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[ Abstract]

A positive electrode active material for lithium batteries, a method of
manufacturing the positive electrode active material, and a positive electrode
including the positive electrode active material, wherein the positive electrode active
material includes secondary particles having primary particles and an amorphous

material.

[Representative Drawing]

FIG. 1
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[ Specification]

[Title of Invention]

Positive electrode active material for lithium batteries, method of manufacturing

positive electrode active material, and lithium battery including the same

[ Detailed Description]

[Technical Field]

One or more embodiments of the present invention relate to a positive electrode
active material for lithium batteries, method of manufacturing the positive electrode

active material, and a lithium battery including the positive electrode active material.

[Background]

Lithium secondary batteries are recently used as a power source for portable
compact electronic devices. Lithium secondary batteries have high energy density
because they use an organic electrolyte and thus a discharge voltage thereof is twice
greater than that of batteries using a conventional alkali aqueous solution.

In lithium secondary batteries, a material capable of absorbing and desorbing
lithium ions is used in a negative electrode and a positive electrode, and an organic
electrolytic solution or a polymer electrolytic solution fills a space between the positive
electrode and negative electrode. When lithium ions are absorbed or desorbed, an
oxidation reaction and a reduction reaction occur, respectively, and due to the oxidation
reaction and the reduction reaction, electric energy is generated.

Meanwhile, LiCoO; is widely used as a positive electrode active material for
lithium secondary batteries.

However, LiCoO; is expensive and its supply is unstable. Thus, alternatives
such as a composite including nickel or manganese, are being developed as a positive
electrode active material.

However, residual capacity, recovery capacity, and thermal stability of

conventional positive electrode active materials are unsatisfactory.

[ Disclosure of the Invention]

[ Technical Goals of the Invention] POSCO Future M v. TIAX LLC
POSCO Future M EX1025
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One or more embodiments of the present invention include a positive electrode
active material for lithium batteries, capable of improving capacity and thermal stability,
and a method of manufacturing the same.

One or more embodiments of the present invention include a lithium battery

including the positive electrode active material.

[Means for Achieving Technical Goals]

According to one or more embodiments of the present invention, a positive
electrode active material for lithium batteries includes secondary particles including
primary particles and an amorphous material, wherein the primary particles are a lithium
composite oxide.

According to one or more embodiments of the present invention, a method of
manufacturing a positive electrode active material for lithium batteries includes: mixing

and stirring a lithium composite oxide and a lithium salt; and heat treating the resultant

at a temperature of about 700 to about 950°C, wherein the positive electrode active

material includes a secondary particle including primary particles and an amorphous
material, wherein the primary particles are a lithium composite oxide.

According to one or more embodiments of the present invention, a lithium
battery includes a positive electrode, a negative electrode, and a separator interposed
between the positive electrode and the negative electrode, wherein the positive

electrode includes the positive electrode active material.

[ Effect of the Invention]

A positive electrode active material for lithium batteries according to an
embodiment of the present invention includes primary particles having an average
diameter that is controlled in such a way that a specific surface between the positive
electrode active material and an electrolyte is reduced. Thus, the positive electrode
active material obtains high thermal stability, high residual capacity at a high

temperature, and a preservation capacity at a high temperature.

[ Description of Embodiment]

POSCO Future Mv. TIAX LLC
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A positive electrode active material for lithium batteries includes secondary
particles including primary particles and an amorphous material, wherein the primary
particles are a lithium composite oxide.

The amorphous material may exist along a grain boundary of adjacent primary
particles and in the form of an amorphous material layer. The grain boundary of
adjacent primary particles may exist inside the secondary particles.

The term “primary particles” refer to particles that agglomerate and form a
secondary particle, and have various shapes such as a rod shape or a square.

\The term “secondary particles” refer to particles that do not agglomerate and are
spherical.

The amorphous material may be a lithium salt, but is not limited thereto.

The lithium salt may be lithium sulfate, lithium nitrate, or lithium hydroxide.

The amount of the amorphous material may be in the range of about 0.01 to
about 10 parts by weight, for example, about 0.1 to about 2 parts by weight, based on
100 parts by weight of the lithium composite oxide. If the amount of the amorphous
material is in the range of about 0.01 to about 10 parts by weight, the positive electrode
active material has a high capacity.

The average diameter of the primary particles may be in the range of about 1 to

about 3 pm, and the average diameter of the secondary particles may be in the range of

about 10 to about 15 pm. In this regard, the average diameters are measured using a

laser diffraction-type particle distribution evaluator.

If the average diameter of the primary particles is within the range described
above, a specific surface between the positive electrode active material and an
electrolyte is reduced and thus the positive electrode active material has a high thermal
stability and a high capacity. |

If the average diameter of the secondary particles is within the range described
above, the positive electrode active material has a high thermal stability and a high
capacity.

