7c
e2e55
Warnings:
Information:
89749
4 Assignee showing of ownership per 37 LEEL-89-Assignment.pdf o 3
CFR3.73
ce820b873d31c1d7351d6541f2818d 13407
083a6
Warnings:
Information:
Total Files Size (in bytes): 413545

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16/202,346

Filing Date November 28, 2018

First Named Inventor Kebing GUO

Title SEPARATOR AND ELECTROCHEMICAL DEVICE
Art Unit

Examiner Name

Attorney Docket Number | _LEEL-0089

SIGNATURE of Applicant or Patent Practitioner

Signature /juan.carlos.a.marquez/ oete Otona) | November 28, 2018
Name Juan Carlos A. Marquez Eﬁﬂiﬁéﬁﬁon 34,072

Title (if Applicant is a Attorney of Record
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/ *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)
NINGDE AMPEREX TECHNOLOGY LIMITED

Application No./Patent No.: 16/202,346
Titled: SEPARATOR AND ELECTROCHEMICAL DEVICE

NINGDE AMPEREX TECHNOLOGY LIMITED , company

Applicant/Patent Owner:

Filed/Issue Date: November 28, 2018

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

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

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

1. From: To:

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

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

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

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

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

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

/juan.carlos.a.marquez/ November 28, 2018
Signature Date

Juan Carlos A. Marquez 34,072

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

WHEREAS, we, KeBing Guo of  Fujian Province, China,

DongYang Guo _of Fujian Province, China,

GengJin Kong ___of _Fujian Province, China,

XingHua Tao of__Fujian Province, China,

{"Assignor’), are the inventors of an invention entitled “ SEPARATOR AND ELECTROCHEMICAL DEVICE”
that is the subject matter of: {check all that apply)

[X] a U.8. application for Letters Patent which claims the priority of the Chinese Patent Appitcat;on
No. 201810640157.9 filed on 20 June 2018 ¢
f] an application made under the Patent Cooperation Treaty which is identifiable at WIPO by
Application No. PCTF/ filed on ,
[] an application for Letiers Patent which is identifiable in the Patent Office of the U.S. by Application
No. filed on
WHEREAS, Ningde Amperex Technology Limited

a corporation organized and existing under the laws of China ("Assignee”)}, and having offices at

No.1 Xingang Road, Zhangwan Town, Jiaocheng District, Ningde City, Fujian Province, P.R. China
352100 is desirous of acquiring the entire right, title and interest in and to the invention, the applications,
and any and all Letters Patent or similar foreign or domestic legal protection

[x] in the United States
[ 1] in all other countries or jurisdictions;

"NOW THEREFORE, for good and valuable consideration, the receipt and adequacy of which is hereby
acknowledged,

a) we agree to transfer, and
b) we do hereby transfer,

to Assignee, its successors and assigns, effective as of nunc pro func, our
entire right, title and interest in the above named countries and jurisdictions in and to the following
including the right to sue for past infringement: the invention, the above-identified applications, all
applications from which any of the above-identified applications claim priority, corresponding U.S. and
non-U.S. applications, any continuation, division, renewal, or substitute for the applications, all Letters
Patent, any reissue, re-examination, or similar legal protection issuing related to the Letters Patent, and
all rights and benefits under any applicable treaty or convention, and I/we authorize the Director of the
United States Patent and Trademark Office or foreign equivalent to issue the Letters Patent or similar
legal protection to the Assignee.”

We authorize the U.S. Attorneys handling this matter in the U.S. and the Assignee, its successors and
assigns, to insert in this instrument the filing date(s) and application numbers when ascertained. We further
authorize the Assignee, its successors and assigns, or anyone it may properly designate, to apply for
Letters Patent or similar legal protection, in its own name if desired, in the above named countries and
jurisdictions and appoint Assignee the common representative in the above-identified international
application and any international application for the invention.

We represent to the Assignee, its successors and assigns, that we shall not execute any writing or do any
act whatsoever conflicting with this Assignment. We, our executors or administrators, will at any time upon
request, without additional consideration, but at the expense of the Assignee, its successors and assigns,
execute and deliver to Assignee or its legal representatives such additional writings and do such additional
acts as the Assignee, its successors and assigns, may deem desirable to perfect its enjoyment of this grant,

-
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and render all assistance in making application for and obtaining, maintaining, and enforcing the Letters
Patent or similar legal protection on the invention in any and all countries and jurisdictions, including without
limitation providing testimony in any related interference, litigation or proceeding. To the extent that we, our
executors or administrators are unable or unavailable to execute and deliver to Assignee or its legal
representatives such additionat writings and do such additional acts as Assignee, its successors and
assigns may deem desirable to perfect its enjoyment of this grant, and render all assistance in making
application for and obtaining, maintaining, and enforcing the Letters Patent or similar legal protection on the
invention in any and all couniries and jurisdictions, we, our executors or administrators hereby authorize
Assignee, its successors and assigns to act on our behalf.

If any provision(s) of this Assignment are held unenforceable or in conflict with the law of any jurisdiction, the
validity of the remaining provisions will not be affected by such holding and the part held unenforceable in or

in conflict with the law of one jurisdiction will remain in effect for other jurisdictions until held unenforceable
or in conflict with the law of that jurisdiction.

2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of
GUO et al. Confirmation No. 7603
Application Number: 16/202,346
Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

N N ' ' ' ' ' ' o' '

Attorney Docket No. LEEL-0089

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

Pursuant to 37 C.F.R. §§ 1.56 and 1.97, this Information Disclosure Statement is being submitted
in connection with the above-identified patent application. A listing of documents to be published on the
face of any patent granted from this application is submitted herewith on the accompanying Form PTO-
1449. Any other documents or information submitted for consideration by the Examiner are listed in this
paper. A copy of each non-US or foreign patent or non-patent publication or any portion thereof listed or
herein identified is submitted herewith.

CERTIFICATION

1. This Information Disclosure Statement is being submitted:

[X] (a) Concurrently with the filing of the new U.S. application of the above-identified U.S.
patent application, whereby it is believed that no fee is due; OR

[ ] (b) Before three months from the filing date; or after three months of the filing date in the
above-identified U.S. patent application but before the mailing date of the first Office
Action on the merits of the above-identified application, whereby it is believed that no
fee is due; OR

[ ] (¢) After three months from the filing date of the above-identified U.S. patent application
and after the mailing date of the first Office Action on the merits of the above-identified

application, but prior to the issuance of any Final Action or Notice of Allowance sent in
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such application, whereby Applicant(s) hereby submit the requisite certification
hereinbelow, or authorization for the payment of the requisite fee is attached; OR

[ ] (d) After the issuance of a Final Action or Notice of Allowance, but before the payment
of the Issue Fee, whereby Applicant(s) hereby submit the requisite certification

hereinbelow, and the attached authorization for the payment of the requisite fee.

2. In accordance with the requirements of 37 CF.R. §1.97, and Parts 1(c) or 1(d) above,

Applicant(s) hereby certify that:

[ ] Each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this Information Disclosure
Statement; OR

[ ] No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to
the knowledge of the person signing the certification after making reasonable inquiry, no
item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement.

Please charge any additional fees or credit any overpayments in connection with the submission
of this Information Disclosure Statement to Deposit Account No 60-0155.
The Examiner is requested to acknowledge receipt and consideration of the information provided

in this paper in accordance with prescribed procedures.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC

1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

November 28, 2018
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Doc code: IDS PTO/SBI08a (03-15)
o . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 16202346
Filing Date 2018-11-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Kebing GUO
Art Unit

Examiner Name

Aftorney Docket Number LEEL-0089

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
[Contemporary Amperex -
1 105449140 CN A 2016-03-30 Technology Co., Ltd. English Abstract X

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . : ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; :
publisher, city and/or country where published.

EFS Web 2.1.17
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Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Kebing GUO
Art Unit

Examiner Name

Aftorney Docket Number LEEL-0089

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

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
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Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number LEEL-0089

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /juan_carlos_a.marquez/ Date (YYYY-MM-DD) 2018-11-28
Name/Print Juan Carlos A. Marquez Registration Number 34072

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 34421742
Application Number: 16202346
International Application Number:
Confirmation Number: 7603

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Customer Number:

38327

Filer:

Juan Carlos A. Marquez/Lily Niu

Filer Authorized By:

Juan Carlos A. Marquez

Attorney Docket Number: LEEL-0089
Receipt Date: 28-NOV-2018
Filing Date:
Time Stamp: 14:38:11

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re U.S. Patent Application of

GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

Attorney Docket No. LEEL-0089

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

N e e ' ' ' ' '

Confirmation No. 7603

LETTER
Sir:
The below-identified communications are submitted in the above-captioned application or
proceeding:
(x) Information Disclosure Statement
with Form SB08 and reference(s)
() Payment of § via EFS payment procedure
[ The Commissioner is hereby authorized to charge payment of any fees associated with this

communication, including fees under 37 C.F.R. § 1.16 and 1.17 or credit any overpayment to

Deposit Account Number 60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

November 28, 2018
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/202,346
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/202,346 11/28/2018 1715 1720 LEEL-0089 20 2
CONFIRMATION NO. 7603
38327 FILING RECEIPT
Juan Carlos A. Marquez
Marquez Intellectual Property Law Office PLLC RO O AL LA LR
1629 K Street, NW
Suite 300

Washington, DC 20006
Date Mailed: 12/19/2018

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

Inventor(s)

Kebing GUO, Ningde City, CHINA;

Dongyang GUO, Ningde City, CHINA,;

Gengjin KONG, Ningde City, CHINA;

Xinghua TAO, Ningde City, CHINA;
Applicant(s)

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA;
Assignment For Published Patent Application

NINGDE AMPEREX TECHNOLOGY LIMITED

Power of Attorney: The patent practitioners associated with Customer Number 38327

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

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201810640157.9 06/20/2018 Access Code Provided

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

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

page 1 of 4
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 12/18/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/202,346

Projected Publication Date: 12/26/2019

Non-Publication Request: No

Early Publication Request: No

Title

SEPARATOR AND ELECTROCHEMICAL DEVICE
Preliminary Class
427
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

. . . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: CN
Filing date: 20 Jun 2018 (20.06.2018)
Application number: 2018106401579

Date of availability of document: 06 Sep 2018 (06.09.2018)

The following Offices can retrieve this document by using the access code:
JP, US, SE, NZ, KR, EA, IN, BR, GB, AU, EP, ES, NL, IB, EE, CN,
MA, FI, DK, CL

Date of issue of this certificate: 24 Jan 2019 (24.01.2019)

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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TORSEIRARAR T8 09 (- S PRI b, SAJGTE 85°C NHET, TR GRS A LS,
JRIEATR IR sk Hoir s R UREL, 38 TR .

(3> ZALEM B %

KM 75875 100 5K PE By Syl gL 1.4 1R G, £l mi ot of
IIE BN, 28 T ] o AFORTURE [ AU, SR SRR e A B 22 FLAEAS o A il

R, TR R E 5 2N 45%, SR 5 FSU YR AT 12005 ik R 51 A 21 2 1L
JEM—I0 B, 3200, RS TS, SRR TP IE R S

#+ PVDF MR IGIE T & 911 15 LWk G5, JFE 2 ki i
RN 10%~15%, SRR R R EIETR 2P ER (40 Frilas R s R B, £
MEFE T80, 19 3 B 4B i

(6) HALMFIM IV &

TE -1 G A ,» AE LiPFs LA 1.2M (1977 sUE I T 2 I L BB (EC)
W@“Z%@MQWW@:ZﬁﬂEQH%%&%3W1%VAWMEV 30 i
"""" & 26 I 77 IR A T L HEZKIE R, RN R V. L BE 1 51 & %6 FIs AR IR IE &
H5 5 FiE %, RIS fl. (7)) 837 Hibrsh %

FFIERAR T 2P (5D BT I BR B 5 LA S SRR e i, 15 21 H il e

fF, G AR B TSR, RGNS AR T B, Z et ik
A, 45208 et

2. Tk

(1) ZALEEM i VAR TR 220 T

N 22 FLEM 43 SIS 55— T A ER 7 ) RO 2 100 mm <20 mm K4k
FER SR BE 77 18] 1) 100 mm 8 ] I AT 20 B 2 28 L0=40 mm 19— Bt X3, Jf
LEAZ XS P AR 10 28, SR S RAL AAHLEL 50 mm/min A8 AHHZ AR 10 28
[ DX, PR, s R IA BB R K L1, SRS 0 2 fLAEE
VR IR R, W AR T IR L2, il R U E 2 UM AR
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— 7 1] B LR R AR TR A 1 FUAHX MBI 4 €2
e1=(L2-L0)/L0*x100%
£2=(L2-L0)/(L1-L0)x100%
(2> ZALEM B 5 a7 i2:
B — Bt 2 ALIEM RS, T3 40 0BG 5000 mm?® Y8 A 1K 10 NS A,
SRECESMEAE 2 FLEEM IG5 R
(3) ZALHEM LB I T7 %

BALB IR R (BS54 AccuPyc 113400, iR &2 FLIEM LR ZE,
LI RE T ELSEAR TR Vol , 28 5 AT T 5 3 DS 10 )y 2 ALIEEM IO B RE T,
TS 2 LI R AR BN Volg=50x100<T, T 5 25 JEE (¥ FL R 2 11 5741 A ( Vol g- Vol
/Nolpx100%
(4> BB b g 2T I

P T E T 25 CIHIRFE T, 50 E 30 208, {08 ik BE R .
Rals BE R A T B L 0.5C fHim i LB HUE N 4.4V, RIS EL 4.4V [HIE A
H 2R HLIR N 0.025C . K5 FE A B -l 4% R = 22 AT AL B, ARFF IR

Ry, R4 300s, £ EFHHBA) o FERINIA 10
B gy i, DS 28 AT P 81 B - i B S AR v 8 B vb 22 e PR B
IOEER T

PR R 7 v 4 R AL e B . G Ted] 1-60 FURHE A Fh i i sk
it A5 P s Ha . (S 1-400 . #86) Ll A9 AN S it 5] (#1283 FH 1) 22
FUIERA R B AR R4 il 2% 430 HL ATt B VAR T 2R

X 1

MAFTLZE Ny 29%. &5 - JT A AN SETEAS TR 2N 36%. 85— 77 [A] [rIFE %o 38 P AR
T 66%. 55 77 A AT BB AR T2 73%.

X EEf 2
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PRFIPLIT 53 7.0, BERIHHE S 6.8, FRIRIZ LA B 53— 7 pgex 4
PEAR 2R 35%. B8 T [ AR IR PE AR TR R 52%. &5 77 [a] R AH X 38 A
TEZ 57% . 55 07 [ A A YA AR T 22 76% .

A 3

LALLM EE N 7 pm. FLEIE N 30%, WE AL LM RIE 2L
RHEE TR RN, AR A A0, TEALBRIAT 2 L2 F 5 2 LA 91%;
L ALHEMAE B F I R B E B 2 7.0, BEEIS AR 6.8, 158 2 fLIEM A
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RESFN R PIMGEIE , AU ALO,s, FAHUBIRLAE Z L2 i &L 91%:
INE PGS 7.0, BEEPLAEER 7.00 RRINZ LM HAT: 507 M pgZ4exT 22

XFEEH] S

ZALEEMIIERE N 7 um FLBREEN 15%, & ELEZ LA
RSN RGN, VRN AlLOs, FEHLUBIRLAE 2 FLJ2 i LA 91%:
PP fEZE 7.0, BRI AEEE 7.0 FRIMZAEMEA . B— 77 R4t 2

VEARIEZTY 33%. 85 - I7 1Al LEXT BEPEALTEZ 0 50%. 85 U7 1Al (9 AH X 2 PEAR

X 6

ZALM IR RN T um. FLBE N 31%, WEEZ LM BT £ SLZM
OSSN RGOV AT, SoHLRIRLAE 2 FLE P T & EL N 91%:
PRE b s ZE 7.0, REAPRATER 7.0 193002 FLHEM AT 55— T7 Ml i 4a ) 3
PEARTE 2N 36%. 85 77 ML SAVE AR T2 55%. 58— 7 1l (FAH % S PR AR
L2 61%. 55 77 1Al (A PR AR T2 2 77% .

St 1

ZALEMIIESE 7 um. FLBREE N 24%, BB L2 FLEM R T 2 L0
R AR NIENE, VIR A AlLOs, FEAHURLAE 2 fL2 P R S LA 91%:
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FPLIT 53 2.6, BERIDLHIEE 6.5, BRI ALEEAMBA: BT pgex 4
PEAZITEE N 1600%. 55 = J7 [ [ ZE N A PEAR L 22 68%. &5 J7 ] (K AH X 2 1k
AT 90% - &5 L T7 I AR B VEAR I 2 70% .

SEH ] 2

LALLM EE N 7 pm. FLEIE N 25%, WE AL LM BRI 2L
RS TN R AAENE, TR ALO;s, JEHLIBIRIAE 2 FLE FR I & LR 91%:

PEARTEZE N 1200%. 55 77 [m] [ ZEXT B PEARTE 32N 67%. 55— J7 Bl [ AH X 22 1
I 90%. 55 77 18] FAH X BEVE AR T2 22 72% 6

SE ] 3

ZALIEEMIEE R 7 um. FLBER N 25%, BT 2 FLEM R 2 L)
RS RN R NS, HIRA ALOs, FEAIRAEZ ALZF BRI 91%:
b 4.5, BRPARFEER 6.5. GBI 2L HAT: 5B—J7 M4 1
PEAR I 20 800% 55 U7 Al I AA X YR AR T 360 68%. 5 — 77 Al (I AH o A PR AR

SEit ] 4

LALLM B EE N 7 pm FLEREEN 25%, W EAE 2 LA
W FN R RMNE, YR AlLOs, TEHUEIRLAE 2 FL )2 P i B L6 91%:
A hifiifEse 5.2, MR TEE 6.8, 1R 2 FLHM HAT: BB J7 M a1
PETEZE R 676% HE 7 1A I 4a X BAVER TE 28R 69%- 85— 77 1] R AH X SR 7 A

SEJiti ] 5

LALLM BIEE N 7 um. SLEEN 27%, WEEZAEMERTNEZLERN
R FN R ANE, AU A ALOs, FEHURLAE Z L2 PRI &N 91%:
PPz 5.8, BEmbATE 6.8, BRIMIZFLEEM BAT: 55— 77 m 4 ¥
PEAR T 20 456% . 35 07 [l M A PR AR T 220 70%. 58— 7 1Al (R AH %o 9 PR AR
TE2E 80%. 55 77 [l (KT AH A SRR AR 222 72%

S 6

LALLM SE N T um FLEREN 30%, BB AL Z LM R 2 L1
R AR NIENE, VIR A AlLOs, FEAHURLAE 2 fL2 P R S LA 91%:

13

0114



2018106401579

20180620

P53 6.0, BERIHHIfEE 6.8, FRIRIZFLFMBA: BT gex 4
MAPTE R A 231% 55 7 (A R 45T B AR T 38R 70% . 55— 77 A [RAH % 28 AR
B2 76% . 55 77 [ A A B AR 22 75% .

SETEE] 7

LALLM EE N 7 pm. FLEIE N 31%, WEAZ LM BRI 2L
RS TN R AAENE, TR ALO;s, JEHLIBIRIAE 2 FLE FR I & LR 91%:

TEZ2 6% 5 " J7 [H I AHX BEVEAL T2 77%.