The lithium composite oxide may be, for example, a compound represented by
Formula 1:

Formula 1 POSCO Future M v. TIAX LLC
POSCO Future M EX1025
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LixNis.x.yCoyMe, O,
where 0.85=<x<1.25, 0<y=<0.5, 0<z<0.5, and O<y+z<1, and Me is selected from the group
consisting of aluminum(Al), manganese(Mn), titanium (Ti), and calcium (Ca).

For example, 0.9sxs1.1, 0.1=sy=<0.5, 0.1=z<0.5, and 0.2<y+z<0.75. However,
values of x, y, z, and y+z are not limited thereto.

The lithium composite oxide may be LipsC002Mnp 202, LiNigsCog2Mng30,, or
LiNig 6COp.2Mng 203.

FIG. 1 is a schematic fine structure of a secondary particle 12 included in a
positive electrode active material for lithium batteries, according to an embodiment of
the present invention.

Referring to FIG. 1, primary particles 11 agglomerate and form the secondary
particle 12, and an amorphous material 13 (for example, lithium sulfate) is present along
a grain boundary of the primary particles 11 at the surface of the secondary particle 12.

Hereinafter, a method of manufacturing the positive electrode active material,
according to an embodiment of the present invention will be described in detail.

First, a lithium composite oxide and a lithium salt are mixed and then heat
treated.

The heat treatment may be performed under an air atmosphere or an oxygen
atmosphere.

The lithium composite oxide may be the compound represented by Formula 1.
If an amount of nickel (1-x-y) in Formula 1 is equal to or greater than 0.7 and equal to or
less than 1.25, the heat treatment is performed under an oxygen atmosphere. |If the
heat treatment is performed under an oxygen atmosphere, the positive electrode active
material obtains a high capacity.

The lithium salt may be a lithium carbonate (Li,COs3), a lithium sulfate (Li,SO4), a
lithium nitrate (LINOs3), or a lithium hydroxide (LiOH).

The amount of the lithium salt may be controlled such that the amount of the
lithium salt in the positive electrode active material is in the range of about 0.01 to about
10 parts by weight based on 100 parts by weight of the lithium composite oxide. For
example, the amount of the lithium salt may be in the range of about 1 to about 1.1 mole,
for example, about 1 to about 1.05 mole, based on 1 mole of the lithium composite

oxide 1 mole. POSCO Future M v. TIAX LLC
POSCO Future M EX1025
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If the amount of the lithium salt is in the range of about 0.01 to about 10 parts by
weight based on 100 parts by weight of the lithium composite oxide, the positive
electrode active material has a high thermal stability and a high capacity.

The heat treatment temperature may be in the range of about 700 to about
95007, for example, about 850 to about 9000, If the heat treatment temperature is in
the range of about 700 to about 95001, a positive electrode active material including the
amorphous material may be obtained.

The amorphous material included in the positive electrode active material

prepared as described above is identified by using a transmission electron microscope
TEM).

(The inventors are preparing analysis data with which presence of the
amorphous material can be directly and/or indirectly identified)

In the positive electrode active material, the amorphous material increases
diameters of primary particles by acting as a flux while maintaining capacity
characteristics of the lithium composite oxide that is a primary particle during a heat
treatment. When the diameters of primary particles are increased, a specific surface
between the positive electrode active material and an electrolyte is reduced. Thus, the
positive electrode active material has high thermal stability, a high residual capacity at a
high temperature, and a high recovery capacity at a high temperature.

The capacity of the positive electrode active material may be 180 mAh/g or more.

The positive electrode oxide may further include a lithium transition metal oxide
which is generally used in lithium batteries.

The lithium transition metal active material may include at least one material

selected from the group consisting of LiCoO,, LiNiO,, LIMnO;, LiMn2Oy,
Li(NizCop,Mn.)O, where 0 <a<1, 0<b<1, 0<c<1, and a+b+c=1, LiNi;.yCoyO,, LiCo;.

yMnyO», LiNinnyOg where 05Y <1, Lian_zNizO4, LiMn,.,Co0,04 where 0<Z <2,

LiCoPOQy4, and LiFePOs..

According to an embodiment of the present invention, the lithium transition metal
active material may be, for example, LiCoOs..

The amount of the lithium transition metal oxide may be in the range of about

0.1 to about 90 parts by weight based on 100 parts by weight of Hbscpesitiae eteotrode
6 POSCO Future M EX1025
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active material including the secondary particles including the primary particles and the
amorphous material.

If the amount of the lithium transition metal oxide is within the range described
above, the positive electrode active material has a high capacity.

Hereinafter, a method of manufacturing a lithium battery including the positive
electrode active material will be described, in particular, a lithium secondary battery
including a positive electrode according to an embodiment of the present invention, a
negative electrode, a lithium salt-containing non-aqueous electrolyte, and a separator
will be described in detail.