SEJiti 5] 8

LALLM IIIEE N 7 um. FLEREN 31%, B AL LM R 2 L)
KSR RRMNE, AR A ALOs, TEAUERLAE Z L2 P I & N 91%:
PifFEEE 6.6, MEMPifAT2E 6.8, 1FRIMZFLEM B A 55— 77 m 4 2

SE it 5] 9

ZAUIEMIIEIE N T pm. FLEEE N 27%, & EAEZ LA
REE RN R TIENG, RN A AlL,Os, JeHUTR AE 2 AL P 5T & b 91%;
P s 5.5, BEmbfifizE 2.5, BRI ZAEMEA . F— 77 n4an 2
PEAR L2 235% . 55 77 Al ZE X B VE AR T 2650 1600%. 55— J7 [a] (K AH AT 2E 7

SEHEH 10

LALLM BIEE N 7 um. SLEEN 25%, WEEZAEMERTLILERN
R FN R ANE, AU A ALOs, FEHURLAE Z L2 PRI &N 91%:
Pl PifffisEE 5.5, MR RATE 3.0 BRI ZFLEEM BAT: 55— 77 m 4 ¥
PEAR 250 232%. 55 07 [ M A% PR AR T 280 1200% . 85— 77 i) RO AH o 28 14
WIEE T5%. 55 ZJ7 [ RAE X B PEAR T 22 90%.

St 11

LALLM IIESE N T um FLBREN 27%, BB A Z LM R I 2 L1
R AR NIENE, VIR A AlLOs, FEAHURLAE 2 fL2 P R S LA 91%:
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AR5 2 5.5, BERRNAEEE 4.5, GBI Z AL BAT: B T7 R 2E% 2
VR ETY 243%. 5 TT IR ZEX SEPE AR IE 260y 800% . B - U7 Al (KU AH X Pk
I TT% 5 T R AR PRSI 28 88%.

St ] 12

LALLM IEEN 7 um. FLBREER 25%, BHEAE L FLAEM RN 2 1LY
R L IR, OB ALOs, TEHLRTRLAE 2 FLL AT B Ly 91%:

PEARTZ N 235%. 5 T [l B Aa X B PE AR 20 687% B — 7 I8l AH X S
AR T6% . o 77 [l I AH A B AR 2 22 85%
SETEB] 13

RGN R AAGIE, TEVLRRCA ALOs, FEHUARLAE 2 fLJE T I E LN 91%;
PTG 5.5, BERID T3 5.2, BRI BA . B J7 R4 22
PEARTEZE N 220%. 55 L J7 Al 4a 0t WIS 2258 502%. B — 77 [a] I AH X S8 1
AR T5% - HE T IT B AR BAVE AR T4 85%.

SEitE ] 14

ZALIEM IR T pm. FLBEE N 29%, W EAEZ LM R 2 1LE 1
REE TN RGNS, TR AL Os, FEHURBURIAE 2 AL T i 5T & EE A 91%:
R PLIT 523 5.8, BRI 2E 5.8, BRI ALEEAM BA . B J7 R4 21
VEARIEEN 217%. 85 77 B EVEAR TR 280 297%. 577 [a] IR AH AT 28 1

SEHE] 15

LALLM BIEE N 7 um. SLEEN 30%, WEEZAEMERTLLZERN
RHES RPN SRR IE, YR A AlOs, TEHURL /L 2 AL P i R EE o 91%:
PAE b fEZE 6.0, REAIPHATER 6.2, 1F28IHI 2 FLHEM AT 55— T7 M i 4ax 3
PR ZER 228%. 55 5 MMM AEXT AR TE 30N 163%. 85— 7 1Al AT 38 Mk
AR TA% . 55 7 [ A R AS I 28 78% 6

St 16

LALLM SE N T um. FLBREN 25%, BB A Z LM R 2 L1
RS RN RS, EHBRA ALOs, FEHUERLAE 2 fLJZ TR & LA 91%;
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i it 6.2, Bl P E 3 6.8. FRHZALEEM HA . B—J7 R4 1
PPN 183% 55 7 [A] M4 B AR T 380R 79% 55— 7 [A] [RAH o B AR
JE3 65% . &5 77 [ A X B PEAR T 32 75% 6

SETE] 17

LALLM N 7 pm. FLEIE N 24%, WEAAZ LM RN ZLEK
R TN R R IAGNE, YR ALOs, TeHLUEIRLAE 2 FL)2 TP i & Lhh 91%:

PEASIZZE N 210%. 58 05 [ Q2% BAVEAR I 360 76% 35— 77 Al (RAH X B P AR
TEZE 1% 55 J7 [H A BEVE AR T 22 75%.

SEHitfe] 18

LALLM 7 um. FLEREN 25%, BB AL LM R 2 L)
KSR RRMNE, AR A ALOs, TEAUERLAE Z L2 P I & N 91%:
PifREEE 5.6, MEmbfAE2E 6.8, 1FRIMZALEEM A 55— 77 m 4 2
PEARTEEE0N 430% . 58 07 M 2B SR VEAR T 56R 75% . 35— 77 Tal (R AH X0 B8 Pk AR

SEitE ] 19

ZALEM B EE Y 7 pm FLEREE 24%, W EAE 2 LI
W FN R RMNE, YR AlLOs, TEHUEIRLAE 2 FL )2 P i B L6 91%:
A hifiifEze 5.2, P TEE 6.6. 1FRIM 2 FLHM HAT: BB TJ7 M x4
PETEZE R 550% HE 7 1A I 4a it BAVE R TE 280 87% 85— 77 1] (R AH X SR P AR

SE 4] 20

LALLM BIEZ N 7 um. SLEEN 23%, WEEZAEMERTNLLERN
R FN R ANE, AU A ALOs, FEHURLAE Z L2 PRI &N 91%:
P PifffisEE 5.0, BRI ATE 6.8, BRIMIZFLEEM BAT: 55— 77 m 4 ¥
PEARTE 20 594%. 55 07 [ A YR AR T 28R 85% . 88— 7 1Al (R AH %o A PR AR
TE2E 90%. 55 77 1Al (KT AH A B PE AR T2 22 74%

St 5] 21

LALLM IIESE N T um FLBREN 27%, BB A Z LM R I 2 L1
R AR NIENE, VIR A AlLOs, FEAHURLAE 2 fL2 P R S LA 91%:
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i i 6.0, Bl P F 3 6.4. BRI ZALEEM HA . B—J7 R4 1
AT 220% . 55 7 1A A5 B AR T 380h 92% . 55 7 A R AH % B AR
JE3E T3%. &5 77 [ (A X B PR AR T 32 78% 6

SE 5] 22

ZALIEMIIEE N 7 pm. FLEIE N 26%, W E AL LM RN ZLEK
R TN R R IAGNE, YR ALOs, TeHLUEIRLAE 2 FL)2 TP i & Lhh 91%:

P IEZREN 198%. B 75 MY AE XN R AR TE 3R 210%. 35— 77 [l 1 AH A 28 14
I T0%. 55 77 18] FAH X BEVE AR T2 22 82%

SEHit ] 23

ZALIEEMIEE R 7 um. FLBER N 25%, BT 2 FLEM R 2 L)
RS RN R NS, HIRA ALOs, FEAIRAEZ ALZF BRI 91%:
I hifiifEEe 5.8, BERPHFE 5.6, GBI 2 I HAT: 55— J7 M 4ax 1

L T3% 55 07 IR BEVE AR TR 32 84%.
SE it 5] 24
ZAUIEMIIEIE N T pm. FLEEE N 25%, & EAEZfLIEM
REE RN R TIENG, RN A AlL,Os, JeHUTR AE 2 AL P 5T & b 91%;
P PifffEZE 5.8, BEmhififzE 5.2, BRI ZAEMEA . 77 m4axnt ¥
PEARTEZEN 239%. 5 T7 A BN SR PE AR TE 220 398%. &5 J7 Al (I AH A BE 1

SE R 25

LALLM BIEZE N 7 um. SLEE N 26%, WHEEZAEMERTLILERN
RHES RPN SRR IE, YR A AlOs, TEHURL /L 2 AL P i R EE o 91%:
PRm b fEZE 5.8, MEAPHATER 5.0, 1930 2 LM AT 55— 7 M i 4ax) 3
PR ZER 240%. 55 05 MM LEXT AR TE 3N 470%. 85— 7 1Al A G 38 v
AR TT% 55 77 [ Y AH O R AZ T 28 90% 6

Lt 5] 26

ZALEEMIIEIE N 1 pm. FLBREN 26%, BB AL Z LA R T2 L1
RS RN RS, EHBRA ALOs, FEHUERLAE 2 fLJZ TR & LA 91%;
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il 6.4, Bl P E 3 6.8. FRIHZALEEM HA . B—J7 B4 1
AT 150% 55 J7 [A] R 456 B AR T 3808 70% . 55— 7 [a] [RAH o B AR
JE3 68%. &5 77 [ A X B PEAR T 32 76% .

SETEA] 27

LALIEMIIEE N 3 pm. FLEIE N 27%, WEAAZ LM RN ZLEK
R TN R R IAGNE, YR ALOs, TeHLUEIRLAE 2 FL)2 TP i & Lhh 91%:

PEARIZZEN 181%. 58 05 M IR ZE % BAVEAR L 360 75% . 35— 77 Al (R AH X B P AR
TEZ2 6% 5 " J7 [H I AHX BEVEAL T2 77%.

S it 5] 28

LALLM IIIEE N 9 um. FLEREN 27%, B AL LM R 2 L)
KSR RRMNE, AR A ALOs, TEAUERLAE Z L2 P I & N 91%:
HPTAEZE 6.0, MERFIATEE 6.6, 1R ZALEM B 55— 77 4ot 22
PEASTEZEN 210% 58 07 M IR ZE5% S VEAR T 56 R 82% . 25— 7 Al (I AH X0 B P A8

SE it 5] 29

ZALIEM I EE Sy 12 pm FLBREE N 24%, 3 EAE 2 LI
W FN R RMNE, YR AlLOs, TEHUEIRLAE 2 FL )2 P i B L6 91%:
P hifiifEEe 6.0, MEMPTEE 6.4, 1FRIM 2 FLHM HAT: 5B-—T7 M ax 7
VEATEZE R 233% B8 7 A I 4a 0 BAVE AR T 220 89%. 85— U7 [a] (R AH b A 7 AR

SEH 30

LALLM IIIE N 16 um FLERZEN 25%, BB L LM R £ L2
R FN R ANE, AU A ALOs, FEHURLAE Z L2 PRI &N 91%:
Prnpifhfisse 6.2, MEmbHATE 6.4, BRI ZFLEEMBAT: 577 m 4 ¥
PEAR 20 228% . 55 7 [l AT PR R T 280 91%. 58— 7 1Al (R AH X A PR AR
TE2E 75% . 55 77 Al (R AR A BB PR AR 222 77%

St 5] 31

ZALHER R JESE N 20 um . FLERZN 23%, BB A2 FLIEEM R 2 LK
R AR NIENE, VIR A AlLOs, FEAHURLAE 2 fL2 P R S LA 91%:
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P53 6.0, BERIHHIfEE 6.4, FRIRIZALFMBA: B TR gex 4
MEATTL A 231% 55 7 (8] R 5 B AP T 38R 89% . 55— 7 [A] [ AH X B A
B2 76% . 55 77 [ A A B AR 22 75% .

SERt 5] 32

Rith 0 R PTG, FENLGURL N AlaOs. FEHUISHRIAE 2 AL A 107 B He g 91%;

PEASFEZON 247% . 55 T I AL T IR PE AR L N 93%. BE— T [al AR X 2R PR AR
T3 75%- 55 7 1A BIAHAT AR I 2R 76%.
SETEB 33

K& AR NMGEIE, AR ALOs, FEHUBURLAE 2 L= F i E LN 91%;
PP REEE 6.0, BiRIDEE 6.4, BRI AIEMBA: B T7 R4 22
PEAR AN 257% 5 - J7 [ B A0 TR AR T 220 82%. 55— J7 [Al Y AH X S PE AR

SE it 5] 34

ZALIEM B EE Y 7 pm FLEREE 46%, W EAE 2 LI
W FN R RMNE, YR AlLOs, TEHUEIRLAE 2 FL )2 P i B L6 91%:
P hifiifse 6.2, MM P HEE 6.8, 1FRIM 2 FLHM HAT: BB TJ7 M ax 1
VETEZER 219% . HE 7 1A I 4a 0 AVE R TE 28R 76% 85— 77 1A] R AH b SR 7 AR

SEiti ) 35

LALLM BIEE N 7 um. SLEE N 60%, WEIEZAEMERTMILILZERN
R FN R ANE, AU A ALOs, FEHURLAE Z L2 PRI &N 91%:
rnPifhfis s 6.2, BimbHATE 7.0 BRI ZFLEEM BAT: 55— 77 m 4 ¥
PEAR T 250 228% . 55 07 [l M A% PR R T 2200 83%. 58— 7 Al (K AH %o A PR AR
TE2E 73%. 55 77 1Al (R AH A BB PR AR 222 76%

S5 36

LALLM SE N T um FLEREN 30%, BB AL Z LM R 2 L1
K5 AR, TCAUBR A, EAUERAE 2 fLZ TP I 5T LE R 85%:
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P53 6.0, BERIHHIfEE 6.8, FRIRIZFLFMBA: BT gex 4
MEATTE R 231% 55 J7 18] R 56 B AR T 380h 86% - 55— 7 [A] [ AH o B A
JEZE 76%. &5 77 [0 A X B AR T 32 75% 6

SEHtEf] 37

LALLM EE N 7 pm. FLEIE N 30%, WE AL LM RIE 2L
R A5 R PTG IR TP B, EHLFIRCN ALOs, EHURLYE 2 FLE: 1 &k
N T0%; Ghlalfifii s 6.0, B nhi {32 6.8, B 3IM 2 ALIEM BHAT: H—TJ7 14

Xf U AR TZ 2R 76% - 5 7 Al ARG B3P BT 2R 75%.
SEE] 38

RN RAR R LM, TEHRIRN ALOs, JEHUBURLAE 2 L= i & Le oy
70%;: PhiIHifiifEE 6.0, Rl H i3 6.8. FRIMZ LM HEA: H—J7HK
YEXTEETEARILZON 231% 55 T J7 M ZEX AR AR 208 86% . 55— J7 [ RYAHXS

SE it 5] 39

ZALEEMIEIE N 7 um. FLELEN 30%, 1% EE 2 LM R 2 1L)2 10
K257 MG I, oAU S S B A B, o UBTRLAE 2 AL T BT B LE N 91%;
AP s 2 6.0, P fFEE 6.8. 1G22 LM HAG . 8T mnydax
PEARTE 20N 231%. 55 7 A LB X SR PE AR T 3R 86% . 85— 7 [A] (R AH X B8 AR

SE it 5] 40

LALLM BIEE N 7 um. SLEEN 30%, WEEZAEMERTLLZERN
RSN R ANE, UK A ALOs, FTEHURLAE Z L2 PRI &N 70%:
PP s 6.0, BEmbHATE 6.8, BRIMIZFLEEM BAT: 55— 77 m 4 ¥
PEARTE 20 231%. 35 07 [ A0 PR R T 2800 86% 55— 77 1Al (R AH %o A PR AR
TE2E 76% . 55 77 1Al (R AH A BB PR AR T2 75%

XHELG 1A 2 (B LI 22 FLEEM R 3AT 22 L2t T el 3-6 BB LI
ZALUBEM R Z AL, AHLABEPEATTE AN L2 40%~2 1800% 1) £5R o 4]
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LB 4 F11 5 o 5 wi ), ROERR 20 I P22 . FLER SR BAIC, i R4Exr S AR J 4

AR 150 — 7 R A2 BAVE R 58 oy (BRI, SRR 1-8) FI2 77 Al
Yaf MR TR AR T4 (B, SEHEW] 6 R 9-15) Fiow, HE—J7 1 gk 5
TR D) R PR AD I AR, S AT I B A . X 3
FHEG, 55— T7 B 77 1] B 2E 0 A AR A0k 2 AT IR ot 2 7 B 25 S

AR 1 T7 A A PR AR 2wy (R, SR 6 Al 16-200 A3
77 WA G B AS T 2 35y (BR. 9] 6 A1 21-25) PR, 55— 7 AIBeEs 07
[ B ARG BT AR TR 2 55 5 I 1R B 07 [l 20 SR VR AR T A AT AH SRk, o) 28
BT 0 i A € P S M AT 2 B PR AR IR 20T 2 A T ik Je i 22 A B2

N 1 FLEMIEREES (B, S2iEs] 6 fl 26-32) FiioR, 7EZaxt¥ErEAs

AHEL, 20500 50 PR AR J2 22 AN T 20 40%~2 1800% A B2 sR I, BRf JEAFIR 5, ik
 IREEAT O R B AT R i

fige 1% LM ALBRE TR (RO, SSEH) 6 i 33-35) R, fEganiinik
AT R BRI, FR B 22 FL M FOTURL R, AT IO 2 8. 2
M, XL 5 AP, %80 BIPEAS T SN R 40 40%~4 1800%( ZER,  HI{:
FUBEERAR, B F0i A RO AR G 27 AT P sl i 2

Wit 1 IL TS (W, SSHEP] 6 A 36-40) FPR. ARFIRIARELER
SATIBUIIE SR T . S0FLE 3 R 6 AHLL, S HPE RS T SN A 4
40%~%] 1800% 1 LRI, 2 FLJH 4 M Xt 27 AT M0 it 6 VAT 7 A STV B2 I

WA G P S A S . S Sl

NS BRI S5 1 122 S5 B2 91 o T 5 K G L 20 b R
RIBE, 75 BT 50 1 % AT BL AR . BIA, “7F —LeSTHEl R, 7Rk
BT, e ARG, SLE A, AR A S R
B eprBRe 1, LS 31 7 FR i e A R SR USRI BESE, AR
PSR 20 PRSP T L LR AT 4508 77 30— A B A S 12
A G L

RV DR IR T U PESEHE 1], A U A A G R IR AR F 3 S 51
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ANBERAERE X A TS B9 BR A, EL AT RAEAS I B 7 F s AR s SR R S T
185 00 BT SEEBEAT A, B AUAIE .
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1
FERE SEHER AL L R 2 8 B it
i FEoOTMESE | E-AAME [ E oA Rn | 2 fL & AL ZFLEPRSEIL | F AT IR
1l K PR AR JEEMEARTEE | MBS | M R i I %%
i H (um)
1 1600% 68% 90% 70% 7 ALO; (O1wt%) | 100%
) 1200% 67% 90% T2% 7 ALO; (O1wt%) | 100%
3 800% 68% 89% 71% 7 ALO; (O1wt%) | 90%
4 676% 69% 83% 73% 7 ALO; (O1wt%) | 80%
5 456% 70% 80% 72% 7 ALO; Olwt%) | 70%
6 231% 70% 76% 75% 7 ALO; (O1lwt%) | 70%
7 97% 69% 67% T77% 7 AlLO; (91wt%) 60%
8 40% 68% 66% 74% 7 ALO; (O1wt%) | 50%
) 235% 1600% 77% 90% 7 ALO, (O1wt%) | 100%
10 232% 1200% 75% 90% 7 ALO; (O1wt%) | 100%
11 243% 800% 77% $8% 7 ALO, (O1wt%) | 100%
2 235% 687% 76% $5% 7 ALO; O1wt%) | 90%
13 220% 502% 75% $5% 7 ALO; (O1wt%) | 90%
14 217% 297% 75% $2% 7 ALLO, (O1wt%) | 80%
15 228% 163% 74% 78% 7 = ALO; O1wt%) | 70%
6 231% 70% 76% 75% 7 30% BT ALO, (O1wt%) | 70%
16 183% 79% 65% 75% 7 25% B I ALO; (O1wt%) | 50%
17 210% 76% 71% 75% 7 24% B ALO; (O1lwt%) | 60%
6 231% 70% 76% 75% 7 30% B ALO; O1wt%) | 70%
18 430% 75% 80% 73% 7 25% ALO; (O1wt%) | 80%
19 550% $7% 86% 75% 7 24%, ALO, (Olwt%) | 90%
20 594% 85% 90% 74% 7 23% ALO; (O1wt%) | 90%
23
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231% 70% 76% 75% 7 30% ALO; (O1wt%) | 70%
220% 92% 73% 78% 7 7% ALO, (O1wt%) | 70%
198% 210% 70% 82% 7 26% ALO; (O1wt%) | 80%
218% 358% 73% 84% 7 25% ALO, (O1wt%) | 80%
239% 398% 75% 87% 7 25% ALO; (91wt%) | 90%
240% 470% 77% 90% 7 26% ALO; (O1wt%) | 90%
150% 70% 68% 76% 1 26% ALO; (O1wt%) | 30%
181% 75% 67% 7% 3 27% ALO; (O1wt%) | 50%
731% 70% 76% 75% 7 30% ALO, (O1wt%) | 70%
210% $2% 73% 76% 9 27% | B ALO; (O1wt%) | 80%
233% 89% 75% 76% 12 24% | Bk ALO; (O1wt%) | 80%
228% 91% 75% 77% 16 25% ALO; (91wt%) | 90%
231% 85% 76% 75% 20 23% ALO, (O1wt%) | 100%
247% 93% 75% 76% 40 23% ALO; (O1wt%) | 100%
ZyLIEM | 33 257% 82% T1% 7% 7 15% ALO, (O1wt%) | 80%
FLp= 6 231% 70% 76% 75% 7 30% | Bl ALO; (O1wt%) | 70%
34 219% 76% 73% 76% 7 6% | mpE ALO; (O1wt%) | 60%
35 278% 83% 73% 76% 7 60% ALO, (O1wi%) | 50%
ZAE 6 231% 70% 76% 75% 7 30% ALO, (O1wt%) | 70%
36 231% 86% 76% 75% 7 30% 4 (85wi%) | 80%
37 231% 86% 76% 75% 7 30% | 5 B R B | ALOs;(70%wi%) | 60%
H S
38 231% 86% 76% 75% 7 30% | Bim ok | AlOs;(70%wit%) | 60%
24
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39 231% 86% 76% 75% 7 2 & b 8] 70%
(O1w1%)
40 231% 86% 76% 75% 7 AlLO; (70%wt%) | 60%
it b g 1 29% 36% 66% 73% 7 30% / / 0%
2 35% 52% 57% 76% 7 31% / 0%
3 31% 47% 67% 75% 7 30% AlO3(91%wt%) | 10%
4 30% 51% 56% 66% 20 30% Al,O3 (91%wt%) | 10%
5 33% 50% 52% 60% 7 15% AlLO; (91%wt%) | 10%
6 36% 55% 61% T7% 7 31% h fiess I 10%
(91%wt%)
25
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Application/Control Number: 16/202,346 Page 2
Art Unit: 1724

DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A personshall be entitled to a patentunless —

(a)(2) the claimed invention was describedin a patentissued undersection 151, 0rinan
application for patentpublished or deemed published under section 122(b), in which the
patentor application, as the case maybe,names anotherinventor and was effectively filed
before the effective filing date of the claimed invention.