The positive electrode is manufactured by coating and drying a composition for
forming a positive electrode active material layer on a collector, and the negative
electrode is manufactured by coating and drying a composition for forming a negative
electrode active material layer on a collector.

The composition for forming a positive electrode active material layer may be
prepared by mixing the positive electrode active material described above, a conducting
agent, a binder, and a solvent.

The positive electrode active material may be used together with lithium transition
metal oxides which are generally used as a positive electrode active material for lithium
batteries as described above.

The binder is a component that enhances binding of the positive electrode active
material to the conducting agent or to the collector. The amount of the binder may be
in the range of about 1 to about 50 parts by weight based on 100 parts by weight of the
total weight of the positive electrode active material. Examples of the binder include
polyvinylidenefluoride, polyvinylalcohole, carboxymethylcellulose(CMC), starch,
hydroxypropylcellulose, regenerated cellulose, polyvinylpyrrolidone, tetrafluoroethylene,
polyethylene, polypropylene, ethylene-propylene-diene ter polymer(EPDM), sulfonated
EPDM, styrene butylene rubber, fluoro rubber, and various copolymers. The amount
of the binder may be in the range of about 2 to about 5 parts by weight based on 100
parts by weight of the positive electrode active material. If the amount of the binder is
within the range described above, the positive active material layer is more strongly
attached to the collector.

POSCO Future Mv. TIAX LLC
POSCO Future M EX1025
7 Page 9



The conducting agent may be any conducting material that does not cause
chemical changes in batteries. Examples of the conducting agent include graphite
such as natural graphite or artificial graphite; a carbonaceous material such as carbon
black, acetylene black, ketchen black, channel black, furnace black, lamp black, or
summer black; a conducting fiber such as carbonaceous fiber or metal fiber; metal
powder such as carbon fluoride powder, aluminum powder, or nickel powder;
conducting whiskey such as zinc oxide or potassium titanate; and a conducting metal
oxide such as a titanium oxide; and a conducting material such as a polyphenylene
derivative.

The amount of the conducting agent may be in the range of about 2 to about 5
parts by weight based on 100 parts by weight of the total weight of the positive
electrode active material. If the amount of the conducting agent is inside the range
described above, the resultant electrode has high conductivity.

The solvent may be N-methylpyrrolidone.

The amount of the solvent may be in the range of about 1 to about 10 parts by
weight based on 100 parts by weight of the total weight of the positive electrode active
material. If the amount of the solvent is within the range described above, the positive
active material layer may be easily formed.

The collector that is used to form the positive electrode may have a thickness of

about 3 to about 500 um, and may be formed using any material that does not cause

chemical changes in batteries and has high conductivity. The collector may be formed
using stainless steel, aluminum, nickel, titanium, heat treated carbon, or aluminum, or
may be a stainless steel support that is surface-treated with carbon, nickel, titanium, or
silver. The collector may have a corrugated surface and thus the positive electrode
active material is more strongly attached thereto. The collector may have various
forms, such as a film, a sheet, a foil, a net, a porous product, a foam, or a nonwoven
fabric.

Separately, the composition for forming a negative electrode active material layer
is prepared by mixing a negative electrode active material, a binder, a conducting agent,
and a solvent.

POSCO Future M v. TIAX LLC
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The negative electrode active material may be a material capable of absorbing
or desorbing lithium ions. Examples of the negative electrode active material include
carbonaceous material such as graphite or carbon, lithium metal, alloys, and silicon
oxides. According to an embodiment of the present invention, the negative electrode
active material may be silicon oxide.

The amount of the binder may be in the range of about 1 to about 50 parts by
weight based on 100 parts by weight of the total weight of the negative electrodex active
material. Examples of the binder may be the same as the examples described with the
positive electrode.

The amount of the conducting agent may be in the range of about 1 to about 5
parts by weight based on 100 parts by weight of the total weight of the negative
electrode active material. If the amount of the conducting agent is inside the range
described above, the resultant electrode has high conductivity.

The amount of the solvent may be in the range of about 1 to about 10 parts by
weight based on 100 parts by weight of the total weight of the negative electrode active
material. If the amount of the solvent is within the range described above, the negative
active material layer may be easily formed.

Examples of the conducting agent and the solvent may be the same as the
examples described with the positive electrode.

The collector that is used to form the negative electrode may have a thickness of

about 3 to about 500 ym. The negative electrode may be formed using any material

that does not cause chemical changes in batteries and has high conductivity. The
collector may be formed using copper, stainless steel, aluminum, nickel, titanium, heat
treated carbon, or aluminum, or may be a stainless steel support that is surface-treated
with carbon, nickel, titanium, or silver. The collector may have a corrugated surface
and thus the negative electrode active material is more strongly attached thereto. The
collector may have various forms, such as a film, a sheet, a foil, a net, a porous product,
a foam, or a nonwoven fabric.