1. Claim(s) 1,6-11,16-20 is/are rejected under 35 U.S.C. 102(a) as being
anticipated by Wakizaka et al. (US 20110318630).

As to claim 1 Wakizaka et al. discloses a separator, comprising a porous
substrate; and a porous layer, wherein the porous layer is disposed on a surface of the
porous substrate and comprises inorganic particles and a binder; and the porous
substrate has an absolute plastic deformation rate in a first direction ranging from about
40% to about 1800% (paragraph 0026,0032,0039,0147).

As to claim 6, Wakizaka et al. discloses wherein the binder comprises at least
one selected from the group consisting of a vinylidene fluoride-hexafluoropropylene
copolymer, a vinylidene fluoride-trichloroethylene copolymer, polymethyl methacrylate,
polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate,
an ethylene-vinyl acetate copolymer, polyimide, polyethylene oxide, cellulose acetate,

cellulose acetate butyrate, cellulose acetate propionate, cyanoethyl
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amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl

sucrose, amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl cellulose,
an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol, polyvinyl ether,
polytetrafluoroethylene, polyhexafluoropropylene, a styrene-butadiene copolymer, and
polyvinylidene fluoride (paragraph 0041).

As to claim 7, Wakizaka et al. discloses wherein the inorganic particles comprise
at least one selected from the group consisting of alumina, silica, magnesia, titanium
oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc oxide, calcium oxide,
zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide, magnesium hydroxide,
calcium hydroxide and barium sulfate (paragraph 0033).

As to claim 8, Wakizaka et al. discloses wherein the porous substrate comprises
a polymer film, a multilayer polymer film or a nonwoven fabric, wherein the polymer film,
the multilayer polymer film or the nonwoven fabric is formed by any one or more of the
following polymers: polyethylene, polypropylene, polyethylene terephthalate,
polybutylene terephthalate, polyphenylene terephthamide, polyester, polyacetal,
polyamide, polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene
ether, a cyclic olefin copolymer, polyphenylene sulfide or polyethylene naphthalene
(paragraph 0026).

As to claim 9, Wakizaka et al. discloses wherein the porous substrate has a
thickness ranging from about 1 to about 40 pm (paragraph 0101).

As to claim 10, Wakizaka et al. discloses wherein the porous substrate has a

porosity ranging from about 10% to about 70% (paragraph 0164).
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As to claim 11, Wakizaka et al. discloses an electrochemical device, comprising:
a cathode; an anode; and a separator, comprising: a porous substrate; and a porous
layer, wherein the porous layer is disposed on a surface of the porous substrate and
comprises inorganic particles and a binder; and the porous substrate has an absolute
plastic deformation rate in a first direction ranging from about 40% to about 1800%
(paragraph 0026,0032,0039,0147).

As to claim 16, Wakizaka et al. discloses wherein the binder comprises at least
one selected from the group consisting of a vinylidene fluoride-hexafluoropropylene
copolymer, a vinylidene fluoride-trichloroethylene copolymer, polymethyl methacrylate,
polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate,
an ethylene-vinyl acetate copolymer, polyimide, polyethylene oxide, cellulose acetate,
cellulose acetate butyrate, cellulose acetate propionate, cyanoethyl amylopectin,
cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl sucrose, amylopectin,
sodium carboxymethyl cellulose, lithium carboxymethyl cellulose, an acrylonitrile-
styrene-butadiene copolymer, polyvinyl alcohol, polyvinyl ether, polytetrafluoroethylene,
polyhexafluoropropylene, a styrene-butadiene copolymer, and polyvinylidene fluoride
(paragraph 0041).

As to claim 17, Wakizaka et al. discloses wherein the inorganic particles
comprise at least one selected from the group consisting of alumina, silica, magnesia,
titanium oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc oxide,
calcium oxide, zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide,

magnesium hydroxide, calcium hydroxide and barium sulfate (paragraph 0033).
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As to claim 18, Wakizaka et al. discloses wherein the porous substrate
comprises a polymer film, a multilayer polymer film or a nonwoven fabric, wherein the
polymer film, the multilayer polymer film or the nonwoven fabric is formed by any one or
more of the following polymers: polyethylene, polypropylene, polyethylene
terephthalate, polybutylene terephthalate, polyphenylene terephthamide, polyester,
polyacetal, polyamide, polycarbonate, polyimide, polyetheretherketone,
polyaryletherketone, polyetherimide, polyamideimide, polybenzimidazole,
polyethersulfone, polyphenylene ether, a cyclic olefin copolymer, polyphenylene sulfide
or polyethylene naphthalene (paragraph 0026).

As to claim 19, Wakizaka et al. discloses wherein the porous substrate has a
thickness ranging from about 1 to about 40 pm (paragraph 0101).

As to claim 20, Wakizaka et al. discloses wherein the electrochemical device

comprises lithium ion batteries (paragraph 0001).

2. Claim(s) 2-5,12-15 is/are rejected under 35 U.S.C. 102(a) as anticipated by or, in
the alternative, under 35 U.S.C. 103 as obvious over Wakizaka et al.
(US20110318630).

Wakizaka et al. discloses the separator described above. As to wherein the
porous substrate has an absolute plastic deformation rate in a second direction ranging
from about 60% to about 1800%, an absolute plastic deformation rate in the first
direction ranging from about 40% to about 1600%; and an absolute plastic deformation
rate in the second direction ranging from about 70% to about 1600%, a relative plastic

deformation rate in the first direction ranging from about 50% to about 100%; and a
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relative plastic deformation rate in the second direction ranging from about 60% to
about 100%, wherein the porous substrate has at least one of the following properties: a
relative plastic deformation rate in the first direction ranging from about 65% to about
90%; and a relative plastic deformation rate in the second direction ranging from about
75% to about 90%, Wakizaka et al. teaches the deformation rate of 98% or more, and
when the deformation rate of the separater is higher the deformation of the separator is
smaller showing excellent smoothness of an electrode (paragraph 0147). Since
Wakizaka et al. teaches the same materials desired by the applicant it is inherent that
the porous substrate has an absolute plastic deformation rate in a second direction
ranging from about 60% to about 1800%, an absolute plastic deformation rate in the first
direction ranging from about 40% to about 1600%; and an absolute plastic deformation
rate in the second direction ranging from about 70% to about 1600%, a relative plastic
deformation rate in the first direction ranging from about 50% to about 100%; and a
relative plastic deformation rate in the second direction ranging from about 60% to
about 100%, wherein the porous substrate has at least one of the following properties: a
relative plastic deformation rate in the first direction ranging from about 65% to about
90%; and a relative plastic deformation rate in the second direction ranging from about
75% to about 90%.

“Products of identical chemical composition can not have mutually exclusive
properties.” A chemical composition and its properties are inseparable. Therefore, if the
prior art teaches the identical chemical structure, the properties applicant discloses
and/or claims are necessarily present. In re Spada, 911 F.2d 705, 709, 15 USPQ2d

1655, 1658(Fed. Cir. 1990).
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JANE J RHEE whose telephone number is (571)272-
1499. The examiner can normally be reached on Monday-Friday (10-6:30).

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Miriam Stagg can be reached on 571-270-5256. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/JANE J RHEE/
Primary Examiner, Art Unit 1724
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EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.J.R/
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soaipt date: 11/28/2018

STATEMENT

INFORMATION DISCLOSURE

BY APPLICANT

( Not for submission under 37 CFR 1.99)

16/202,346 - GpUu: 172
Application Number 16202346
Filing Date 2018-11-28
First Named Inventor | Kebing GUO
Art Unit
Examiner Name
Aftorney Docket Number LEEL-0089

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

EXAMINER SIGNATURE

Examiner Signature

/IBNE J RHER/

Date Considered

11/04/2019

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
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sceipt date: 11/28/2018 16/202 ., 346 ~ agpU: 172

Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number LEEL-0089

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /juan_carlos_a.marquez/ Date (YYYY-MM-DD) 2018-11-28
Name/Print Juan Carlos A. Marquez Registration Number 34072

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.J.R/
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Receipt date: 11/28/2018 16/202,346 - GAU: 1724

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

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

ALL HEFERENCES CORSIDERED EXCEPT WHERE LINED THROUGH. /J.J.R/7
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/202,346 11/28/2018 Kebing GUO LEEL-0089

CONFIRMATION NO. 7603

38327 PUBLICATION NOTICE

Juan Carlos A. Marquez

Marquez Intellectual Property Law Office PLLG IR R

1629 K Street, NW 000000355278

Suite 300

Washington, DC 20006

Title:SEPARATOR AND ELECTROCHEMICAL DEVICE

Publication No.US-2019-0393467-A1
Publication Date:12/26/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

In re U.S. Patent Application of ) Confirmation No. 7603
)

GUO et al. ) Art Unitl1724
)

Application Number: 16/202,346 ) Examiner
)

Filed: November 28, 2018 ) Jane J. RHEE
)
)
)
)

Attorney Docket No. LEEL-0089

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

Pursuant to 37 C.F.R. §§ 1.56 and 1.97, this Information Disclosure Statement is being submitted
in connection with the above-identified patent application. A listing of documents to be published on the
face of any patent granted from this application is submitted herewith on the accompanying Form PTO-
1449. Any other documents or information submitted for consideration by the Examiner are listed in this
paper. A copy of each non-US or foreign patent or non-patent publication or any portion thereof listed or
herein identified is submitted herewith.

CERTIFICATION

1. This Information Disclosure Statement is being submitted:

[ ] (a) Concurrently with the filing of the new U.S. application of the above-identified U.S.
patent application, whereby it is believed that no fee is due; OR

[ ] (b) Before three months from the filing date; or after three months of the filing date in the
above-identified U.S. patent application but before the mailing date of the first Office
Action on the merits of the above-identified application, whereby it is believed that no
fee is due; OR

[X] (c) After three months from the filing date of the above-identified U.S. patent application
and after the mailing date of the first Office Action on the merits of the above-identified

application, but prior to the issuance of any Final Action or Notice of Allowance sent in
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such application, whereby Applicant(s) hereby submit the requisite certification
hereinbelow, or authorization for the payment of the requisite fee is attached; OR

[ ] (d) After the issuance of a Final Action or Notice of Allowance, but before the payment
of the Issue Fee, whereby Applicant(s) hereby submit the requisite certification

hereinbelow, and the attached authorization for the payment of the requisite fee.

2. In accordance with the requirements of 37 CF.R. §1.97, and Parts 1(c) or 1(d) above,

Applicant(s) hereby certify that:

[X] Each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this Information Disclosure
Statement; OR

[ ] No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to
the knowledge of the person signing the certification after making reasonable inquiry, no
item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement.

Please charge any additional fees or credit any overpayments in connection with the submission
of this Information Disclosure Statement to Deposit Account No 60-0155.
The Examiner is requested to acknowledge receipt and consideration of the information provided

in this paper in accordance with prescribed procedures.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC

1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

January 8, 2020
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Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 16202346
Filing Date 2018-11-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Kebing GUO
Art Unit 1724

Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 018038584 WO A1l 2018-03-01 | G Chemical Lid. English abstract X
2 0130136149 KR A 2013-12-12 | G Chemical Lid. English abstract |Z|
olecular Nanosystems
3 011029070 WO A1l 2011-03-10 ne |Z|

EFS Web 2.1.17
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Application Number 16202346

Filing Date 2018-11-28
INFORMATION DISCLOSURE First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT At Uni
.. nit 1724
( Not for submission under 37 CFR 1.9%)
Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No

Fxtended European Search Report from European Patent Office, dated December 2, 2019, in corresponding %
Furopean application EP 19 17 7118.7, 7 pages

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17
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Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT

.. Art Unit 1724
( Not for submission under 37 CFR 1.9%)

Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /juan_carlos_a.marquez/ Date (YYYY-MM-DD) 2020-01-08
Name/Print Juan Carlos A. Marquez Registration Number 34072

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 38237303
Application Number: 16202346
International Application Number:
Confirmation Number: 7603

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Customer Number:

38327

Filer:

Juan Carlos A. Marquez/Lily Niu

Filer Authorized By:

Juan Carlos A. Marquez

Attorney Docket Number: LEEL-0089
Receipt Date: 08-JAN-2020
Filing Date: 28-NOV-2018
Time Stamp: 13:50:50

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
173734
1 Transmittal Letter LEEL-89-IDS_transmittal_2.pdf no 1
8f3627ebfebbeab33da46d43f7de7909815

ae97c

Warnings:
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Information:

141716
5 Information DFlscIosuSréeOZtatement (IDS) LEEL-89-IDS_statement_2.pdf o 2
orm ( ) c6d405db844b58b80a%9af99157fcfcf1480c
4ele
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
1035279
3 Information DFlscIos(LJSEOZt)atement (IDS) LEEL-89-IDS_SBO8_2.pdf o 4
orm 30a28ade76d367cc5¢500c0e815d0a11b30]
61da8
Warnings:
Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for

autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

7537480
4 Foreign Reference LEEL-89-W(02018038584A1.pdfl no 29
e768f385b3%e6f1b252e6e80e786 Tace682
08ff6
Warnings:
Information:
715793
5 Foreign Reference LEEL-89-KR20130136149A.pdf no 14
17d03de042021a3ae5b1c5d987bf7662ad9|
b1774
Warnings:
Information:
60223
LEEL-89-
6 Foreign Reference KR20130136149A_English_abst no 1
ract_pdf 8beaflac34b35daf9sefobod40bac1807994)
b4co
Warnings:
Information:
4263082
7 Foreign Reference LEEL-89-W(02011029070A1.pdfl no 82
8621467d904f840364bebeelbaal 7e0456
9a893
Warnings:
Information:
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337829
LEEL-89-
3 Other Reference-Patent/App/Search Extended_European_search_re o 7
documents

port_pdf a3cb05508b7955f7§f20171a11b1ce0c14de
Warnings:
Information:

Total Files Size (in bytes): 14265136

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re U.S. Patent Application of

GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

Attorney Docket No. LEEL-0089

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

Sir:

N e e ' ' ' ' '

Confirmation No. 7603

Art Unitl1724

Examiner

Jane J. RHEE

The below-identified communications are submitted in the above-captioned application or

proceeding:

(x) Information Disclosure Statement
with Form SB08 and reference(s)

() Payment of $ via EFS payment procedure

(X)  The Commissioner is hereby authorized to charge payment of any fees associated with this
communication, including fees under 37 C.F.R. § 1.16 and 1.17 or credit any overpayment to

Deposit Account Number 60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303
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For: SEPARATOR AND ELECTROCHEMICAL DEVICE )
)
Attorney Docket No. LEEL-0089 )
Mail Stop Amendment
Commissioner of Patents
P.O. Box 1450
Alexandria, VA 22313-1450
COVER LETTER
Sir:
[x] The fee for submission of claims is calculated as shown below:
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[ 1 Applicant(s) hereby request and petition that the time for taking action in this case be
extended pursuant to 37 C.F.R. § 1.136(a) for:

[ ]one (1) month [ ]two (2) months [ ]three (3) months

The fee setin 37 C.F.R. § 1.17 for the extension of time is $ for a large/small entity.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of

Kebing GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE
Attorney Docket No. LEEL-0089

Mail Stop Amendment

Commissioner of Patents
P.O. Box 1450

Alexandria, VA 22313-1450

N e et et et ettt st ' ' '

Confirmation No. 7603

Art Unit: 1724

Examiner:
Jane J. Rhee

RESPONSE AND AMENDMENT UNDER 37 C.F.R. § 1.111

Sir:

This is in response to the Office Action mailed on November 8, 2019, the period of

response to which is set to expire on February 8, 2020. Please reconsider the above-referenced

application as follows:
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IN THE CLAIMS:

Claims 1-20 stand for consideration in this application, all as follows:

1. (Original) A separator, comprising
a porous substrate; and
a porous layer,
wherein the porous layer is disposed on a surface of the porous substrate and
comprises inorganic particles and a binder; and the porous substrate has an absolute

plastic deformation rate in a first direction ranging from about 40% to about 1800%.

2. (Original) The separator according to Claim 1, wherein the porous substrate has an
absolute plastic deformation rate in a second direction ranging from about 60% to about

1800%.

3. (Original) The separator according to Claim 1, wherein the porous substrate has at least
one of the following properties:
an absolute plastic deformation rate in the first direction ranging from about 40%
to about 1600%; and
an absolute plastic deformation rate in the second direction ranging from about

70% to about 1600%.

4. (Original) The separator according to Claim 1, wherein the porous substrate has at least
one of the following properties:
a relative plastic deformation rate in the first direction ranging from about 50% to
about 100%; and
a relative plastic deformation rate in the second direction ranging from about 60%
to about 100%.
5. (Original) The separator according to Claim 4, wherein the porous substrate has at least
one of the following properties:
a relative plastic deformation rate in the first direction ranging from about 65% to

about 90%; and
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a relative plastic deformation rate in the second direction ranging from about 75%

to about 90%.

(Original) The separator according to Claim 1, wherein the binder comprises at least one
selected from the group consisting of a vinylidene fluoride-hexafluoropropylene
copolymer, a vinylidene fluoride-trichloroethylene copolymer, polymethyl methacrylate,
polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate,
an ethylene-vinyl acetate copolymer, polyimide, polyethylene oxide, cellulose acetate,
cellulose acetate butyrate, cellulose acetate propionate, cyanoethyl amylopectin,
cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl sucrose, amylopectin,
sodium carboxymethyl cellulose, lithium carboxymethyl cellulose, an acrylonitrile-
styrene-butadiene copolymer, polyvinyl alcohol, polyvinyl ether, polytetrafluoroethylene,

polyhexafluoropropylene, a styrene-butadiene copolymer, and polyvinylidene fluoride.

(Original) The separator according to Claim 1, wherein the inorganic particles comprise
at least one selected from the group consisting of alumina, silica, magnesia, titanium
oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc oxide, calcium
oxide, zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide, magnesium

hydroxide, calcium hydroxide and barium sulfate.

(Original) The separator according to Claim 1, wherein the porous substrate comprises a
polymer film, a multilayer polymer film or a nonwoven fabric, wherein the polymer film,
the multilayer polymer film or the nonwoven fabric is formed by any one or more of the
following polymers: polyethylene, polypropylene, polyethylene terephthalate,
polybutylene terephthalate, polyphenylene terephthamide, polyester, polyacetal,
polyamide, polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene

ether, a cyclic olefin copolymer, polyphenylene sulfide or polyethylene naphthalene.

(Original) The separator according to Claim 1, wherein the porous substrate has a

thickness ranging from about 1 to about 40 um.
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10.

11.

12.

13.

14.

(Original) The separator according to Claim 1, wherein the porous substrate has a

porosity ranging from about 10% to about 70%.

(Original) An electrochemical device, comprising:

a cathode;

an anode; and

a separator, comprising:

a porous substrate; and

a porous layer,

wherein the porous layer is disposed on a surface of the porous substrate and
comprises inorganic particles and a binder; and the porous substrate has an absolute

plastic deformation rate in a first direction ranging from about 40% to about 1800%.

(Original) The electrochemical device according to Claim 11, wherein the porous
substrate has an absolute plastic deformation rate in a second direction ranging from

about 60% to about 1800%.

(Original) The electrochemical device according to Claim 11, wherein the porous
substrate has at least one of the following properties:

an absolute plastic deformation rate in the first direction ranging from about 40%
to about 1600%; and

an absolute plastic deformation rate in the second direction ranging from about

70% to about 1600%.

(Original) The electrochemical device according to Claim 11, wherein the porous
substrate has at least one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 50% to
about 100%; and

a relative plastic deformation rate in the second direction ranging from about 60%

to about 100%.
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15.

16.

17.

18.

(Original) The electrochemical device according to Claim 14, wherein the porous
substrate has at least one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 65% to
about 90%; and

a relative plastic deformation rate in the second direction ranging from about 75%

to about 90%.

(Original) The electrochemical device according to Claim 11, wherein the binder
comprises at least one selected from the group consisting of a vinylidene fluoride-
hexafluoropropylene copolymer, a vinylidene fluoride-trichloroethylene copolymer,
polymethyl methacrylate, polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl
pyrrolidone, polyvinyl acetate, an ethylene-vinyl acetate copolymer, polyimide,
polyethylene oxide, cellulose acetate, cellulose acetate butyrate, cellulose acetate
propionate, cyanoethyl amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose,
cyanoethyl sucrose, amylopectin, sodium carboxymethyl cellulose, lithium
carboxymethyl cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl
alcohol, polyvinyl ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-

butadiene copolymer, and polyvinylidene fluoride.

(Original) The electrochemical device according to Claim 11, wherein the inorganic
particles comprise at least one selected from the group consisting of alumina, silica,
magnesia, titanium oxide, hatnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc
oxide, calcium oxide, zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide,

magnesium hydroxide, calcium hydroxide and barium sulfate.

(Original) The electrochemical device according to Claim 11, wherein the porous
substrate comprises a polymer film, a multilayer polymer film or a nonwoven fabric,
wherein the polymer film, the multilayer polymer film or the nonwoven fabric is formed
by any one or more of the following polymers: polyethylene, polypropylene,

polyethylene terephthalate, polybutylene terephthalate, polyphenylene terephthamide,
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19.

20.

polyester, polyacetal, polyamide, polycarbonate, polyimide, polyetheretherketone,
polyaryletherketone, polyetherimide, polyamideimide, polybenzimidazole,
polyethersulfone, polyphenylene ether, a cyclic olefin copolymer, polyphenylene sulfide
or polyethylene naphthalene.

(Original) The electrochemical device according to Claim 11, wherein the porous

substrate has a thickness ranging from about 1 to about 40 um.

(Original) The electrochemical device according to Claim 11, wherein the

electrochemical device comprises lithium ion batteries.
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REMARKS

The above amendments to the above-captioned application along with the following
remarks are being submitted as a full and complete response to the Office Action dated November
8, 2019 (USPTO Paper No. 20191105). In view of the above amendments and the following
remarks, the Examiner is respectfully requested to give due reconsideration to this application, to

indicate the allowability of the claims, and to pass this case to issue.

Status of the Claims

As outlined above, claims 1-20 stand for consideration in this application. Any and all
amendments to the specification and/or to the claims are fully supported throughout the disclosure
of the invention. Applicant submits that no new matter is being introduced into this application

through the submission of this response.

Prior Art Rejections
The Examiner rejected claims 1, 6-11 and 16-20 under 35 U.S.C. §102(a) as being
anticipated by US Publication No. 2011/0318630 to Wakizaka ef al. Also, the Examiner rejected

claims 2-5 and 12-15 under 35 U.S.C. §102(a) as being anticipated by, or in the alternative, under
35 U.S.C. §103 as being unpatentable over Wakizaka ef al. Applicant has reviewed the above-
noted rejections and hereby respectfully traverses.

For anticipation to be present under 35 U.S.C. §102, “[t]he identical invention must be
shown in as complete detail as is contained in the...claim.” Richardson v. Suzuki Motor Co., 868
F.2d 1226, 1236 (Fed. Cir. 1989). More particularly, under 35 U.S.C. §102, “[a] claim is
anticipated only if each and every element as set forth in the claim is found, either expressly or
inherently described, in a single prior art reference.” Verdegaal Bros. v. Union Oil Co. of Cal.,
814 F.2d 628, 631 (Fed. Cir. 1987). That is, to anticipate a claim under §102, a single source must
contain all of the elements of the claim. Lewmar Marine Inc. v. Burient, Inc., 827 F.2d 744, 747
(Fed. Cir. 1987).

Further, a proper obviousness rejection requires establishing that the prior art references,
when combined, teach or suggest all of the claim limitations (MPEP §2143). Furthermore, “a
patent composed of several elements is not proved obvious merely by demonstrating that each of

its elements was, independently, known in the prior art.” KSR Int’l Co. v. Teleflex Inc., 127 S. Ct.
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1727, 1741 (2007). Rather, a “convincing line of reasoning supporting rejection” must be
presented (MPEP §2144). The rationale to support a conclusion that a claim would have been
obvious is that “a person of ordinary skill in the art would have been motivated to combine the
prior art to achieve the claimed invention and that there would have been a reasonable expectation
of success.” DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., 464 F.3d
1356, 1360 (Fed. Cir. 2006).

The present invention as recited in independent claim 1 is directed to a separator,
comprising a porous substrate; and a porous layer, wherein the porous layer is disposed on a
surface of the porous substrate and comprises inorganic particles and a binder; and the porous
substrate has an absolute plastic deformation rate in a first direction ranging from about 40% to
about 1800%.

Further, the present invention as recited in independent claim 11 is directed to an
electrochemical device, comprising: a cathode; an anode; and a separator, comprising: a porous
substrate; and a porous layer, wherein the porous layer is disposed on a surface of the porous
substrate and comprises inorganic particles and a binder; and the porous substrate has an absolute
plastic deformation rate in a first direction ranging from about 40% to about 1800%.

To illustrate the differences between the claimed invention and the prior art reference of
Wakizaka et al., the table hereinbelow shows a comparison between the present invention as

recited in the independent claim 1, as an example, and the disclosure of Wakizaka et al.

Claim 1 of the subject application Wakizaka et al.

A separator, comprising A separator for a lithium ion secondary battery
comprising a porous film laminated on the organic
separator, the porous film including nonconductive
a porous layer, particles (e.g., inorganic particles) and a binder.

a porous substrate; and

wherein the porous layer is disposed on a surface of | Deformation of the porous film can be prevented by
the porous substrate and comprises inorganic | using specific binders.

particles and a binder; and (see paragraphs [0001], [0010], and [0011])

the porous substrate has an absolute plastic | Paragraphs [0146] and [0147] disclosc the
deformation rate in a first direction ranging from | deformation property of the separator: a secparator
about 40% to about 1800%. of 500 mm length was dried, and after drying, the
length of the separator was a (mm). The deformation
ratc of the scparator is a/500x100%. The
deformation rate of the separator in Examples 1-4 is
Grade A (i.c., 98% or more).

As shown from the above comparison, Applicant will point out that:
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The separator disclosed in Wakizaka ef al. corresponds to the separator of the claimed
invention, rather than the porous substrate. Wakizaka e al. does not disclose or suggest
the deformation rate of the organic separator (which corresponds to the porous
substrate of the claimed invention). Rather, the deformation rate disclosed in

Wakizaka et al. refers to the deformation degree after drying.

On the other hand, as disclosed in the specification, the present invention is directed
to an absolute plastic deformation rate of the porous substrate during the stretching test
is el = (L2 — LO)/LO x 100%, wherein LO refers to the length of the porous substrate
before stretching and L2 refers to the length of the porous substrate which is stretched
to the breaking point and then docked along the fracture and flattened in a natural state.
Fig. 1 reproduced hereinbelow shows the method for testing the plastic deformation

rate of a porous substrate.

N

Stretch from an
initial length LO to
break, where the
length at break is
Length L1

Flatten and dock in
natural state, and
then determine L2

FIG. 1

Accordingly, the absolute plastic deformation rate according to the present invention
refers to the plastic deformation degree when the porous substrate is stretched to
fracture. Thus, the deformation rate disclosed in Wakizaka et al. is neither equivalent
nor even remotely similar to the absolute plastic deformation rate in the present
invention. They are absolutely different and unrelated concepts. Even more, contrary
to the Examiner's assertions, Applicant will contend that one of skill in the art would
understand that the same composition may result in products having different

properties, which may be determined by the manufacturing process used.
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Given the above, Applicant contends that Wakizaka e al. fails to disclose or suggest,

among other features, “the porous substrate has an absolute plastic deformation rate in a first

direction ranging from about 40% to about 1800%”, as now recited in at least the independent
claims 1 and 11. Thus, Wakizaka ef al. cannot and does not anticipate or render obvious each and
every feature of the claimed invention as recited in at least the independent claims 1 and 11.
Rather, the present invention as claimed is distinguishable and thereby allowable over Wakizaka

etal.

Dependent Claims

With respect to the dependent claims 2-10 and 12-20, it is well established that where an
independent claim is nonobvious under 35 U.S.C. §103, then any claim depending therefrom is
nonobvious. /nre Fine, 5 UP.S.Q.2d 1596, 1598 (Fed. Cir. 1988). Therefore, since independent
claims 1 and 11 are distinguishable and thereby allowable over Wakizaka ef al., this same
reference cannot be cited for rendering obvious each and every element of the claimed invention
as recited in the dependent claims. Dependent claims 2-10 and 12-20 are equally distinguishable

and thereby allowable over Wakizaka et al.

Conclusion

In view of all the above, Applicant respectfully submits that certain clear and distinct
differences as discussed exist between the present invention as now claimed and the prior art as a
whole. These differences are more than sufficient that the present invention as now claimed would
not have been anticipated nor rendered obvious given the prior art. Rather, the present invention

as a whole is distinguishable, and thereby allowable over the prior art.

-10 -
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Favorable reconsideration of this application as amended is respectfully solicited. Should

there be any outstanding issues requiring discussion that would further the prosecution and

allowance of the above-captioned application, the Examiner is invited to contact the Applicant's

undersigned representative at the address and phone number indicated below.

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

February 4, 2020

-11 -
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/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some** ¢)d None of the:
1.[J Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

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

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

Attachment(s)
1) [ Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) )
. 4) ] Other:
Paper No(s)/Mail Date 1/8/20.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200327
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Application/Control Number: 16/202,346 Page 2
Art Unit: 1724

DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA.
Rejections Repeated
1. The 35 U.S.C. 102(a) rejection of claims 1,6-11,16-20 anticipated by Wakizaka et
al. has been repeated as previously made in office action 11/8/19.
2. The 35 U.S.C. 102/103(a) rejection of claims 2-5,12-15 anticipated by Wakizaka
et al. has been repeated as previously made in office action 11/8/19.
Response to Arguments

Applicant's arguments filed 2/4/20 have been fully considered but they are not
persuasive.

In response to applicant’s argument that Wakizaka et al. fail to disclose that the
porous substrate has an absolute plastic deformation rate in the first direction ranging
from about 40% to about 1800%, Wakizak et al. discloses that the separator has a
deformation rate of 98% or more (paragraph 0146). Applicant argues that the porous
substrate has the absolute plastic deformation rate and not the separator, Wakizak et al.
discloses that the separator comprises the porous substrate therefore the porous
substrate has a deformation rate of 98% or more. Applicant argues that absolute
deformation rate refers to stretching test E1=(L2-L0O)/LO X 100% wherein LO refers to the
length of the porous substrate before stretching and L2 refers to the length of the
porous substrate which is stretched to breaking point and than docked along the

fracture and flattened in a natural state, however this was not defined in claim 1.
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Wakizak et al. also discloses the same materials desired by the applicant for the porous
substrate therefore, it would have been obvious to one having ordinary skill in the art at
the time applicant's invention was filed to provide would also be inherent that the porous
substrate has an absolute plastic deformation rate in the first direction ranging from
about 40% to about 1800%. “Products of identical chemical composition can not have
mutually exclusive properties.”A chemical composition and its properties are
inseparable. Therefore, if the prior art teaches the identical chemical structure, the
properties applicant discloses and/or claims are necessarily present. In re Spada, 911
F.2d 705, 709, 15 USPQ2d 1655, 1658(Fed. Cir. 1990). Applicant also argues that one
skill in the art would understand that the same composition may result in products
having different properties which maybe determined by the manufacturing processes
used, however in this case applicant claims a product claim and has no manufacturing
process limitations therefore does not result in a product with different properties.
Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
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the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JANE J RHEE whose telephone number is (571)272-
1499. The examiner can normally be reached on Monday-Friday (10-6:30).

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Miriam Stagg can be reached on 571-270-5256. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/JANE J RHEE/
Primary Examiner, Art Unit 1724

0179



Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/202,346 GUOG et al.
H““H““ H“m “ HH“‘ . .
JANE J RHEE 1724
CPC - Searched*
Symbol Date Examiner
H01M2/1686,166;10/0525 11/05/2019 JR
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
HO01M2/1686,166;10/0525 11/05/2019 JR

East search and inventor search 11/05/2019 JR

east search 03/27/2020 JR
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

/JANE J RHEE/
Primary Examiner, Art Unit 1724

U.S. Patent and Trademark Office

Page 1 of 1
0180

Part of Paper No.: 20200327




Index of Claims

16/202,346

Application/Control No.

GUO et al.

Applicant(s)/Patent Under Reexamination

H“m “ H“ “H‘“ ml ““ ——
JANE J RHEE

Art Unit

1724

v | Rejected

- Cancelled

Non-Elected

Appeal

Allowed

+ | Restricted

Interference

Objected

CLAIMS

(J Claims renumbered in the same order as presented by applicant

O cPA

O R.1.47

CLAIM

DATE

Final Original | 11/05/2019

03/27/2020

S BN N N E N BN

NINININNINNIN NN INININ NN INININ (NN

NINININNINNIN NN INININ NN INININ (NN

U.S. Patent and Trademark Office

Page 1 of 1
0181

Part of Paper No.: 20200327



Receipt date: 01/08/2020 16/202,346 - GAU: 1724

Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 16202346
Filing Date P018-11-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |Kebing GUO
Art Unit 1724

Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 018038584 WO A1l 2018-03-01 | G Chemical Ltd. English abstract hd
2 0130136149 KR A 2013-12-12 | G Chemical Ltd. English abstract E|
olecular Nanosystems
3 011029070 WO A1l 2011-03-10 ne E|

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCERP WHERE LINKED THROUGH. /J.J.R/



Receipt date: 01/08/2020 16/202,346 - GAU: 1724

Application Number 16202346
Filing Date 2018-11-28
INFORMATION DISCLOSURE First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT Art Unit 724
( Not for submission under 37 CFR 1.99)
Examiner Name Jane J. RHEE
Aftorney Docket Number LEEL-0089

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

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

Examiner| Cite
Initials* | No

Fxtended European Search Report from European Patent Office, dated December 2, 2019, in corresponding X
Furopean application EP 19 17 7118.7, 7 pages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /JANE J RHEE/ Date Considered 03/21/2020

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEHD WHERE LINED THROUGH. /J.J.R/



Receipt date: 01/08/2020 16/202,346 ~ GpU: 1724
Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Kebing GUO
Art Unit 1724

Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /juan_carlos_a.marquez/ Date (YYYY-MM-DD) 2020-01-08
Name/Print Juan Carlos A. Marquez Registration Number 34072

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

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

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEHE WHERE LINED THROUGH. /J.J.R/



EAST Search History (Prior Art)

Ref

Hits

Search Query

DBs

Defa
ult
Oper
ator

Plurals

Time Stamp

L1

L2

L3

S1

S2

S3

S4

2645

402

separator same absolute near5 deformation
near rate

porous near substrate same absolute near5
deformation near rate

porous near substrate same deformation
near rate

separator and plastic near deformation

separator and plastic near deformation near
rate

plastic near deformation near rate

S3 and inorganic near particles same binder
same porous

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2020/03/27 17:13

2020/03/27 17:13

2020/03/27 17:14

2019/11/04 18:17

2019/11/04 18:17

2019/11/04 18:19

2019/11/04 18:19

3/27/2020 5:16:13 PM

C:\Users\jrhee\Documents\EAST\Workspaces\16202346.wsp

0186

Page 1




EAST Search History (Prior Art)

S5 2
S6 567989
S7 567988
S8 4
S9 4
S10 113420
S11 0

S3 and inorganic near particles and binder
and porous

guo same kebing.in. or guo same dongyang.
in. or kong same gengjin.in. or tao xinghua.
in.

S3 and guo same kebing.in. or guo same
dongyang.in. or kong same gengjin.in. or tao
xinghua.in.

S3 and S7

S3 and S6

HO1M2/1686.cpc. or HO1M2/166.cpc. or

HO1M10/0525.cpc.

S10 and S3

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2019/11/04 18:19

2019/11/04 18:23

2019/11/04 18:23

2019/11/04 18:24

2019/11/04 18:24

2019/11/04 18:26

2019/11/04 18:26

3/27/2020 5:16:13 PM

C:\Users\jrhee\Documents\EAST\Workspaces\16202346.wsp

0187

Page 2



EAST Search History (Prior Art)

S12

S13

514

S15

S16

517

S18

1464

136754

1785

$10 and inorganic near particles same binder
same porous

S12 and deformation near rate

S13 and porosity

HO1M2/1686.cpc. or HO1M2/166.cpc. or
HO1M10/0525.cpc.