The separator is interposed between the positive electrode and the negative
electrode.

POSCO Future M v. TIAX LLC
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The separator may have a porous diameter of about 0.01 to about 10 pm, and a

thickness of about 5 to about 300 um. The separator may be a sheet or a nonwoven

fabric formed of an olefin-based polymer such as polypropylene or polyethylene, or
glass fiber. If an electrolyte used is a solid electrolyte such as a polymer, the solid
electrolyte may also act as the separator.

The lithium salt-containing non-aqueous electrolyte may include a non-aqueous
electrolyte and lithium. The non-aqueous electrolyte may be a non-aqueous
electrolytic solution, an organic solid electrolyte, or an inorganic solid electrolyte.

The non-aqueous electrolytic solution may be an aprotic organic solvent such as
N-methyl-2-pyrrolidinone, propylene carbonate, ethylene carbonate, butylene carbonate,
dimethyl carbonate, diethyl carbonate, gamma-butyrolactone, 1,2-dimethoxy ethane, 2-
methyl tetrahydrofurane, dimethylsulfoxide, 1,3-dioxolane, formamide, dimethyl
formamide, dioxolane, acetonitrile, nitromethane, methyl formate, methyl acetate,
trimester phosphate, trimethoxy methane, dioxolane derivatives, sulfolane, methyl
sulfolane, 1,3-dimethyl-2-imidazolidinone, propylene carbonate derivatives,
tetrahydrofurane derivatives, ether, methyl propionate, or ethyl propionate.

Examples of the organic solid electrolyte include polyethylene derivatives,
polyethylene oxide derivatives, polypropylene oxide derivatives, a phosphate ester
polymer, polyester sulfide, polyvinyl alcohol, and polyvinylidene fluoride.

The inorganic solid electrolyte may be a nitrate, halide, or sulfate of lithium, such
as LisN, Lil, LisNI2, LisN-Lil-LIOH, LiSiOy4, LiSiO4-Lil-LiOH, Li,SiS3, LisSiO4, LisSiO4-Lil-
LiOH, or LisPO4-Li;S-SiS,.

The lithium salt is a material that is easily dissolved in the non-aqueous
electrolyte, and may be, for example, LiCl, LiBr, Lil, LiClIOy, LiBF4, LiB1oClyq, LiPFg,
LiCF3S03, LICF3CO0,, LiAsFs, LiSbFg, LIAICI, CH3SOsLi, CF3SOsLi, (CF3SO3) oNLi,
lithiumchloroborate, lower aliphatic carbonic acid lithium, phenyl lithium tetraborate, or
imide.

FIG. 2 is a schematic view of a lithium battery 30 according to an embodiment of
the present invention.

Referring to FIG. 2, the lithium battery 30 includes a positive electrode 23, a

negative electrode 22, a separator 24 interposed between the posithas@lectrddeT23 land
POSCO Future M EX1025
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the negative electrode 22, a battery container 25, and an encapsulating member 26 for
sealing the battery container 25, wherein the positive electrode 23, the negative
electrode 22, and the separator 24 are impregnated with an electrolyte (not shown).
The lithium battery 30 is formed by sequentially stacking the positive electrode 23, the
separator 24, and the negative electrode 22 and then the stack structure is wound and

placed in the battery container 25.

Hereinafter, one or more embodiments of the present invention will be
described in detail with reference to the following examples. However, these examples
are not intended to limit the purpose and scope of the one or more embodiments of the

present invention.

Preparation Example 1: Preparation of positive electrode active material
() g of lithium sulfate Li,SOswas added to () g of LipsC0g2Mng 20, that is a

lithium composite oxide and the mixture was stirred.

The resultant was heat treated at a temperature of 8000 under an oxygen
atmosphere, thereby forming a positive electrode active material including a secondary
particle that includes a Li;SO4 non-aqueous layer formed along a grain boundary of

adjacent primary particles.

Preparation Example 2; Preparation of positive electrode active material

A positive electrode active material was prepared in the same manner as in
Preparation Example 1, except that the heat treatment temperature was 90001 instead
of 80071.

Preparation Example 3: Preparation of positive electrode active material

A positive electrode active material was prepared in the same manner as in
Preparation Example 1, except that the heat treatment temperature was 70071 instead
of 80071

Preparation Example 4: Preparation of positive electrode active material

A positive electrode active material was prepared in the same manner as in

Preparation Example 1, except that the heat treatment temperature was 9500 instead
POSCO Future M v. TIAX LLC
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of 8000.

Preparation Example 5: Preparation of positive electrode active material

A positive electrode active material was prepared in the same manner as in
Preparation Example 1, except that ( ) g of Li,SO4 was used.