S15 and inorganic near particles same binder
same porous

S16 and absolute near deformation near rate

S15 and absolute near deformation near rate

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2019/11/04 18:26

2019/11/04 18:27

2019/11/04 19:00

2020/03/21 16:42

2020/03/21 16:42

2020/03/21 16:42

2020/03/21 16:43

3/27/2020 5:16:13 PM

C:\Users\jrhee\Documents\EAST\Workspaces\16202346.wsp

0188

Page 3



EAST Search History (Prior Art)

S19 0
S20 3
S21 2
S22 0
S23 0
S24 8
S25 1

porous near (layer or substrate) and
absolute near deformation near rate

porous near (layer or substrate) same
absolute near5 deformation near rate

separator same absolute near5 deformation
near rate

porous near (layer or substrate) same length
same stretching same breaking near point

porous near (layer or substrate) same
deformation near rate and length same
stretching same breaking near point

porous near (layer or substrate) same
deformation near rate

S24 and length same (break$4) same
stretch$4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2020/03/21 16:43

2020/03/21 16:43

2020/03/21 16:44

2020/03/21 16:49

2020/03/21 16:49

2020/03/21 16:50

2020/03/21 16:50

3/27/2020 5:16:13 PM

C:\Users\jrhee\Documents\EAST\Workspaces\16202346.wsp

0189

Page 4



EAST Search History (Prior Art)

S26 3 absolute near plastic near deformation | US-PGPUB; | OR ON 2020/03/21 16:52
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

3/27/2020 5:16:13 PM Page 5

C:\Users\jrhee\Documents\EAST\Workspaces\16202346.wsp
0190




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of

Kebing GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE
Attorney Docket No. LEEL-0089

Mail Stop Amendment

Commissioner of Patents
P.O. Box 1450

Alexandria, VA 22313-1450

N e et et et ettt st ' ' '

Confirmation No. 7603

Art Unit: 1724

Examiner:
Jane J. Rhee

RESPONSE AND AMENDMENT UNDER 37 C.F.R. §1.116

Sir:

This is in response to the Final Office Action mailed on April 1, 2020, the period of

response to which is set to expire on July 1, 2020. This response is being timely filed on June 1,

2020. Please amend and reconsider the above-referenced application as follows:
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Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 16/202.346 111287018 3o be Maed
ENTITY: LARGE [(JswmaLL (O micro

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of

Kebing GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE
Attorney Docket No. LEEL-0089

Mail Stop Amendment

Commissioner of Patents
P.O. Box 1450

Alexandria, VA 22313-1450

N e et et et ettt st ' ' '

Confirmation No. 7603

Art Unit: 1724

Examiner:
Jane J. Rhee

RESPONSE AND AMENDMENT UNDER 37 C.F.R. §1.116

Sir:

This is in response to the Final Office Action mailed on April 1, 2020, the period of

response to which is set to expire on July 1, 2020. This response is being timely filed on June 1,

2020. Please amend and reconsider the above-referenced application as follows:
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IN THE CLAIMS:

Claims 1-20 stand for consideration in this application, wherein claims 1 and 11 are being

amended to more particularly point out and distinctly claim the subject invention, all as follows:

1. (Currently Amended) A separator, comprising;
a porous substrate; and
a porous layer,
wherein the porous layer is disposed on a surface of the porous substrate and
comprises inorganic particles and a binder; and the porous substrate has an absolute plastic
deformation rate in a first direction ranging from about 40% to about 1800%, and

wherein the absolute plastic deformation rate is calculated according to an equation

(L2 —1.0)/LO x 100%. where LO refers to a length of the porous substrate before stretching

and L2 refers to a length of the porous substrate after the porous substrate is stretched to

breakage and docked along the fracture caused by the breakage and flattened.

2. (Original) The separator according to Claim 1, wherein the porous substrate has an absolute

plastic deformation rate in a second direction ranging from about 60% to about 1800%.

3. (Original) The separator according to Claim 1, wherein the porous substrate has at least
one of the following properties:
an absolute plastic deformation rate in the first direction ranging from about 40%
to about 1600%; and
an absolute plastic deformation rate in the second direction ranging from about 70%

to about 1600%.

4. (Original) The separator according to Claim 1, wherein the porous substrate has at least
one of the following properties:
a relative plastic deformation rate in the first direction ranging from about 50% to
about 100%; and
a relative plastic deformation rate in the second direction ranging from about 60%

to about 100%.
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(Original) The separator according to Claim 4, wherein the porous substrate has at least
one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 65% to
about 90%; and

a relative plastic deformation rate in the second direction ranging from about 75%

to about 90%.

(Original) The separator according to Claim 1, wherein the binder comprises at least one
selected from the group consisting of a vinylidene fluoride-hexafluoropropylene
copolymer, a vinylidene fluoride-trichloroethylene copolymer, polymethyl methacrylate,
polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl pyrrolidone, polyvinyl acetate,
an ethylene-vinyl acetate copolymer, polyimide, polyethylene oxide, cellulose acetate,
cellulose acetate butyrate, cellulose acetate propionate, cyanoethyl amylopectin,
cyanoethyl polyvinyl alcohol, cyanoethyl cellulose, cyanoethyl sucrose, amylopectin,
sodium carboxymethyl cellulose, lithium carboxymethyl cellulose, an acrylonitrile-
styrene-butadiene copolymer, polyvinyl alcohol, polyvinyl ether, polytetrafiuoroethylene,

polyhexafluoropropylene, a styrene-butadiene copolymer, and polyvinylidene fluoride.

(Original) The separator according to Claim 1, wherein the inorganic particles comprise at
least one selected from the group consisting of alumina, silica, magnesia, titanium oxide,
hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc oxide, calcium oxide,
zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide, magnesium hydroxide,

calcium hydroxide and barium sulfate.

(Original) The separator according to Claim 1, wherein the porous substrate comprises a
polymer film, a multilayer polymer film or a nonwoven fabric, wherein the polymer film,
the multilayer polymer film or the nonwoven fabric is formed by any one or more of the
following polymers: polyethylene, polypropylene, polyethylene terephthalate,
polybutylene terephthalate, polyphenylene terephthamide, polyester, polyacetal,
polyamide, polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
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10.

11.

12.

13.

polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene

ether, a cyclic olefin copolymer, polyphenylene sulfide or polyethylene naphthalene.

(Original) The separator according to Claim 1, wherein the porous substrate has a thickness

ranging from about 1 to about 40 pm.

(Original) The separator according to Claim 1, wherein the porous substrate has a porosity

ranging from about 10% to about 70%.

(Currently Amended) An electrochemical device, comprising:

a cathode;

an anode; and

a separator, comprising:

a porous substrate; and

a porous layer,

wherein the porous layer is disposed on a surface of the porous substrate and
comprises inorganic particles and a binder; and the porous substrate has an absolute plastic
deformation rate in a first direction ranging from about 40% to about 1800%, and

wherein the absolute plastic deformation rate is calculated according to an equation

(L2 —1.0)/LO x 100%. where LO refers to a length of the porous substrate before stretching

and L2 refers to a length of the porous substrate after the porous substrate is stretched to

breakage and docked along the fracture caused by the breakage and flattened.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
has an absolute plastic deformation rate in a second direction ranging from about 60% to

about 1800%.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
has at least one of the following properties:
an absolute plastic deformation rate in the first direction ranging from about 40%

to about 1600%; and
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14.

15.

16.

17.

an absolute plastic deformation rate in the second direction ranging from about 70%

to about 1600%.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
has at least one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 50% to
about 100%; and

a relative plastic deformation rate in the second direction ranging from about 60%

to about 100%.

(Original) The electrochemical device according to Claim 14, wherein the porous
substrate has at least one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 65% to
about 90%; and

a relative plastic deformation rate in the second direction ranging from about 75%

to about 90%.

(Original) The electrochemical device according to Claim 11, wherein the binder
comprises at least one selected from the group consisting of a vinylidene fluoride-
hexafluoropropylene copolymer, a vinylidene fluoride-trichloroethylene copolymer,
polymethyl methacrylate, polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl
pyrrolidone, polyvinyl acetate, an ethylene-vinyl acetate copolymer, polyimide,
polyethylene oxide, cellulose acetate, cellulose acetate butyrate, cellulose acetate
propionate, cyanoethyl amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose,
cyanoethyl sucrose, amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl
cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol, polyvinyl
ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-butadiene copolymer,

and polyvinylidene fluoride.

(Original) The electrochemical device according to Claim 11, wherein the inorganic

particles comprise at least one selected from the group consisting of alumina, silica,
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18.

19.

20.

magnesia, titanium oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc
oxide, calcium oxide, zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide,

magnesium hydroxide, calcium hydroxide and barium sulfate.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
comprises a polymer film, a multilayer polymer film or a nonwoven fabric, wherein the
polymer film, the multilayer polymer film or the nonwoven fabric is formed by any one or
more of the following polymers: polyethylene, polypropylene, polyethylene terephthalate,
polybutylene terephthalate, polyphenylene terephthamide, polyester, polyacetal,
polyamide, polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene

ether, a cyclic olefin copolymer, polyphenylene sulfide or polyethylene naphthalene.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate

has a thickness ranging from about 1 to about 40 pum.

(Original) The electrochemical device according to Claim 11, wherein the electrochemical

device comprises lithium ion batteries.
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REMARKS

The above amendments to the above-captioned application along with the following
remarks are being submitted as a full and complete response to the Office Action dated April 1,
2020 (USPTO Paper No. 20200327). In view of the above amendments and the following remarks,
the Examiner is respectfully requested to give due reconsideration to this application, to indicate

the allowability of the claims, and to pass this case to issue.

Status of the Claims

As outlined above, claims 1-20 stand for consideration in this application, wherein claims
1 and 11 are being amended to more particularly point out and distinctly claim the subject
invention. Any and all amendments to the specification and/or to the claims are fully supported
throughout the disclosure of the invention.  Applicant submits that no new matter is being

introduced into this application through the submission of this response.

Prior Art Rejections
The Examiner rejected claims 1, 6-11 and 16-20 under 35 U.S.C. §102(a) as being
anticipated by US Publication No. 2011/0318630 to Wakizaka ef al. Also, the Examiner rejected

claims 2-5 and 12-15 under 35 U.S.C. §102(a) as being anticipated by, or in the alternative, under
35 U.S.C. §103 as being unpatentable over Wakizaka ef al. Applicant has reviewed the above-
noted rejections and hereby respectfully traverses.

The present invention as recited in independent claim 1 is directed to a separator,
comprising a porous substrate; and a porous layer, wherein the porous layer is disposed on a
surface of the porous substrate and comprises inorganic particles and a binder; and the porous
substrate has an absolute plastic deformation rate in a first direction ranging from about 40% to

about 1800%, wherein the absolute plastic deformation rate is calculated according to an equation

(L2 —1.0)/L0O x 100%, where L0 refers to a length of the porous substrate before stretching and 1.2

refers to a length of the porous substrate after the porous substrate is stretched to breakage and

docked along the fracture caused by the breakage and flattened.

Further, the present invention as recited in independent claim 11 is directed to an
electrochemical device, comprising: a cathode; an anode; and a separator, comprising: a porous

substrate; and a porous layer, wherein the porous layer is disposed on a surface of the porous
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substrate and comprises inorganic particles and a binder; and the porous substrate has an absolute

plastic deformation rate in a first direction ranging from about 40% to about 1800%, wherein the

absolute plastic deformation rate is calculated according to an equation (L2 — LO)YLO x 100%,

where LO refers to a length of the porous substrate before stretching and L2 refers to a length of

the porous substrate after the porous substrate is stretched to breakage and docked along the

fracture caused by the breakage and flattened.

S
N

Stretch from an
initial length LO to
break, where the
length at break is
Length L1

Flatten and dock in
natural state, and
then determine L2

............................

FIG. 1

Figure 1 (reproduced hereinabove) shows the method for testing the plastic deformation

rate of a porous substrate. During for example a stretching test, a porous substrate according to

the claimed invention is subjected to both elastic deformation and plastic deformation, as described

below:

The elastic deformation is a temporary deformation that can be recovered after the force is
removed. For example, a typical object having the elastic deformation is rubber band. The
amount of elastic deformation = L1 — L2 where L1 is the maximum length reached by
stretching and L2 is the length of the porous substrate when stretched to breakage and then
docked along the fracture caused by the breakage and flattened.

The plastic deformation is a permanent deformation that does not bounce back. For
example, a typical object having the plastic deformation is plasticine. The amount of plastic

deformation = L2 — LO where LO is the length before stretching is recorded as LO.

The total amount of deformation = the amount of elastic deformation + the amount of
plastic deformation.

Accordingly, the absolute plastic deformation rate refers to the plastic deformation degree

when the porous substrate is stretched to fracture, namely, the ratio of the length that does not
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bounce back after stretching (i.e., the plastic deformation) to the initial length of the porous
substrate. It is evident that the absolute plastic deformation rate may be greater than 100%. In
summary, the absolute plastic deformation rate of the present invention as disclosed refers to
stretching performance.

In contrast, Wakizaka ef al. discloses the deformation rate of the separator formed by a
porous substrate and a porous film. Notably, the deformation rate disclosed in Wakizaka ez al. is
not aimed to the porous substrate itself. In addition, the deformation rate of the substrate cannot
be directly deduced from the deformation rate of the separator, because the presence of the porous
film may decrease the thermal shrinkage of the separator, thereby increasing the deformation rate
of the separator.

Furthermore, Applicant will contend that the “deformation rate” as defined in Wakizaka et
al. has no direct relation with the “absolute plastic deformation rate” as defined and applied with
respect to the claimed invention. Applicant will submit that the use of the term “deformation rate”
in the Office Action as a generic concept to either mean the same as or encompass the meaning of
“absolute plastic deformation rate” is erroneous. These two terms refer to different concepts and
thus cannot and should not be literally interpreted as the same. Rather, both deformation rate and
the absolute plastic deformation rate, as they are defined respectively, depend on different
applicable measurement conditions.

Specifically, as described in the method for measuring the deformation rate of the separator

in Wakizaka et al. (reproduced below), the separator was dried for 20 minutes under 90°C.
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Deformation Property of Separator

[0146] Slurry for porous film was coated on single layer
polypropylene made separator of 65 mm widthx500 mm
length=x25 pum thickness manufactured by drying method,
then dried for 20 minutes under 90° C. to obtain separator
with porous film. Presence of wrinkles on said separator with
porous film was visually observed. This observation was
made to ten test pieces, and when number of test piece
wherein wrinkles were observed was one or less, it was con-
sidered A, when two to four, B, and when five or more, C.
[0147] Further, length “a”(mm) of the dried separator with
porous film was measured, and deformation rate (=a/500x
100) % of said separator was obtained. When deformation
rate of separator was 98% or more, it was determined A, when
95% or more and less than 98%, B, when 90% or more and
less than 95%, C, and when less than 90%, D. When the
deformation rate of the separator is higher, deformation of the
separator is smaller, showing excellent smoothness of an
electrode.

In other words, the “deformation rate” as disclosed in Wakizaka e al. refers to the shrinkage
performance under thermal conditions which would not be greater than 100%.

Thus, the deformation rate disclosed in Wakizaka ef al. and the absolute plastic
deformation rate of the subject application are measured under different conditions and represent
different performances. The deformation rate disclosed in Wakizaka er al. would never be
equivalent to the absolute plastic deformation rate according to the present invention. As noted
above, they are different concepts.

Thus, given all the above, Applicant will submit that Wakizaka ef al. cannot and does not
disclose the absolute plastic deformation rate of the porous substrate as claimed. In particular,
Applicant will contend that Wakizaka e7 al. fails to disclose or suggest, among other features, “the

porous substrate has an absolute plastic deformation rate in a first direction ranging from about

40% to about 1800%”, as now recited in at least the independent claims 1 and 11. Even more,
Wakizaka ef al. fails to show or suggest to one of skill in the art how its teachings would even be
relevant to the present invention as claimed. Consequently, Wakizaka ef a/. cannot and does not
anticipate or render obvious each and every feature of the claimed invention as recited in at least
the independent claims 1 and 11. The present invention as claimed is distinguishable and thereby

allowable over Wakizaka ef al.

-10 -
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Dependent Claims

With respect to the dependent claims 2-10 and 12-20, it is well established that where an
independent claim is nonobvious under 35 U.S.C. §103, then any claim depending therefrom is
nonobvious. /nre Fine, 5 UP.S.Q.2d 1596, 1598 (Fed. Cir. 1988). Therefore, since independent
claims 1 and 11 are distinguishable and thereby allowable over Wakizaka et al., this same reference
cannot be cited for rendering obvious each and every element of the claimed invention as recited
in the dependent claims. Dependent claims 2-10 and 12-20 are equally distinguishable and thereby

allowable over Wakizaka ef al.

Conclusion

In view of all the above, Applicant respectfully submits that certain clear and distinct
differences as discussed exist between the present invention as now claimed and the prior art as a
whole. These differences are more than sufficient that the present invention as now claimed would
not have been anticipated nor rendered obvious given the prior art. Rather, the present invention

as a whole is distinguishable, and thereby allowable over the prior art.

-11 -
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Favorable reconsideration of this application as amended is respectfully solicited. Should

there be any outstanding issues requiring discussion that would further the prosecution and

allowance of the above-captioned application, the Examiner is invited to contact the Applicant's

undersigned representative at the address and phone number indicated below.

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

June 1, 2020

-12 -
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Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of Confirmation No. 7603
GUO et al. Art Unit1724
Application Number: 16/202,346 Examiner

Jane J. RHEE

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

N S ' ' ' ' e ' '

Attorney Docket No. LEEL-0089

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

Pursuant to 37 C.F.R. §§ 1.56 and 1.97, this Information Disclosure Statement is being submitted
in connection with the above-identified patent application. A listing of documents to be published on the
face of any patent granted from this application is submitted herewith on the accompanying Form PTO-
1449. Any other documents or information submitted for consideration by the Examiner are listed in this
paper. A copy of each non-US or foreign patent or non-patent publication or any portion thereof listed or
herein identified is submitted herewith.

CERTIFICATION

1. This Information Disclosure Statement is being submitted:

[ ] (a) Concurrently with the filing of the new U.S. application of the above-identified U.S.
patent application, whereby it is believed that no fee is due; OR

[ ] (b) Before three months from the filing date; or after three months of the filing date in the
above-identified U.S. patent application but before the mailing date of the first Office
Action on the merits of the above-identified application, whereby it is believed that no
fee is due; OR

[ ] (¢) After three months from the filing date of the above-identified U.S. patent application
and after the mailing date of the first Office Action on the merits of the above-identified

application, but prior to the issuance of any Final Action or Notice of Allowance sent in
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such application, whereby Applicant(s) hereby submit the requisite certification
hereinbelow, or authorization for the payment of the requisite fee is attached; OR

[X] (d) After the issuance of a Final Action or Notice of Allowance, but before the payment
of the Issue Fee, whereby Applicant(s) hereby submit the requisite certification

hereinbelow, and the attached authorization for the payment of the requisite fee.

2. In accordance with the requirements of 37 CF.R. §1.97, and Parts 1(c) or 1(d) above,

Applicant(s) hereby certify that:

[X] Each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this Information Disclosure
Statement; OR

[ ] No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to
the knowledge of the person signing the certification after making reasonable inquiry, no
item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement.

Please charge any additional fees or credit any overpayments in connection with the submission
of this Information Disclosure Statement to Deposit Account No 60-0155.
The Examiner is requested to acknowledge receipt and consideration of the information provided

in this paper in accordance with prescribed procedures.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC

1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

June 1, 2020
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rarext coorsario ey )

P20201878
INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)
Applicant’s or agent’s file reference FOR R see Form PCT/ISA/220
LV33201 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (Earliest)Priority date
PCT/CN2020/073585 (day/month/yvear) (day/month/year)
21 Jan. 2020 (21. 01. 2020) 31 Jul. 2019(31. 07. 2019)

Applicant
NINGDE AMPEREX TECHNOLOGY LIMITED

This international search report has been prepared by this International Searching Authority and is transmitted to
the applicant according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 5 sheets.
[0 1t is also accompanied by a copy of each prior art document cited in this report.
1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the intemational application in the language in which it was filed
(] a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))
b.[[] This international search report has been established taking into account the rectification of an
obvious mistake authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).
¢.[[] With regard to any nucleotide and /or amino acid séquence disclosed in the international
application, see Box No. L.

2. [ Certain claims were found unsearchable (see Box No. II)
3. [ Unity of invention is lacking (see Box No. IIT)

4. With regard to the title,
the text is approved as submitted by the applicant.
[[] the text has been established by this Authority to read as follows:

5. Withregard to the abstract,

[] the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box IV.
The applicant may, within one month from the date of mailing of this international search report, submit
comments to this Authority.
6. With regard to the drawings,

a. The figure of the drawings to be published with the abstract is Figure No.1

X as suggested by the applicant

L] as selected by this Authority, because the applicant failed to suggest a figure
[] as selected by this Authority, because this figure better characterizes the invention
O

b none of the figures is to be published with the abstract

Form PCT/ISA/210(first sheet) January 2015)
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International application No.