(The inventors are preparing data for Preparation Examples and Examples in
which the amount of lithium sulfide is different from that in Preparation Example 1)

Comparative Preparation Example 1: Preparation of positive electrode active

material

A positive electrode active material was prepared in the same manner as in
Preparation Example 1, except that the heat treatment temperature was 10000 instead
of 80001.

Comparative Preparation Example 2: Preparation of positive electrode active

material

A positive electrode active material was prepared in the same manner as in
Preparation Example 1, except that the heat treatment temperature was 6507 instead
of 8000 ,

(The inventors are preparing data for Comparative Preparation Example)

The positive electrode active materials prepared according to Preparation
Examples 1 and 2 and Comparative Preparation Example 1 were analyzed using a
scanning electron microscope (SEM) (about 40,000 magnifications), and the enlarged
images are shown in FIGS. 3 through 5.

(A SEM image corresponding to Comparative Preparation Example 2 will be

provided.)

FIGS. 3 and 4 are SEM images of the positive electrode active materials prepared
according to Preparation Example 1 and Preparation Example 2, and FIG. 5 is a SEM
image of the positive electrode active material prepared according to Comparative

Preparation Example 1. POSCO Future M v. TIAX LLC
POSCO Future M EX1025
12 Page 14



Referring to FIGS. 3 through 5, it can be seen that the positive electrode active

materials prepared according to Preparation Example 1 and Preparation Example 2

include a non-amorphous layer formed of lithium sulfate between adjacent primary

particles, and the positive electrode active material prepared according to Comparative

Preparation Example 1 does not include a non-amorphous layer between adjacent

primary particles.

With regard to the positive electrode active materials prepared according to

Preparation Examples 1 through 5 and Comparative Preparation Example 1, an

average diameter of primary particles and an average diameter of secondary particles

were measured. The results are shown in Table 1.

The average diameters of the

primary particles and secondary particles were measured by referring to the SEM

images of the positive electrode active materials.

(The inventors are preparing data for Table 1 below)

[Table 1]

Average diameter of
primary particles (nm)

Average diameter of
secondary particles (nm)

Preparation Example 1

12

Preparation Example 2

13

Preparation Example 3

Preparation Example 4

Preparation Example 5

Comparative

Preparation Example 1

Referring to Table 1, it can be seen that the average diameter of primary particles

of each of the positive electrode active materials prepared according to Preparation

Examples 1 through 5 is greater than that of primary particles of thegesitivgeal§cirodec
POSCO Future M EX1025
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active material prepared according to Comparative Preparation Example 1. When an
average diameter of primary particles is increased as described above, a specific
surface of the positive electrode active material with respect to an electrolyte is reduced.
Thus, excellent thermal stability, a residual capacity at a high temperature, and a
recovery capacity at a high temperature may be obtained.

Thermal stability of the positive electrode active materials prepared according to
Preparation Example 1 and Comparative Preparation Example 1 ’was evaluated using a
differential scanning calorimeter.

The evaluation results are shown in FIG. 6.

Referring to FIG. 6, the positive electrode active material of Preparation Example
1 emits heat less than the positive electrode active material of Comparative Preparation
Example 1. Thus, it can be seen that the thermal stability of the positive electrode

active material of Preparation Example 1 is improved.

Example 1: Manufacturing of positive electrode and lithium secondary battery

including the same

4.75 g of the positive electrode active material prepared according to Preparation
Example 1, 0.15 g of polyvinyllidenefluoride, and 0.15 g of a carbon black were
dispersed in 2.5 g of N-methylpyrrolidone, thereby preparing a composition for forming a
positive electrode active material layer.

The composition was coated on an aluminum foil, thereby forming a thin polar

plate having a thickness of 60 pm, and then dried at a temperature of 1350 for 3 hours

or more, and then the dried polar plate was pressed, thereby manufacturing a positive
electrode.

Separately, a negative electrode was manufactured as follows.

SiO and a polyvinylidene fluoride were mixed in a weight ratio of 96:4 in an N-
methylpyrrolidone, thereby preparing a composition for forming a negative electrode

active material layer. The composition was coated on a cupper foil, thereby forming a

thin polar pate having a thickness of 14 pm and then the formed thin polar pate was

dried at a temperature of 1350 for 3 hours or more and then pressed, thereby

manufacturing a negative electrode. POSCO Future M v. TIAX LLC
POSCO Future M EX1025
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In order to prepare an electrolyte, 1.3M LiPFs was added to a solvent including
ethylenecarbonate(EC), ethylmethyl carbonate(EMC), and dimethylcarbonate(DMC) in
a volume ratio of 1:1:1.