PCT/CN2020/073585
INTERNATIONAL SEARCH REPORT

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

A multilayer separator and a device using the same are disclosed. The multilayer
separator comprises at least one first porous substrate (1) and at least one second
porous substrate (2), wherein the peeling strength between the first porous substrate
(1) and the second porous substrate (2) is in a range of 2 N/m to 50 N/m, and the
first porous substrate (1) has an obturator temperature of lower than 135°C. The
multilayer separator can effectively guarantee the safety and electrochemical
performance of the electrochemical device.

Form PCT/ISA /210 (continuation of first sheet (2)) (January 2015)
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International application No.

PCT/CN2020/073585
INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

HOIM 2/16(2006.01)i; HOIM 2/14(2006.01)i; HOIM 10/0525(2010.01)1
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HOIM

Documentation searched other than minimum documentation to the extent that such documents are included in
the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search
terms used)

CNPAT, WPI, EPODOC, CNKI, IEEE: multilayer, laminate, separate, film, membrane,
peel, strength, force, SD, temperature, close, shutdown, obturator, air, gas,
permeate, thickness, broken, porous

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document, with indication, where appropriate, of the relevant Relevant to claim
* passages No.
PX CN 110429229A (NINGDE AMPEREX TECHNOLOGY 1-17
LIMITED) 08 Nov.2019(08.11.2019) claims 1-10
X CN 103531735A (FOSHAN JINHUI HI-TECH 1-17

OPTOELECTRONIC MATERIAL CO.,LTD.) 22
Jan.2014(22.01.2014) description, paragraphs [0002], [0009]-[0016],
[0051]-[0055], [0092]-[0096]

X US 2014349169A1 (TORAY BATTERY SEPARATOR FILM CO., | 1,3,6-9, 11,
LTD.) 27 Nov.2014(27.11.2014) description, paragraphs 14-17
[0024]-[0028]

A CN 102917876 A (MITSUBISHI PLASTICS, INC.) 06 1-17
Feb.2013(06.02.2013) the whole document

A US 2015183195A1 (SK INNOVATION CO., LTD.) 02 1-17

Jul.2015(02.07.2015) the whole document

[JFurther documents are listed in the continuation of Box C. X see patent family annex.

Form PCT/ISA /210 (2 sheet) (January 2015)

0218



International application No.

PCT/CN2020/073585
INTERNATIONAL SEARCH REPORT
* Special categories of cited documents: “T> later document published after the international
Iy : ﬁling date
d . . . .
w/?lich iso Icllgrtnent defining the general state of the art or priority date and not in conflict with the
application but

con§1dered 'to be of particular relevat.lce cited to understand the principle or theory
“E” earlier application or patent but published on underlying the

or after the invention
international filing date . .
r . 8 . “X” document of particular relevance; the claimed
L” document which may throw doubts on priority invention
claim(S)or . L cannot be considered novel or cannot be considered
which is cited to establish the publication date to involve
of another . ) an inventive step when the document is taken
citation or other special reason (as specified) alone
“0”  document referring to an oral disclosure, use, “Y” document of particular relevance; the claimed
exhibition or invention
other means cannot be considered to involve an inventive
“P” document published prior to the international step when the
filing date document is combined with one or more other
but later than the priority date claimed such
documents, such combination being obvious to
a person
skilled in the art

“ & “document member of the same patent family

Date of the actual completion of the international | Date of mailing of the international search report

search
25 Mar. 2020 (25. 03. 2020) 24 Apr. 2020(24. 04. 2020)

Name and mailing address of the ISA/CN
National Intellectual Property Administration, PRC Authorized officer
6, Xitucheng Rd., Jimen Bridge, Haidian District,
Beijing 100088, China

Facsimile No.(86-10)62019451

YANG, Jishuang

Telephone No.:  86-(10)-53961357

Form PCT/ISA /210 (3 sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/CN2020/073585

Patent Documents referred

Publication Date Patent Family Publication Date
in the Report
CN110429229A 08.11.2019 None
CN103531735A 22.01.2014 None
US2014349169A1 27.11.2014 JPW0O2013122010A1 11.05.2015
CN104106155A 15.10.2014
KR20140128933A 06.11.2014
WO02013122010A1 22.08.2013
JP2014003038A 09.01.2014
CN102917876A 06.02.2013 WO02012165580A1 06.12.2012
KR20130014052A 06.02.2013
US2014099530A1 10.04.2014
JPWO2012165580A1 23.02.2015
US2015183195A1 02.07.2015 CN104752662A 01.07.2015
JP2015128067A 09.07.2015
KR20150077308A 07.07.2015

Form PCT/ISA/210(patent family annex) (January 2015)

0220




Electronic Patent Application Fee Transmittal

Application Number:

16202346

Filing Date:

28-Nov-2018

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Filer: Juan Carlos A. Marquez/Lily Niu
Attorney Docket Number: LEEL-0089
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
.. . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

0221




Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240

0222




Electronic Acknowledgement Receipt

EFS ID: 39588831
Application Number: 16202346
International Application Number:
Confirmation Number: 7603
Title of Invention: SEPARATOR AND ELECTROCHEMICAL DEVICE
First Named Inventor/Applicant Name: Kebing GUO
Customer Number: 38327
Filer: Juan Carlos A. Marquez/Lily Niu
Filer Authorized By: Juan Carlos A. Marquez
Attorney Docket Number: LEEL-0089
Receipt Date: 01-JUN-2020
Filing Date: 28-NOV-2018
Time Stamp: 16:33:14
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $240
RAM confirmation Number E202061G34486283
Deposit Account
Authorized User

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

0223




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
162349
1 Transmittal Letter LEEL-89-IDS_transmittal_3.pdf no 1
e8793ach7e9ab9354784f22a337130cc5fch|
2adb
Warnings:
Information:
131809
5 Information Disclosure Statement (IDS) LEEL-89-IDS_statement_3.pdf o 2
Form (SB08)
12d1572f035a6e97957f80dc3ed1503b5ed
e5385
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
1035889
3 Information Disclosure Statement (IDS) LEEL-89-IDS_SB08_3.pdf no 5
Form (SB08)
22166f38b46932b16fac1b7c36d6436c34ed
b7ef
Warnings:
Information:
1048984
4 Foreign Reference LEEL-89-CN1447460A.pdf no 18
70fdbfbc2c8c01d060a7{7b3b018a0030763]
0910
Warnings:
Information:
72112
LEEL-89-
5 Foreign Reference CN1447460A_English_abstract. no 1
pdf 99700fa8asff4sf0cad0d285ab4asb2bedbs|
94f5
Warnings:
Information:
1230055
6 Foreign Reference LeEL-89-CN1764688A.pdf no 23
b4d3698d4e35dfaad776e4487e962f42d e
8c032
Warnings:

0224




Information:

73634
LEEL-89-
7 Foreign Reference CN1764688A_English_abstract. no 1
pdf dd96ab541951de807c7699e5F1 dd76ead7H]
6a287
Warnings:
Information:
887879
8 Foreign Reference LEEL-89-CN103531735A.pdf no 1
f4f9bd25a1c7ab92875c7e3b87e4dadf769¢]
7612
Warnings:
Information:
71031
LEEL-89-
9 Foreign Reference CN103531735A_English_abstra no 1
Ct.pdf 9998f54d5f394ae9449h7d79ab403ad%acdd
229bb
Warnings:
Information:
521567
10 Foreign Reference LEEL-89-CN103078075A.pdf no 8
12d5fbee78bc876d7d426b6e767699d34d
52e398
Warnings:
Information:
77288
LEEL-89-
11 Foreign Reference CN103078075A_English_abstra no 1
Ct.pdf eae0b4dbb7b9385032903670fceaSabl6b
61d96
Warnings:
Information:
1103203
12 Foreign Reference LEEL-89-EP0682376A1.pdf no 17
631216b7d330b738db3e87867fbee5ed08
85968e
Warnings:
Information:
3088763
LEEL-89-
i no 21
13 Foreign Reference WO02012124093X_image.pdf
63266720b12aa8f737adcef016186672a5d73
cae4d
Warnings:
Information:

0225




101378

LEEL-89-
14 Foreign Reference W02012124093X_English_abst no 1
ract_pdf dobcbch94387667a7e60707395277ebd 361]
7160
Warnings:
Information:
1288241
15 Foreign Reference LEEL-89-CN110429229A.pdf no 19
3f00a50c4e8672d69f0599bb9e2ch004c2d
e2eea
Warnings:
Information:
73272
LEEL-89-
16 Foreign Reference CN110429229A_English_abstra no 1
ct.pdf aa7h7654883b05cfe45ecST541cf6085b40d
3470
Warnings:
Information:
2096040
17 Foreign Reference LEEL-89-CN102917876A.pdf no 27
51a32b4dc7539f0cf52debb75f63c38954e0)]
822a
Warnings:
Information:
74730
LEEL-89-
18 Foreign Reference CN102917876A_English_abstra no 1
ct_pdf cd12a02a92e7d5131bbcbefasi84006ee6d
bdfb7
Warnings:
Information:
371617
Other Reference-Patent/App/Search LEEL-89-
19 . ) . . no 8
documents Chinese_first_office_action.pdf|
2ac2c0a04478a5f1b230a81494d6d3c1fb6 1)
cd83
Warnings:
Information:
168725
LEEL-89-
20 Other Reference-Patent/App/Search PCT_international_search_repo no 5
documents
rt_pdf a1ee596770ddc5242c45a677d35a66953c|
e452b
Warnings:
Information:

0226




30584

21 Fee Worksheet (SB06) fee-info.pdf no 2

4fae7b3adB89996b38968d77ad 2aad04b421)
ase31

Warnings:

Information:

Total Files Size (in bytes): 13709150

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re U.S. Patent Application of

GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

Attorney Docket No. LEEL-0089

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

Sir:

N e e ' ' ' ' '

Confirmation No. 7603

Art Unitl1724

Examiner
Jane J. RHEE

The below-identified communications are submitted in the above-captioned application or

proceeding:

(x) Information Disclosure Statement
with Form SB08 and reference(s)

(x) Payment of $240.00 via EFS payment procedure

(X)  The Commissioner is hereby authorized to charge payment of any fees associated with this
communication, including fees under 37 C.F.R. § 1.16 and 1.17 or credit any overpayment to

Deposit Account Number 60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

June 1, 2020

0228



Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

LEEL-0089 16/202,346 November 28, 2018

Kebing GUO SEPARATOR AND ELECTROCHEMICAL DEVICE

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application {e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or {ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(1) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

/juan.

Date

carlos.a.marquez/ June 1, 2020

Name

(Print/Typed)

Practitioner
Registration No.

Juan Carlos A. Marquez 34072

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

ITJ * Total of 1 forms are submitted.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

EFS ID: 39593275
Application Number: 16202346
International Application Number:
Confirmation Number: 7603

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Customer Number:

38327

Filer:

Juan Carlos A. Marquez

Filer Authorized By:

Attorney Docket Number: LEEL-0089
Receipt Date: 01-JUN-2020
Filing Date: 28-NOV-2018
Time Stamp: 23:35:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
203511
1 After Final Consideration Program LEEL-89_ AFCP_Request.pdf o 2
Request
bdf2a1174951ff11771a9deaat4424eddeef]|
23de
Warnings:
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Information:

Total Files Size (in bytes): 203511

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/202,346 11/28/2018 Kebing GUO LEEL-0089 7603
38327 7590 06/08/2020 | EXAMINER
Juan Carlos A. Marquez
Marquez Intellectual Property Law Office PLLC RHEE, JANE J
1629 K Street, NW
Suite 300 | ART UNIT | PAPER NUMBER
Washington, DC 20006 1724
| NOTIFICATION DATE | DELIVERY MODE
06/08/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

USPTO@dockettrak.com
Iniu@marqueziplaw.com
mail@marqueziplaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Advisory Action 16/202,346 GUOetal.
Before the Filing of an Appeal Brief |Examiner Art Unit AlA (FITF) Status
JANE J RHEE 1724 Yes

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

THE REPLY FILED 01 June 2020 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1.0 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) The period for reply expires 3 months from the mailing date of the final rejection.

b) (J The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of
the prior Advisory Action or SIXMONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or {c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX {c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (¢) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [[] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).
AMENDMENTS
3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);
c) d They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) d They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. Applicants reply has overcome the following rejection(s):
6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable
claim(s).
7. ] For purposes of appeal, the proposed amendment(s):(a)[:]will not be entered, or (b)[:]will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE
8.[JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. (J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/QOTHER

12. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. Note the attached Information Disciosure Staternents). (PTO/SB/08) Paper No(s). 6/1/20
14. J other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected:1-20.
Claim(s) withdrawn from consideration:

/JANE J RHEE/
Primary Examiner, Art Unit 1724

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20200603a
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Continuation Sheet (PTOL-303) Application No. 16/202,346

Continuation of 3. NOTE: The proposed amendment in claim 1 raises new issue that would require further
consideration. Due to the proposed amendment not being entered, applicant's argument are not
commensurate in scope with the current claims
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

06/01/2020

16/202,346 - GAU: 1724

PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16202346
Filing Date P018-11-28
First Named Inventor |Kebing GUO

Art Unit 1724
Examiner Name Jane J. RHEE
Aftorney Docket Number LEEL-0089

U.S.PATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind

Code Issue Date

Name of Patentee or Applicant
of cited Document

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

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0140349169 A1l P014-11-27 Mizuno et al.
2 0150183195 A1l P015-07-02 Ueon et al.

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 1447460 CN A 2003-10-08 SKAID, Inc. English abstract hd
2 [1764688 CN A 2006-04-26 Asahi Chemical Corp. English abstract @

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEFP WHERE LINED THROUGH. /J.J.R/



Receipt date: 06/01/2020 16/202,346 ~ GaU: 1724
Application Number 16202346
Filing Date 2018-11-28
INFORMATION DISCLOSURE First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT [ — p—
( Not for submission under 37 CFR 1.99)
Examiner Name Jane J. RHEE
Aftorney Docket Number LEEL-0089
Foshian Jinhui Hi-Tech
3 03531735 CN A 2014-01-22 Dptoelectronic Materual | English abstract E|
Co.
Shenzhen Zhongxing
4 jo3078075 CN A 2013-05-01 |gnnovation Material English abstract X
Technology
5 682376 FP A1 1995-11-15 LJbe Industries, Lid. X
6 |p012124003 o X 20140717 Lgi’;:: Jidosha Kabushikil - e abstract 2
7 k10420220 CN A |2019-1108 |[Ningde Amperex English abstract 2
Technology Limited
8 02917876 CN A 2013-02-06 |Mitsubishi Plastics, Inc. | English abstract X
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 Chinese First Office Action mailed March 13, 2020 in Chinese counterpart application 201910699671 4, 8 pages in
Chinese
2 PCT International Search Report mailed April 24, 2020 in PCT counterpart application PCT/CN2020/073585, S5 pages | X
If you wish to add additional non-patent literature document citation information please click the Add button| Add

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCBRY WHERE LINKED THROUGH. /J.J.R/



Receipt date: 06/01/2020

STATEMENT

INFORMATION DISCLOSURE

( Not for submission under 37 CFR 1.99)

16/202,346 —- GaU: 1724
Application Number 16202346
Filing Date 2018-11-28
First Named Inventor | Kebing GUO
BY APPLICANT - 724
Examiner Name Jane J. RHEE
Aftorney Docket Number LEEL-0089

EXAMINER SIGNATURE

Examiner Signature

/JANE J RHEE/

Date Considered 08/03/2020

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 06/01/2020 16/202,346 ~ GpU: 1724
Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Kebing GUO
Art Unit 1724

Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /juan_carlos_a.marquez/ Date (YYYY-MM-DD) 2020-06-01
Name/Print Juan Carlos A. Marquez Registration Number 34072

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Receipt date: 06/01/2020 16/202,346 - GAU: 1724

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

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

EFS Web 2.1.17
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DO NOT ENTER: /J.J.R/

06/03/2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

In re U.S. Patent Application of ) Confirmation No. 7603
)
Kebing GUO et al. )
) Art Unit: 1724
Application Number: 16/202,346 )
)
Filed: November 28, 2018 ) Examiner:
) Jane J. Rhee
)
)
)

Attorney Docket No. LEEL-0089

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

Alexandria, VA 22313-1450

RESPONSE AND AMENDMENT UNDER 37 C.F.R. §1.116

Sir:
This is in response to the Final Office Action mailed on April 1, 2020, the period of
response to which is set to expire on July 1, 2020. This response is being timely filed on June 1,

2020. Please amend and reconsider the above-referenced application as follows:
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Application # | 16/202,346
REQUEST FOR Confirmation # | 7603
© u © First Inventor | Kebing GUO
(RCE) Transmittal Art Unit | 1724
Examiner | Jane J. Rhee
Mail Stop RCE Docket # | LEEL-0089

This is a Request for Continued Examination under 37 CFR § 1.114 of the above-noted application.
RCE practice does not apply to any utility application filed prior to June 8, 1995, or to any design application.
Prosecution must be closed.

Submission required Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed
with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise
under 37 CFR § 1.114 (with a separate request for non-entry).

X Previously submitted. /f a final Office action is outstanding, any amendments filed after the final Office action
may be considered by the PTO as a submission even if the box for the following line is not checked.
X Consider the amendments and arguments in the Response previously filed on June 1, 2020 .
[] other:

[J Enclosed
[J Amendment/Response to Office Action [ Information Disclosure Citation
[ Affidavit(s)/Declaration [ Petition for three-month extension

Miscellaneous |

| Applicant(s) hereby request and petition that the time for taking action in this case be extended pursuant to 37
C.F.R. § 1.136(a) for three (3) months.

[J other:
FEES | Calculated below (after reduction for an amendment if noted above).
NOW | Basic/Previous Number | Present Extra Rate $
[J TotAL CLaims 20 20 0 x $100 =
[C] INDEPENDENT CLAIMS 2 2 0 X $460 =
Xl RCE fee required under 37 CFR 1.17(e) $1,300 = 1,300
TOTAL OF ABOVE CALCULATIONS = 1,300
[] Reduction by % for small entity status of applicant
SUBTOTAL = 1,300
[ Extension of time fee for three (3) months =
[ other fee for =
TOTAL OF ALL FEES = 1,300

Xl Payment of $1,300.00 is made via EFS System.

X The Director is authorized to charge any fee, additional fee or extension fee due in connection
herewith to Deposit Account No. 60-0155.
(1) if no payment or an insufficient payment is enclosed and a fee is due in connection herewith; or
(2) if no petition for extension of time is enclosed but an EOT is required - and in this event, applicant
hereby petitions under 37 CFR 1.136(a) for an extension of time of as many months as are
required to render this submission timely.

Date: June 30, 2020 /juan.carlos.a.marquez/
Name: Juan Carlos A. Marquez.