A porous polyethylene(PE) film that is a separator was disposed between the
positive electrode and the negative electrode, thereby forming a battery assembly.
The battery assembly was wound and compressed and the resultant structure was
placed in a battery case and then the electrolyte was injected thereto, thereby

manufacturing a lithium secondary battery having a capacity of 2600 mAh.

Examples 2-5: Manufacturing of positive electrodes and lithium secondary batteries

including the same

Lithium secondary batteries were manufactured in the same manner as in Example
1, except that positive electrodes were manufactured using the positive electrode active
materials prepared according to Preparation Examples 2 through 5 instead of the

primary particle prepared according to Preparation Example 1.

Comparative Example 1: Manufacturing of positive electrode and lithium secondary

battery including the same

A lithium secondary battery was manufactured in the same manner as in Example
1, except that Lip 6C02Mng 20, that is a lithium composite oxide was used instead of the

positive electrode active material prepared according to Preparation Example 1.

Comparative Example 2: Manufacturing of positive electrode and lithium secondary

battery including the same

A lithium secondary battery was manufactured in the same manner as in Example
1, except that the positive electrode active material according to Comparative
Preparation Example 1 was used instead of the positive electrode active material

prepared according to Preparation Example 1.

Comparative Example 3: Manufacturing of positive electrode and lithium secondary

battery including the same

A lithium secondary battery was manufactured in the same maps&s rasrivExample
POSCO Future M EX1025
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1, except that the positive electrode active material according to Comparative

Preparation Example 2 was used instead of the positive electrode active material

prepared according to Preparation Example 1.

The residual capacity at a high temperature and recovery capacity at a high

temperature of the lithium secondary batteries manufactured according to Examples 1

through 5 and Comparative Examples 1 through 3 were evaluated. The result is

shown in Table 1.

The residual capacity at a high temperature and the recovery capacity at a high

temperature were evaluated as follows.

1) Residual capacity at a high temperature

(An evaluation method will be added)

2) Recovery capacity at a high temperature

The lithium secondary batteries were left to sit at a temperature of 600 for 25

days and then an initial capacity of the lithium secondary batteries at 0.5 C was

measured.

(An evaluation method will be added)

[Table 2]

Residual capacity (%)

Recovery capacity(%)

Example 1

113

103

Example 2

Example 3

Example 4

Example 5

Comparative Exémple 1

100

100

POSCO Future M

v. TIAX LLC
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Comparative Example 2

Comparative Example 3

(The residual capacity and recovery capacity data of the lithium secondary
batteries manufactured according to Examples 2 through 5 and Comparative Examples
2 through 3 are being prepared)

Referring to Table 2, it can be seen that the lithium secondary battery
manﬁfactured according to Example 1 has higher residual capacity and recovery
capacity than that of Comparative Example 1.

(The inventors are preparing data that supports an improvement of battery efficiency)

It should be understood that the exemplary embodiments described therein
should be considered in a descriptive sense only and not for purposes of limitation.
Descriptions of features or aspects within each embodiment should typically be

considered as available for other similar features or aspects in other embodiments.

[BRIEF DESCRIPTION OF THE DRAWINGS]

FIG. 1 is a schematic fine structure of a secondary particle included in a positive
electrode active material for lithium batteries, according to an embodiment of the
present invention.

FIG. 2 is a schematic view of a lithium battery according to an embodiment of the
present invention.

FIG. 3 is a scanning electron microscope (SEM) image of a positive electrode
active material prepared according to Preparation Example 1.

FIG. 4 is a SEM image of a positive electrode active material prepared according
to Preparation Example 2.

FIG. 5 is a SEM image of a positive electrode active material prepared according
to Comparative Preparation Example 1.

FIG. 6 is a graph of analysis results of positive electrode active materials material
prepared according to Preparation Example 1 and Comparative Proparatioa example 1

POSCO Future M EX1025
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evaluated using a differential scanning calorimeter.
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FIG. S
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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
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the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
61/285,785 12/11/2009 220 64781/1L.550
CONFIRMATION NO. 1031
23363 FILING RECEIPT
CHRISTIE, PARKER & HALE, LLP
PO BOX 7068 LT L
000000039503663

PASADENA, CA 91109-7068
Date Mailed: 01/07/2010

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. 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

Applicant(s)
Do-Hyung Park, Suwon-si, KOREA, REPUBLIC OF;
Seon-Young Kwon, Suwon-si, KOREA, REPUBLIC OF;
Min-Han Kim, Suwon-si, KOREA, REPUBLIC OF;
Ji-Hyun Kim, Suwon-si, KOREA, REPUBLIC OF;
Chang-Hyuk Kim, Suwon-si, KOREA, REPUBLIC OF;
Yoon-Chang Kim, Suwon-si, KOREA, REPUBLIC OF;
Jeong-Seop Lee, Suwon-si, KOREA, REPUBLIC OF;

Power of Attorney:
Jun-Young Jeon--43693

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 01/06/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 61/285,785

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
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Title

POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM BATTERY AND LITHIUM BATTERY
USING THE SAME

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

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
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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).
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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 |
61/285,785 12/11/2009 Do-Hyung Park 64781/1.550
CONFIRMATION NO. 1031
23363 IMPROPER PROVISIONAL LETTER
CHRISTIE, PARKER & HALE, LLP
PO BOX 7068 IR AL LUV
000000039503667

PASADENA, CA 91109-7068
Date Mailed: 01/07/2010

Letter re Non-English Language Application Papers in a Provisional Application

The above-identified provisional application was filed in a language other than English. An
English-language translation of a non-English provisional application and a statement that the
translation is accurate must be filed in the provisional application. See 37 CFR 1.78(a)(5)(iv).
Applicants are strongly encouraged to file the English-language translation of the provisional
application and the statement that the translation is accurate in the provisional application
before a nonprovisional application claiming the benefit of the provisional application is

filed, or, alternatively, when making a claim for the benefit of the provisional application in

a nonprovisional application. If, however, an English translation and a statement that the
translation is accurate have not been filed in the above-identified provisional application when
a nonprovisional application is filed claiming the benefit of the filing date of the provisional
application, the Office should mail a Notice requiring an English translation and the statement
to be filed in the provisional application and a confirmation to be filed in the nonprovisional
application.

In the event that the Office schedules a nonprovisional application that claims the benefit

of a provisional application filed in a language other than English for publication without
issuing a Notice requiring the applicant to file an English translation of the non-English
provisional application, the applicant should file the English translation of the non-English
provisional application and a statement that the translation is accurate as soon as possible in
the provisional application.

/nprasasouk/

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

page 1 of 1

POSCO Future Mv. TIAX LLC
POSCO Future M EX1025
Page 31



PROVISION’AL APPLICATION COVER SHEET [37 CFR 1.53(c)]
This is a request for filing a PROVISIONAL APPLICATION under 35 U.S.C. §111(b) and 37 GFR 1.51(a)(2)

I hereby certify that this correspondence is being electronically filed with the United States Patent and
Trademark Office on December 11, 2009 at or before 11:59 p.m. Eastemn Standard Time under the

Rules of 37 CFR § 1.10.

Carol L. Burchfeld

Date . December 11, 2009
Docket No. : 64781/L550

INVENTOR(S)/APPLICANT(S) (LAST NAME, FIRST NAME, MIDDLE INITIAL, RESIDENCE (CITY AND EITHER STATE OR FOREIGN COUNTRY)

PARK, DO-HYUNG; Suwon-si, Republic of Korea
KWON, SEON-YOUNG; Suwon-si, Republic of Korea
KIM, MIN-HAN; Suwon-si, Republic of Korea

KIM, JI-HYUN; Suwon-si, Republic of Korea

KIM, CHANG-HYUK; Suwon-si, Republic of Korea

X Additional inventors are being named on separately numbered sheets attached hereto.

TITLE OF THE INVENTION (500 characters max)

POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM BATTERY AND LITHIUM BATTERY
USING THE SAME

ENCLOSED APPLICATION PARTS

28 Specification (number of pages)

5 Drawings (number of sheets)
Assignment

X Other (specify): SB39

FEE AND METHOD OF PAYMENT

X Please deduct the filing fee of $220.00 from our Deposit Account No. 03-1728. No
application size fee payment.

pad

The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17
which may be required during the entire pendency of the application to Deposit Account
No. 03-1728. Please show our docket number with any charge or credit to our Deposit
Account.

The invention was made by an agency of the United States Government or under a contract with an
agency of the United States Government.

X No
Yes, the name of the U.S. Government agency and the Government contract number are:

CORRESPONDENCE ADDRESS
Please address all correspondence to the address corresponding to CUSTOMER NUMBER 23363, the

POSCO Future Mv. TIAX LLC
POSCO Future M EX1025
Page 32



PROVISIONAL APPLICATION COVER SHEET [37 CFR 1.53(c)]
This is a request for filing a PROVISIONAL APPLICATION under 35 U.S.C. §111(b) and 37 CFR 1.51(a)(2)

Docket No. 64781/L550

practitioners associated with the law firm of Christie, Parker & Hale, LLP, who are authorized to
transact all business in the U.S. Patent and Trademark Office connected with this application.