MARQUEZ IP LAW OFFICE, PLLC Attorney of Record

1629 K Street, NW, Suite 300 Registration No.. 34,072

Washington, DC 20006
Phone: (202) 792-7303
Fax: (202) 754-9829

Customer No. 38327
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Electronic Patent Application Fee Transmittal

Application Number:

16202346

Filing Date:

28-Nov-2018

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Filer: Juan Carlos A. Marquez
Attorney Docket Number: LEEL-0089
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
c . . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1300 1300
Total in USD ($) 1300
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Electronic Acknowledgement Receipt

EFS ID: 39878546

Application Number: 16202346

International Application Number:

Confirmation Number: 7603
Title of Invention: SEPARATOR AND ELECTROCHEMICAL DEVICE
First Named Inventor/Applicant Name: Kebing GUO
Customer Number: 38327
Filer: Juan Carlos A. Marquez

Filer Authorized By:

Attorney Docket Number: LEEL-0089
Receipt Date: 30-JUN-2020
Filing Date: 28-NOV-2018
Time Stamp: 19:20:54
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type EFT

Payment was successfully received in RAM $1300

RAM confirmation Number E20206TJ21407374

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
198953
1 Request for Continued Examination LEEL-89_RCE_claim_calculation no 1
(RCE) _OA_0401 2020pdf 16092df4f1d40a935af3ae53e73dc19f6326
7b72
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
30371
2 Fee Worksheet (SB06) fee-info.pdf no 2
7b0397a925a82802de1a0f9ee87246a3a3e
0c030
Warnings:
Information:
Total Files Size (in bytes): 229324

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/202,346 11/28/2018 Kebing GUO LEEL-0089 7603
38327 7590 07/20/2020 | EXAMINER
Juan Carlos A. Marquez
Marquez Intellectual Property Law Office PLLC RHEE, JANE J
1629 K Street, NW
Suite 300 | ART UNIT | PAPER NUMBER
Washington, DC 20006 1724
| NOTIFICATION DATE | DELIVERY MODE
07/20/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

USPTO@dockettrak.com
Iniu@marqueziplaw.com
mail@marqueziplaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/202,346 GUO etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
JANE J RHEE 1724 Yes

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

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

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

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

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

Status
1) Responsive to communication(s) filed on 6/30/20.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

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

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

Disposition of Claims*
5) Claim(s) 1-10 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-10 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)[10 The specification is objected to by the Examiner.
11)[0J The drawing(s) fledon _____is/are: a)(] accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some** ¢)d None of the:
1.[J Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

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

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

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date I—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200715
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Application/Control Number: 16/202,346 Page 2
Art Unit: 1724

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.
Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 6/30/20
has been entered.

Rejections Withdrawn
1. The 35 U.S.C. 102(a) rejection of claims 1,6-11,16-20 anticipated by Wakizaka et
al. has been withdrawn due to applicant’s amendment filed on 6/30/20.
2. The 35 U.S.C. 102/103(a) rejection of claims 2-5,12-15 anticipated by Wakizaka
eta I. has been withdrawn due to applicant's amendment filed on 6/30/20.
New Rejections
Claim Rejections - 35 USC § 102/103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention maynotbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth insection 102, if the differences between the
claimed invention and the prior artare such thatthe claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerinwhich the invention was made.
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Application/Control Number: 16/202,346 Page 3
Art Unit: 1724

1. Claim(s) 1-10 is/are rejected under 35 U.S.C. 102 (a) as anticipated by or, in the
alternative, under 35 U.S.C. 103 as obvious over (Kamo et al. US5746916).

As to claim 1, Kamo et al. discloses a separator, comprising; a porous substrate;
and a porous layer, wherein the porous layer is disposed on a surface of the porous
substrate and comprises inorganic particles and a binder (col. 8 lines 34-67, col. 11
lines 27-35). As to the porous substrate has an absolute plastic deformation rate in a
first direction ranging from about 40% to about 1800%, and wherein the absolute plastic
deformation rate is calculated according to an equation (L2 - LO)/LO x 100%, where LO
refers to a length of the porous substrate before stretching and L2 refers to a length of
the porous substrate after the porous substrate is stretched to breakage and docked
along the fracture caused by the breakage and flattened, Kamo that the stretching
length is 2 to 10 times the length before stretching which is 100 to 900%, therefore if L2
is 2 times bigger than LO than (L2 - LO)/LO x 100% would be 100% (col. 11 lines 27-35).

As to claims 2-5, wherein the porous substrate has an absolute plastic
deformation rate in a second direction ranging from about 60% to about 1800%, an
absolute plastic deformation rate in the first direction ranging from about 40% to about
1600%; and an absolute plastic deformation rate in the second direction ranging from
about 70% to about 1600%, a relative plastic deformation rate in the first direction
ranging from about 50% to about 100%; and a relative plastic deformation rate in the
second direction ranging from about 60% to about 100%, a relative plastic deformation
rate in the first direction ranging from about 65% to about 90%; and a relative plastic
deformation rate in the second direction ranging from about 75% to about 90%, Kamo

that the stretching length is 2 to 10 times the length before stretching which is 100 to

0250



Application/Control Number: 16/202,346 Page 4
Art Unit: 1724

900%, therefore if L2 is 2 times bigger than LO than (L2 - LO)/LO x 100% would be 100%
(col. 11 lines 27-35).

As to claim 6, Kamo et al. discloses wherein the binder comprises at least
one selected from the group consisting of a vinylidene fluoride-
hexafluoropropylene copolymer, a vinylidene fluoride-trichloroethylene copolymer,
polymethyl methacrylate, polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl
pyrrolidone, polyvinyl acetate, an ethylene-vinyl acetate copolymer, polyimide,
polyethylene oxide, cellulose acetate, cellulose acetate butyrate, cellulose acetate
propionate, cyanoethyl amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose,
cyanoethyl sucrose, amylopectin, sodium carboxymethyl cellulose, lithium
carboxymethyl cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol,
polyvinyl ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-butadiene
copolymer, and polyvinylidene fluoride (col. 8 lines 48-50).

As to claim 7, Kamo et al. discloses wherein the inorganic particles comprise
at least one selected from the group consisting of alumina, silica, magnesia, titanium
oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc oxide, calcium
oxide, zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide, magnesium
hydroxide, calcium hydroxide and barium sulfate (col. 8 lines 41-48).

As to claim 8, Kamo et al. discloses wherein the porous substrate comprises
a polymer film, a multilayer polymer film or a nonwoven fabric, wherein the polymer
film, the multilayer polymer film or the nonwoven fabric is formed by any one or more of
the following polymers: polyethylene, polypropylene, polyethylene

terephthalate, polybutylene terephthalate, polyphenylene terephthamide, polyester,
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Application/Control Number: 16/202,346 Page 5
Art Unit: 1724

polyacetal, polyamide, polycarbonate, polyimide, polyetheretherketone,
polyaryletherketone, polyetherimide, polyamideimide, polybenzimidazole,
polyethersulfone, polyphenylene ether, a cyclic olefin copolymer, polyphenylene sulfide
or polyethylene naphthalene (col. 3 lines 35-45).

As to claim 9, Kamo et al. discloses wherein the porous substrate has a
thickness ranging from about 1 to about 40 pm (col. 12 line 34).

As to claim 10, Kamo et al. discloses wherein the porous substrate has a
porosity ranging from about 10% to about 70% (col. 8 lines 55-57).

Allowable Subject Matter

Claims 11-20 are allowed.

The following is an examiner’'s statement of reasons for allowance: The prior art
fail to disclose or suggest an electrochemical device, comprising: a cathode; an anode;
and a separator, comprising: a porous substrate; and a porous layer, wherein the
porous layer is disposed on a surface of the porous substrate and comprises inorganic
particles and a binder; and the porous substrate has an absolute plastic deformation
rate in a first direction ranging from about 40% to about 1800%. And wherein the
absolute plastic deformation rate is calculated according to an equation (L2 - LOYLO x
100%, where LO refers to a length of the porous substrate before stretching and L2
refers to a length of the porous substrate after the porous substrate is stretched to
breakage and docked along the fracture caused by the breakage and flattened.
Applicant teaches that the separator has the characteristics of high plastic deformation
rate, such that when pierced by a hard object such as a steel nail, the separator around

the steel nail will extend together with the steel nail, and eventually create a wrapping
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effect around the steel nalil, thereby reducing the probability of an internal short circuit
and effectively preventing fire caused by large-area short circuit inside an
electrochemical device (for example, a lithium ion battery).

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

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JANE J RHEE whose telephone number is (571)272-
1499. The examiner can normally be reached on Monday-Friday (10-6:30).

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Miriam Stagg can be reached on 571-270-5256. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
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For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access

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

/JANE J RHEE/
Primary Examiner, Art Unit 1724
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EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query DBs ~ Default Plurals  Time
CO# - Operator . Stamp

:S1 2,645 :separator and plastic near - US-PGPUB; :OR ON :2019/11/04 :
? : deformation - USPAT; USOCR; :18:17 ?
- FPRS; EPO; JPO; ?

. DERWENT;
IBM_TDB

'S2 3 - separator and plastic near - US-PGPUB; :OR ON :2019/11/04 -
: ? - deformation near rate : USPAT; USOCR; 118:17 ?
. FPRS; EPO; JPO; %

. DERWENT;
- IBM_TDB

:S3 402 - plastic near deformation near : US-PGPUB; ‘OR "ON :2019/11/04
: rate : USPAT; USOCR; §18:19 5
‘FPRS; EPO; JPO;

. DERWENT;
:IBM_TDB

5S4 2 - S3 and inorganic near particles : US-PGPUB; ‘OR 'ON :2019/11/04
: : same binder same porous  USPAT; USOCR; :18:19 f
- FPRS; EPO; JPO; 5
: DERWENT;

:IBM_TDB

S5 2 - S3 and inorganic near particles : US-PGPUB; ‘OR . ON :2019/11/04
5 - and binder and porous  USPAT; USOCR; :18:19 f
- FPRS; EPO; JPO;

. DERWENT;
- IBM_TDB

:S6 567, 989 guo same kebing.in. or guo - US-PGPUB; :OR 'ON :2019/11/04 :
: % : same dongyang.in. or kong : USPAT; USOCR; :18:23 ?
‘ same gengjin.in. or tao - FPRS; EPO; JPO; %
- xinghua.in. : DERWENT;
f IBM_TDB

:S7 567, 988 S3 and guo same kebing.in. or : US-PGPUB; :OR ON :2019/11/04 -
: - guo same dongyang.in. or kong : USPAT; USOCR; 118:23
- same gengjin.in. or tao . FPRS; EPO; JPO; ?

- xinghua.in. - DERWENT;
: . IBM_TDB

:S8 4 ‘S3andS7 US-PGPUB; ‘OR ON :2019/11/04 :
5 5 : USPAT; USOCR; %18:24
‘FPRS; EPO; JPO;
. DERWENT;
:IBM_TDB

S9 4  S3andS6 US-PGPUB; OR ON  2019/11/04 .
T ; - USPAT; USOCR; 18:24
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- FPRS; EPO; JPO;
. DERWENT;
. IBM_TDB

§SlO 113, 420 H01M2/1686 cpc. or
% - HO1M2/166.cpc. or
HO1M10/0525.¢cpc.

- US-PGPUB;

: USPAT; USOCR;
: FPRS; EPO; JPO;
: DERWENT;

- IBM_TDB

32019/11/04
118:26

- US-PGPUB;

. USPAT; USOCR;
:FPRS; EPO; JPO;
- DERWENT;

iIBM _TDB

12019/11/04
118:26 %

'S12 1,464  S10and inorganic near particles:
? -same binder same porous

US-PGPUB;

: USPAT; USOCR;
- FPRS; EPO; JPO;
: DERWENT;

- IBM_TDB

12019/11/04
118:26 :

: US-PGPUB;
“USPAT; USOCR;
- FPRS; EPO; JPO;
. DERWENT;
IBM_TDB

12019/11/04
18:27 %

- US-PGPUB;

: USPAT; USOCR;
: FPRS; EPO; JPO;
: DERWENT;
‘IBM_TDB

12019/11/04
119:00 ?

§515 136, 754 H01M2/1686.cpc. or
: , “HO1M2/166.cpc. or
HO1M10/0525.¢cpc.

- US-PGPUB;

: USPAT; USOCR;
: FPRS; EPO; JPO;
: DERWENT;
iIBM TDB

12020/03/21
116:42 ?

'S16 1,785  S15and inorganic near particles
: : same binder same porous

US-PGPUB;

. USPAT; USOCR;
:FPRS; EPO; JPO;
- DERWENT;
:IBM_TDB

12020/03/21
16:42 :

'S170 | $16 and absolute near
- deformation near rate

- US-PGPUB;

{ USPAT; USOCR;
- FPRS; EPO; JPO;
: DERWENT;
IBM_TDB

12020/03/21
16:42 f

518 0 - S15and absolute near
: : - deformation near rate

: US-PGPUB;
“USPAT; USOCR;
- FPRS; EPO; JPO;
. DERWENT;
IBM_TDB

12020/03/21
16:43 :
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: near rate

- porous near (layer or substrate) : US-PGPUB;

- and absolute near deformation : USPAT; USOCR;
‘FPRS; EPO; JPO;
. DERWENT;
:IBM_TDB

12020/03/21
116:43 %

- porous near (layer or substrate)
: same absolute near5
- deformation near rate

US-PGPUB;

-USPAT; USOCR;
- FPRS; EPO; JPO;
: DERWENT;
:IBM_TDB

12020/03/21
16:43 :

- separator same absolute near5
- deformation near rate

: US-PGPUB;
USPAT; USOCR;
: FPRS; EPO; JPO;
: DERWENT;
:IBM_TDB

12020/03/21
16:44 %

- porous near (layer or substrate)
- same length same stretching
: same breaking near point

US-PGPUB;

: USPAT; USOCR;
: FPRS; EPO; JPO;
: DERWENT;
‘IBM_TDB

:2020/03/21
116:49 ?

porous near (layer or substrate) :
: same deformation nearrate and

 length same stretching same
- breaking near point

US-PGPUB;
USPAT; USOCR;

: FPRS; EPO; JPO;
- DERWENT;
:IBM_TDB

12020/03/21
116:49 :

- porous near (layer or substrate)
: same deformation near rate

US-PGPUB;

: USPAT; USOCR;
‘FPRS; EPO; JPO;
. DERWENT;
:IBM_TDB

12020/03/21
116:50 :

S24 and length same (break$4)
. same stretch$4 :

US-PGPUB;

- USPAT; USOCR;
- FPRS; EPO; JPO;
. DERWENT;
:IBM_TDB

12020/03/21
116:50 f

- absolute near plastic near
- deformation

- US-PGPUB;

| USPAT; USOCR;
FPRS; EPO; JPO;
. DERWENT;
IBM_TDB

:2020/03/21
§16:52 :

separator same absolute near5
- deformation near rate

: porous near substrate same
- absolute near5 deformation
: near rate

USPAT; USOCR;
: FPRS; EPO; JPO;

- US-PGPUB;
: USPAT; USOCR;
: FPRS; EPO; JPO;
* DERWENT;

(4

:2020/03/27
117:13 '

12020/03/27 -
117:13 %
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- DERWENT;
. IBM_TDB

:S29 2 - porous near substrate same  : US-PGPUB; ‘OR ON  :2020/03/27 -
- deformation near rate - USPAT; USOCR; '17:14 f
_FPRS; EPO; JPO; |
. DERWENT;

-IBM_TDB

:S30:3 - separator and absolute near  : US-PGPUB; ‘OR - ON :2020/07/12
% % - plastic near deformation near : USPAT; USOCR, 117:52 f
rate - FPRS; EPO; JPO; ?

: : DERWENT;
‘IBM_TDB

1531 359 separator and deformation near : US-PGPUB; ' OR ON  2020/07/12
: ? rate - USPAT; USOCR; 118:06 :
_FPRS; EPQ; JPO;

: DERWENT;
- IBM_TDB

:S32 16 : S31 and stretch$4 same - US-PGPUB; :OR ON :2020/07/12 :
? ? - breakage - USPAT; USOCR; 118:06 :
‘FPRS; EPO; JPO;

. DERWENT;
IBM_TDB

:S33 4 : S31 and stretch$4 same - US-PGPUB; ‘OR ON :2020/07/12 :
: ? - breakage same porous  USPAT; USOCR; :18:07 :
? - FPRS; EPO; JPO; 5
. DERWENT;

. IBM_TDB

:S34 .4 - porous near (membrane or : US-PGPUB; ‘OR 'ON :2020/07/12
:  substrate) and deformation near: USPAT; USOCR; :18:24 ?
‘ rate and stretch$4 same - FPRS; EPO; JPO; %

- breakage same porous : DERWENT;
: :IBM_TDB

:S35:5 - porous near (membrane or - US-PGPUB; :OR ON :2020/07/12 :
: % - substrate) and deformation near: USPAT; USOCR; :18:24 :
 rate and stretch$4 same - FPRS; EPO; JPO; %

: breakage : DERWENT;
f IBM_TDB

S36 5 - $35and length - US-PGPUB; OR ON  2020/07/12 -
 USPAT; USOCR; 118:34
‘FPRS; EPO; JPO;
- DERWENT;
:IBM_TDB

1537 .2 - $36 and binder - US-PGPUB; OR ON  :2020/07/12 :
- USPAT; USOCR; 118:49 :
. FPRS; EPO; JPO;
. DERWENT;
- IBM_TDB
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1538 .5 - $35and (resin or binder or : US-PGPUB; ‘OR . ON :2020/07/12 -
- adhesive) - USPAT; USOCR; 118:49
‘FPRS; EPO; JPO;

- DERWENT;

IBM_TDB

539 - S35 and thickness - US-PGPUB; ‘OR 'ON :2020/07/12
USPAT; USOCR; 119:03
- FPRS; EPO; JPO;

: DERWENT;

. IBM_TDB
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of ) Confirmation No. 7603
)
Kebing GUO et al. )
) Art Unit: 1724
Application Number: 16/202,346 )
)
Filed: November 28, 2018 ) Examiner:
) Jane J. Rhee
For: SEPARATOR AND ELECTROCHEMICAL DEVICE )
)
Attorney Docket No. LEEL-0089 )
Mail Stop Amendment
Commissioner of Patents
P.O. Box 1450
Alexandria, VA 22313-1450
COVER LETTER
Sir:
[x] The fee for submission of claims is calculated as shown below:
For TOTAL WITH TOTAL CLAIMS RATE CALCULATION
NEW CLAIMS CURRENTLY ON ALREADY
ADDED FILE PAID
Total Claims 10 20 x $100 $100
(Over 20)
Independent 1 2 x $460 0
Claims (Over 3)
MULTIPLE + 820 0
DEPENDENT
CLAIM(S)
REDUCTION FOR FILING BY SMALL ENTITY (note 37 C.FR. §§ 1.9, 1.27, 1.28). X Y
TOTAL $100

In addition, the below-identified communications are submitted in the above-captioned application
or proceeding:

[ x ] Response to Office Action [ ] Information Disclosure Statement
(with claim amendments and arguments) [ 1 __ sheet of replacement drawings
[ ] Substitute Abstract [ ]
[ 1]

CE
[ ] Terminal Disclaimer Other:
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[ 1 Applicant(s) hereby request and petition that the time for taking action in this case be extended
pursuant to 37 C.F R. § 1.136(a) for:
[ ]one (1) month [ ]two (2) months [ ]three (3) months
The fee setin 37 C.F.R. § 1.17 for the extension of time is $ .00 for a large/small entity.

[ 1] Paymentof$ .00 is made via the EFS payment system.

[x] The Commissioner is hereby authorized to charge any additional fees associated with this
communication, including fees under 37 CFR. § 1.16 and 1.17, or credit any overpayment to Deposit
Account Number 60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

September 28, 2020
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of

Kebing GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE
Attorney Docket No. LEEL-0089

Mail Stop Amendment

Commissioner of Patents

P.O. Box 1450
Alexandria, VA 22313-1450

N e et et et ettt st ' ' '

Confirmation No. 7603

Art Unit: 1724

Examiner:
Jane J. Rhee

RESPONSE AND AMENDMENT UNDER 37 C.F.R. § 1.111

Sir:

This is in response to the Non-Final Office Action mailed on July 20, 2020, the period of

response to which is set to expire on October 20, 2020. This response is being timely filed on or

before October 20, 2020. Please amend and reconsider the above-referenced application as

follows:
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IN THE CLAIMS:

Claims 11-20 stand for consideration in this application, wherein claims 1-10 are being

canceled without prejudice or disclaimer, all as follows:

1-10. (Canceled).

11.

12.

13.