Respectfully submitted,
CHRISTIE, PARKER & HALE, LLP

By Q ? Q/ AT
Jun-Young E. Jeon”
Reg. No. 43,693
626/795-9900

PROVISIONAL APPLICATION FILING ONLY
JEJ/clb
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PROVISIONAL APPLICATION COVER SHEET [37 CFR 1.53(c)]
This is a request for filing a PROVISIONAL APPLICATION under 35 U.S.C. §111(b) and 37 CFR 1.51(a)(2)

Docket No. 64781/L550

ADDITIONAL INVENTORS
(LAST NAME, FIRST NAME, MIDDLE INITIAL, RESIDENCE (CITY AND EITHER STATE OR FOREIGN COUNTRY)

KIM, YOON-CHANG, Suwon-si, Republic of Korea
LEE, JEONG-SEOP, Suwon-si, Republic of Korea
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Doc Code: PD.TO.AUTH
Document Description: Authorization to access Appl. by Trilateral Office

PTO/SB/38 (07-09)

Approved for use through 07/31/2012. 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.

( AUTHORIZATION TO PERMIT roomention Numper COMP;;E e
ACCESS TO APPLICATION BY Filing Date December 11, 2009
PARTICIPATING OFFICES First Named Inventor Do-Hyung Park, et al.
Attorney Docket Number 64781

Send completed form to: Commissioner for Patents

P.O. Box 1450, Alexandria, VA 22313-1450 Title POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM...
(Required)

The undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the
Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property
Office (WIPOQ), and any other intellectual property offices in which a foreign application claiming priority to
the above-identified patent application is filed access to the above-identified patent application. See

37 CFR 1.14(c) and (h). '

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the above-identified application
with respect to: 1) the above-identified patent application-as-filed; 2) any foreign application to which the
above-identified patent application claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-
identified patent application; and 3) any U.S. application-as-filed from which benefit is sought in the above-
jdentified patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing the
Authorization to Permit Access to Application by Participating Offices.

This written authorization should be submitted prior to the filing of a subsequent foreign application, in
which priority is claimed to the above-identified patent application, with any intellectual property office (e.g.,
the EPO, JPO, KIPO, or DAS Accessing Office). However, if applicant does not wish the EPO, JPO, KIPO,
WIPO, or other intellectual property office in which a foreign application claiming priority to the above-
identified patent application is filed to have access to the above-identified patent application, this written
authorization should not be filed.

No fee will be charged under 37 CFR 1.19(b)(1) for providing a participating intellectual property office with
an electronic copy of the above-identified patent application.

This form must be signed by an authorized party in accordance with 37 CFR 1.14(c).

Jun-Young E. Jeon g ¢ @&F December 11, 2009

Signature Date
Jun-Young E. Jeon (626)795-9900
Printed or Typed Name Telephone Number
Attorney of Record 43693
Title Registration Number, if applicable

This collection of information is required by 37 CFR 1.14(h). 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 6
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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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 the Freedom of Information Act requires disclosure of these records.

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. Arecord 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. 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 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. 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.

8. 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.

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 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:

POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM BATTERY AND LITHIUM

BATTERY USING THE SAME

First Named Inventor/Applicant Name:

Do-Hyung Park

Filer:

Jun-Youg E. Jeon/Carol Burchfield

Attorney Docket Number:

64781/L550

Filed as Large Entity

Provisional Filing Fees

Description Fee Code Quantity Amount SU{JJ-STS::; in
Basic Filing:
Provisional application filing 1005 1 220 220
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 220
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Electronic Acknowledgement Receipt

EFSID: 6620525
Application Number: 61285785
International Application Number:
Confirmation Number: 1031

Title of Invention:

POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM BATTERY AND LITHIUM

BATTERY USING THE SAME

First Named Inventor/Applicant Name:

Do-Hyung Park

Customer Number:

23363

Filer:

Jun-Youg E. Jeon/Carol Burchfield

Filer Authorized By:

Jun-Youg E. Jeon

Attorney Docket Number: 64781/L550
Receipt Date: 11-DEC-2009
Filing Date:
Time Stamp: 16:15:03
Application Type: Provisional
Payment information:
Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $220

RAM confirmation Number 2539

Deposit Account 031728

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexaminstion piagesing feesk LLc
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
59684
1 Transmittal of New Application 64781_TRANS.pdf no 3
46¢cc9909611d47e505427¢9d20619ffbd29)
2a44
Warnings:
Information:
Authorization t Appl. b 134989
uthorization 1o access Appl. by
2 Trilateral Office 64781_5B39.pdf no 2
24b3f49f445b433aaf9d0478248594588de7]
77cd
Warnings:
Information:
1043566
3 64781_APP.pdf yes 33
dbbbcbe9d19e3dbb2df5925668b8bfadad0
e18a45
Multipart Description/PDF files in .zip description
Document Description Start End
Specification - Not in English 1 28
Drawings-only black and white line drawings 29 33
Warnings:
Information:
20834
4 Fee Worksheet (PTO-875) fee-info.pdf no 2
316bd2a6f2cc84d4dadee7eaad6dcd36b9f|
Warnings:
Information:
Total Files Size (in bytes); 1268073
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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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