(Currently Amended) An electrochemical device, comprising:
a cathode;
an anode; and

a separator;-comprsHe:

wherein, the separator comprises a porous substrate[[;]] and

a porous layer([[,]].

wherein the porous layer is disposed on a surface of the porous substrate and
comprises inorganic particles and a binder; and the porous substrate has an absolute plastic
deformation rate in a first direction ranging from about 40% to about 1800%, and

wherein the absolute plastic deformation rate is calculated according to an equation
(L2 —=LO)YLO x 100%, where LO refers to a length of the porous substrate before stretching
and L2 refers to a length of the porous substrate after the porous substrate is stretched to

breakage and docked along the fracture caused by the breakage and flattened.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
has an absolute plastic deformation rate in a second direction ranging from about 60% to

about 1800%.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
has at least one of the following properties:

an absolute plastic deformation rate in the first direction ranging from about 40%
to about 1600%; and

an absolute plastic deformation rate in the second direction ranging from about 70%

to about 1600%.
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14.

15.

16.

17.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
has at least one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 50% to
about 100%; and

a relative plastic deformation rate in the second direction ranging from about 60%

to about 100%.

(Original) The electrochemical device according to Claim 14, wherein the porous
substrate has at least one of the following properties:

a relative plastic deformation rate in the first direction ranging from about 65% to
about 90%; and

a relative plastic deformation rate in the second direction ranging from about 75%

to about 90%.

(Original) The electrochemical device according to Claim 11, wherein the binder
comprises at least one selected from the group consisting of a vinylidene fluoride-
hexafluoropropylene copolymer, a vinylidene fluoride-trichloroethylene copolymer,
polymethyl methacrylate, polyacrylic acid, polyacrylate, polyacrylonitrile, polyvinyl
pyrrolidone, polyvinyl acetate, an ethylene-vinyl acetate copolymer, polyimide,
polyethylene oxide, cellulose acetate, cellulose acetate butyrate, cellulose acetate
propionate, cyanoethyl amylopectin, cyanoethyl polyvinyl alcohol, cyanoethyl cellulose,
cyanoethyl sucrose, amylopectin, sodium carboxymethyl cellulose, lithium carboxymethyl
cellulose, an acrylonitrile-styrene-butadiene copolymer, polyvinyl alcohol, polyvinyl
ether, polytetrafluoroethylene, polyhexafluoropropylene, a styrene-butadiene copolymer,

and polyvinylidene fluoride.

(Original) The electrochemical device according to Claim 11, wherein the inorganic
particles comprise at least one selected from the group consisting of alumina, silica,
magnesia, titanium oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, zinc
oxide, calcium oxide, zirconia, yttria, silicon carbide, eboehmite, aluminum hydroxide,

magnesium hydroxide, calcium hydroxide and barium sulfate.
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18.

19.

20.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate
comprises a polymer film, a multilayer polymer film or a nonwoven fabric, wherein the
polymer film, the multilayer polymer film or the nonwoven fabric is formed by any one or
more of the following polymers: polyethylene, polypropylene, polyethylene terephthalate,
polybutylene terephthalate, polyphenylene terephthamide, polyester, polyacetal,
polyamide, polycarbonate, polyimide, polyetheretherketone, polyaryletherketone,
polyetherimide, polyamideimide, polybenzimidazole, polyethersulfone, polyphenylene

ether, a cyclic olefin copolymer, polyphenylene sulfide or polyethylene naphthalene.

(Original) The electrochemical device according to Claim 11, wherein the porous substrate

has a thickness ranging from about 1 to about 40 pum.

(Original) The electrochemical device according to Claim 11, wherein the electrochemical

device comprises lithium ion batteries.
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REMARKS

The above amendments to the above-captioned application along with the following
remarks are being submitted as a full and complete response to the Office Action dated July 20,
2020 (USPTO Paper No. 20200716). In view of the above amendments and the following remarks,
the Examiner is respectfully requested to give due reconsideration to this application, to indicate

the allowability of the claims, and to pass this case to issue.

Status of the Claims

As outlined above, claims 11-20 stand for consideration in this application, wherein claims
1-10 are being canceled without prejudice or disclaimer. Any and all amendments to the
specification and/or to the claims are fully supported throughout the disclosure of the invention.
Applicant submits that no new matter is being introduced into this application through the

submission of this response.

Prior Art Rejections

The Examiner rejected claims 1-10 under 35 U.S.C. §102(a) as being anticipated by US
Patent No. 5,746,916 to Kamo ef al. Applicant has cancelled claims 1-10 without prejudice or

disclaimer. The Examiner’s prior art rejection has hereby been obviated and/or rendered moot.

Allowable Subject Matter

In the Office Action, the Examiner noted that claims 11-20 are allowed over the prior art
of record. Applicant respectfully thanks the Examiner for his consideration in this matter. Again,
as outlined above, the claims are being amended to more particularly point out and distinctly claim
the subject invention, wherein claims 11-20 stand for consideration in this application, while
claims 1-10 are being canceled without prejudice or disclaimer. In view of the above amendments,
Applicant will submit that the remaining claims 11-20 of record are now in condition for

allowance.
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Conclusion

In view of all the above, Applicant respectfully submits that certain clear and distinct
differences as discussed exist between the present invention as now claimed and the prior art as a
whole. These differences are more than sufficient that the present invention as now claimed would
not have been anticipated nor rendered obvious given the prior art. Rather, the present invention
as a whole is distinguishable, and thereby allowable over the prior art.

Favorable reconsideration of this application as amended is respectfully solicited. Should
there be any outstanding issues requiring discussion that would further the prosecution and
allowance of the above-captioned application, the Examiner is invited to contact the Applicant's

undersigned representative at the address and phone number indicated below.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

September 28, 2020
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent Application of Confirmation No. 7603
GUO et al. Art Unit1724
Application Number: 16/202,346 Examiner

Jane J. RHEE

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

N S ' ' ' ' e ' '

Attorney Docket No. LEEL-0089

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

Pursuant to 37 C.F.R. §§ 1.56 and 1.97, this Information Disclosure Statement is being submitted
in connection with the above-identified patent application. A listing of documents to be published on the
face of any patent granted from this application is submitted herewith on the accompanying Form PTO-
1449. Any other documents or information submitted for consideration by the Examiner are listed in this
paper. A copy of each non-US or foreign patent or non-patent publication or any portion thereof listed or
herein identified is submitted herewith.

CERTIFICATION

1. This Information Disclosure Statement is being submitted:

[ ] (a) Concurrently with the filing of the new U.S. application of the above-identified U.S.
patent application, whereby it is believed that no fee is due; OR

[X] (b) Before three months from the filing date; or after three months of the filing date in the
above-identified U.S. patent application and after the mailing date of the first Office
Action on the merits of the above-identified application, whereby it is believed that no
fee is due; OR

[ ] (¢) After three months from the filing date of the above-identified U.S. patent application
and after the mailing date of the first Office Action on the merits of the above-identified

application, but prior to the issuance of any Final Action or Notice of Allowance sent in
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such application, whereby Applicant(s) hereby submit the requisite certification
hereinbelow, or authorization for the payment of the requisite fee is attached; OR

[ ] (d) After the issuance of a Final Action or Notice of Allowance, but before the payment
of the Issue Fee, whereby Applicant(s) hereby submit the requisite certification

hereinbelow, and the attached authorization for the payment of the requisite fee.

2. In accordance with the requirements of 37 CF.R. §1.97, and Parts 1(c) or 1(d) above,

Applicant(s) hereby certify that:

[X] Each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this Information Disclosure
Statement; OR

[ ] No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to
the knowledge of the person signing the certification after making reasonable inquiry, no
item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement.

Please charge any additional fees or credit any overpayments in connection with the submission
of this Information Disclosure Statement to Deposit Account No 60-0155.
The Examiner is requested to acknowledge receipt and consideration of the information provided

in this paper in accordance with prescribed procedures.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC

1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

October 19, 2020
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Application Number 16202346

Filing Date 2018-11-28

INFORMATION DISCLOSURE

First Named Inventor | Kebing GUO
STATEMENT BY APPLICANT

.. Art Unit 1724
( Not for submission under 37 CFR 1.9%)

Examiner Name Jane J. RHEE

Aftorney Docket Number LEEL-0089

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /juan_carlos_a.marquez/ Date (YYYY-MM-DD) 2020-10-19
Name/Print Juan Carlos A. Marquez Registration Number 34072

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 40879594
Application Number: 16202346
International Application Number:
Confirmation Number: 7603

Title of Invention:

SEPARATOR AND ELECTROCHEMICAL DEVICE

First Named Inventor/Applicant Name:

Kebing GUO

Customer Number:

38327

Filer:

Juan Carlos A. Marquez/Lily Niu

Filer Authorized By:

Juan Carlos A. Marquez

Attorney Docket Number: LEEL-0089
Receipt Date: 19-0CT-2020
Filing Date: 28-NOV-2018
Time Stamp: 14:42:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
146828
1 Transmittal Letter LEEL-89-IDS_transmittal_4.pdf no 1
caa9587f029f45fb9fcaaf3c574e5b247fbab
17
Warnings:
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Information:

131814
5 Information Disclosure Statement (IDS) LEEL-89-IDS_statement_4.pdf o 2
Form (SB08)
bc35ad834fdb98ed62bfad 576a24df8al4ad|
4302
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
1035536
3 Information Disclosure Statement (IDS) LEEL-89-IDS_SBO8_4.pdf o 4
Form (SB08)
9e69e32ed0374dbd9e9dd59f5e9a6a96bb
Obb9ce
Warnings:
Information:
2776120
4 Foreign Reference LEEL-89-CN101088185A.pdf no 47
7c6853489d0a9a29239420564a32f9095ad
adeed
Warnings:
Information:
116416
LEEL-89-
5 Foreign Reference CN101088185A_English_abstra no 1
act_pdf 6557964db7e8c252cad40ac6d8dd54ef2d6|
TeecO
Warnings:
Information:
1358860
6 Foreign Reference LEEL-89-CN101568575A.pdf no 28
7c¢58%b1e111e03ae299dcf7518381864 be|
Warnings:
Information:
71351
LEEL-89-
7 Foreign Reference CN101568575A_English_abstra no 1
ct.pdf 9fcfeac2608075 1c846C5fad665932a78518|
85¢c
Warnings:
Information:
2007019
8 Foreign Reference LEEL-89-CN101616968A.pdf no 39
f9de766cb0e39394a39b1a43403754453d§]
d7df4
Warnings:
Information:
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177289

LEEL-89-
9 Foreign Reference CN101616968A_English_abstra no 1
ct_pdf 3861030bd406439ddcec38240fcSef5b269
8797f
Warnings:
Information:
1734390
10 Foreign Reference LEEL-89-CN102334215A.pdf no 21
af3fa6f6bf2fdac7efeecd128f9acd492732eel
8
Warnings:
Information:
88535
LEEL-89-
11 Foreign Reference CN102334215A_English_abstra no 1
ct.pdf 230e0€9525776800d2d774230869a6cf478
b58c8
Warnings:
Information:
8578007
12 Foreign Reference LEEL-89-KR101535198B1.pdf no 15
273df477a61701dada7b3c87033d89b1883)]
3789d
Warnings:
Information:
93605
LEEL-89-
13 Foreign Reference KR101535198B1_English_abstr no 1
act.pdf €195b965d1da19181b16dfd5bb016bd0as,
did127
Warnings:
Information:
426547
LEEL-89-
14 Other Reference-Patent/App/Search Chinese_office_action_and._se o 3
documents
arch_report_pdf 64917f70b0d9e7e622739cgf99bf4d683c3365c
Warnings:
Information:
Total Files Size (in bytes): 18742317

0282




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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re U.S. Patent Application of

GUO et al.

Application Number: 16/202,346

Filed: November 28, 2018

For: SEPARATOR AND ELECTROCHEMICAL DEVICE

Attorney Docket No. LEEL-0089

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

N e e ' ' ' ' '

Confirmation No. 7603

Art Unitl1724

Examiner
Jane J. RHEE

LETTER
Sir:
The below-identified communications are submitted in the above-captioned application or
proceeding:
(x) Information Disclosure Statement
with Form SB08 and reference(s)
() Payment of $ via EFS payment procedure
The Commissioner is hereby authorized to charge payment of any fees associated with this

communication, including fees under 37 CFR. § 1.16 and 1.17 or credit any overpayment to

Deposit Account Number 60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez
Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW

Suite 300

Washington, DC 20006

Voice: (202) 792-7303

Fax: (202) 754-9829

Customer No. 38327

October 19, 2020
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

38327 7590 11/23/2020 | EXAMINER |
Juan Carlos A. Marquez RHEE, JANE J
Marquez Intellectual Property Law Office PLLC
1629 K Street. NW | ART UNIT PAPER NUMBER |
Suite 300 1724

Washington, DC 20006 DATE MAILED: 11/23/2020

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/202,346 11/28/2018 Kebing GUO LEEL-0089 7603

TITLE OF INVENTION: SEPARATOR AND ELECTROCHEMICAL DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/23/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

38327 7590 11/23/2020 Certificate of Mailing or Transmission

Juan Carlos A Marquez I hereby certify that this Fee(s) Transmittal is being deposited with the United
) . States Postal Service with sufficient postage for first class mail in an envelope
Marquez Intellectual Property Law Office PLLC addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
1629 K Street, NW the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 300 (Typed or printed name)
Washington, DC 20006 (Signawre)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/202,346 11/28/2018 Kebing GUO LEEL-0089 7603

TITLE OF INVENTION: SEPARATOR AND ELECTROCHEMICAL DEVICE

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/23/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
RHEE, JANE J 1724 429-144000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/202,346 11/28/2018 Kebing GUO LEEL-0089 7603
| EXAMINER |
38327 7590 11/23/2020
Juan Carlos A. Marquez RHEE, JANE J
Marquez Intellectual Property Law Office PLLC
1629 K Street, NW | ART UNIT PAPER NUMBER |
Suite 300 1724

Washington, DC 20006 DATE MAILED: 11/23/2020

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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



Application No. Applicant(s)
) o 16/202,346 GUO etal,
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
JANE J RHEE 1724 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
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for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)

0311



	38327_16202346_11-28-2018_Placeholder sheet indicating presence of supplemental content in Supplemental Complex Repository for Examiners(SCORE)
	38327_16202346_11-28-2018_Transmittal of New Application
	38327_16202346_11-28-2018_Application Data Sheet
	38327_16202346_11-28-2018_Specification
	38327_16202346_11-28-2018_Claims
	38327_16202346_11-28-2018_Abstract
	38327_16202346_11-28-2018_Drawings-other than black and white line drawings
	38327_16202346_11-28-2018_Oath or Declaration filed
	38327_16202346_11-28-2018_Fee Worksheet (SB06)
	38327_16202346_11-28-2018_Electronic Filing System Acknowledgment Receipt
	38327_16202346_11-28-2018_Power of Attorney
	38327_16202346_11-28-2018_Electronic Filing System Acknowledgment Receipt
	38327_16202346_11-28-2018_Power of Attorney
	38327_16202346_11-28-2018_Assignee showing of ownership per 37 CFR 3.73
	38327_16202346_11-28-2018_Information Disclosure Statement (IDS) Form (SB08)
	38327_16202346_11-28-2018_Information Disclosure Statement (IDS) Form (SB08)
	38327_16202346_11-28-2018_Electronic Filing System Acknowledgment Receipt
	38327_16202346_11-28-2018_Miscellaneous Incoming Letter
	38327_16202346_12-19-2018_Fee Worksheet (SB06)
	38327_16202346_12-19-2018_Filing Receipt
	38327_16202346_01-24-2019_Priority Documents electronically retrieved by USPTO from a participating IP Office
	38327_16202346_11-08-2019_Non-Final Rejection
	38327_16202346_11-08-2019_List of references cited by examiner
	38327_16202346_11-08-2019_Index of Claims
	38327_16202346_11-08-2019_Search information including classification, databases and other search related notes
	38327_16202346_11-08-2019_Examiner's search strategy and results
	38327_16202346_11-08-2019_List of References cited by applicant and considered by examiner
	38327_16202346_12-26-2019_Notice of Publication
	38327_16202346_01-08-2020_Transmittal Letter
	38327_16202346_01-08-2020_Information Disclosure Statement (IDS) Form (SB08)
	38327_16202346_01-08-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_01-08-2020_Transmittal Letter
	38327_16202346_02-04-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_02-04-2020_Transmittal Letter
	38327_16202346_02-04-2020_Amendment/Request for Reconsideration-After Non-Final Rejection
	38327_16202346_02-04-2020_Claims
	38327_16202346_02-04-2020_Applicant Arguments/Remarks Made in an Amendment
	38327_16202346_02-04-2020_Fee Worksheet (SB06)
	38327_16202346_04-01-2020_Final Rejection
	38327_16202346_04-01-2020_Search information including classification, databases and other search related notes
	38327_16202346_04-01-2020_Index of Claims
	38327_16202346_04-01-2020_List of References cited by applicant and considered by examiner
	38327_16202346_04-01-2020_Examiner's search strategy and results
	38327_16202346_06-01-2020_Amendment Submitted/Entered with Filing of Continued Prosecution Application (CPA)/Request for Continued Examination(RCE)
	38327_16202346_06-01-2020_Fee Worksheet (SB06)
	38327_16202346_06-01-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_06-01-2020_Transmittal Letter
	38327_16202346_06-01-2020_Response After Final Action
	38327_16202346_06-01-2020_Claims
	38327_16202346_06-01-2020_Applicant Arguments/Remarks Made in an Amendment
	38327_16202346_06-01-2020_Transmittal Letter
	38327_16202346_06-01-2020_Information Disclosure Statement (IDS) Form (SB08)
	38327_16202346_06-01-2020_Other reference-Patent/Application/Search Documents
	38327_16202346_06-01-2020_Fee Worksheet (SB06)
	38327_16202346_06-01-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_06-01-2020_Transmittal Letter
	38327_16202346_06-01-2020_After Final Consideration Program Request
	38327_16202346_06-01-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_06-08-2020_Advisory Action (PTOL-303)
	38327_16202346_06-08-2020_List of References cited by applicant and considered by examiner
	38327_16202346_06-08-2020_Amendment After Final or under 37CFR 1.312, initialed by the examiner.
	38327_16202346_06-30-2020_Request for Continued Examination (RCE)
	38327_16202346_06-30-2020_Fee Worksheet (SB06)
	38327_16202346_06-30-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_07-20-2020_Non-Final Rejection
	38327_16202346_07-20-2020_List of references cited by examiner
	38327_16202346_07-20-2020_Index of Claims
	38327_16202346_07-20-2020_Search information including classification, databases and other search related notes
	38327_16202346_07-20-2020_Examiner's search strategy and results
	38327_16202346_09-28-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_09-28-2020_Transmittal Letter
	38327_16202346_09-28-2020_Amendment/Request for Reconsideration-After Non-Final Rejection
	38327_16202346_09-28-2020_Claims
	38327_16202346_09-28-2020_Applicant Arguments/Remarks Made in an Amendment
	38327_16202346_09-28-2020_Fee Worksheet (SB06)
	38327_16202346_10-19-2020_Transmittal Letter
	38327_16202346_10-19-2020_Information Disclosure Statement (IDS) Form (SB08)
	38327_16202346_10-19-2020_Electronic Filing System Acknowledgment Receipt
	38327_16202346_10-19-2020_Transmittal Letter
	38327_16202346_11-23-2020_Notice of Allowance and Fees Due (PTOL-85)
	38327_16202346_11-23-2020_Search information including classification, databases and other search related notes
	38327_16202346_11-23-2020_Index of Claims
	38327_16202346_11-23-2020_Issue Information including classification, examiner, name, claim, renumbering, etc.
	38327_16202346_11-23-2020_Examiner's search strategy and results
	38327_16202346_11-23-2020_List of References cited by applicant and considered by examiner
	38327_16202346_11-23-2020_Bibliographic Data Sheet
	38327_16202346_02-22-2021_Issue Fee Payment (PTO-85B)
	38327_16202346_02-22-2021_Fee Worksheet (SB06)
	38327_16202346_02-22-2021_Electronic Filing System Acknowledgment Receipt
	38327_16202346_03-10-2021_Issue Notification



