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(Name)  Polaire Intellectual Property Corporation 
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(Dispatch No.) 279549
(Content of opinion) 

1. Summary of reasons for rejection
The examiner has determined that the invention according to Claims 1 to 5 of the present

application could readily have been invented by a person skilled in the art based on the 
inventions described in Reference 4 (JP H10-223229), Reference 2 (JP H11-007958), and 
Reference 3 (JP H03-201368), and that a patent cannot be obtained pursuant to the provisions 
of Article 29, Paragraph 2 of the Patent Act.  
2. Outline of the invention of the present application

(1) Structure of the invention of the present application
In response to the above reasons for rejection, the Applicant has made amendments to

limit the scope of the patent claim by means of a procedural amendment dated on the same 
day as this Opinion. Based on that, I will provide my opinion below. The underlined part is 
the correction.  

The construction of the invention of the present application is: 
[Claim 1]  

A lithium secondary battery comprising a positive electrode comprising a Co-based oxide 
containing Li and Co as positive electrode active materials and a conductive material made of 
a carbon material having graphite inside and an amorphous carbonaceous layer on the surface, 
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a negative electrode, and an organic electrolyte,  
wherein the Co-based oxide contains at least one species selected from Mg, Al, and Sr, and 
the maximum potential of the positive electrode during charging is 4.4 V or more and 4.6 V 
or less based on metallic Li.  
[Claim 2]  

The lithium secondary battery according to Claim 1, wherein the Co-based oxide further 
contains at least one species selected from the group consisting of Mn and Ti.  
[Claim 3]  

A lithium secondary battery comprising a positive electrode comprising a Co-based oxide 
containing Li and Co as positive electrode active materials and a conductive material made of 
a carbon material having graphite inside and an amorphous carbonaceous layer on the surface, 
a negative electrode, and an organic electrolyte, 
and the Co-based oxide is represented by the general formula, LixCoyAzO2 (wherein A is at 
least one species selected from Mg, Mn, Ti and Sr, and x, y and z are respectively 0.9 ≤ x ≤ 
1.1, 0.97 ≤ y ≤ 1.00, and 0.01 ≤ z ≤ 0.03), 
characterized in that the maximum potential of the positive electrode during charging is 4.4 V 
or more and 4.6 V or less based on metallic Li. 
[Claim 4]  

The lithium secondary battery of any of Claims 1 to 3, wherein the conductive material has 
a half-value width of a peak present in a range of 1540 cm-1 to 1600 cm-1 in a Raman 
spectrum of 100 cm-1 or more.  
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[Claim 5]  

The lithium secondary battery of any of Claims 1 to 3, wherein the discharge capacity of 
the positive electrode active material is 160mAh/g or more, and the capacity retention rate is 
80% or more after 10 repeated charge and discharge cycles.  
[Claim 6]  
The lithium secondary battery of any of Claims 1 to 3, wherein the carbon material having an 
amorphous carbonaceous layer on its surface is produced by immersing a carbon material 
such as artificial graphite in liquid resin, pitch, tar, or the like, and then firing the same, or by 
carbonizing a hydrocarbon gas such as propane or acetylene by pyrolysis and depositing the 
carbonized gas on the surface of the carbon material.  
[Claim 7]  

A system of a lithium secondary battery having a lithium secondary battery and a charger, 
wherein the lithium secondary battery has a positive electrode comprising a Co-based oxide 
containing Li and Co as positive electrode active materials and a conductive material made of 
a carbon material having graphite inside and an amorphous carbonaceous layer on the surface, 
a negative electrode, and an organic electrolyte, 
wherein the Co-based oxide contains at least one species selected from Mg, Al, and Sr, 
and the maximum potential of the positive electrode during charging is controlled to be 4.4 V 
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or more and 4.6 V or less based on metallic Li. 
[Claim 8]  

The system of a lithium secondary battery according to Claim 7, wherein the Co-based 
oxide further contains at least one species selected from the group consisting of Mn and Ti. 
[Claim 9]  

A system of a lithium secondary battery having a lithium secondary battery and a charger, 
wherein the lithium secondary battery has a positive electrode comprising a Co-based oxide 
containing Li and Co as positive electrode active materials and a conductive material made of 
a carbon material having graphite inside and an amorphous carbonaceous layer on the surface, 
a negative electrode, and an organic electrolyte, 
and the Co-based oxide is represented by the general formula, LixCoyAzO2 (wherein A is at 
least one species selected from Mg, Mn, Ti and Sr, and x, y and z are respectively 0.9 ≤ x ≤ 
1.1, 0.97 ≤ y ≤ 1.00, and 0.01 ≤ z ≤ 0.03), 
and the maximum potential of the positive electrode during charging is controlled to be 4.4 V 
or more and 4.6 V or less based on metallic Li.” 

(2) Basis for amendment
The amendment “A1 and” to Claim 1 is made by deleting “a lithium-cobalt composite

oxide containing Mn or Ti” that is disclosed in Reference 3 (Public Publication No. 03-
201368] from [Claim 1] prior to amendment. In addition, the amendment “the maximum 
potential of the positive electrode during charging is 4.4 V or more and 4.6 V or less based on 
metallic Li” is based on the text of paragraphs [0015] and [0016] of the present application. 
The above corrections limit “the composition of the Co-based oxide” and “the highest 
potential of the positive electrode when charging” respectively, and neither correction 
corresponds to the addition of new matter. Furthermore, in the premise part of Claim 1, minor 
corrections were also made to make the structure of the lithium secondary battery clearer (to 
make the connection of the modifiers clearer).  

The amendment of Claim 2, “further contains at least one species selected from the group 
consisting of Mn and Ti” is based on the text of paragraph [0019], “the type of element to be 
added does not necessarily have to be a single type, and multiple elements may be added”, 
and on Examples 6 to 8 described in paragraphs [0046] and [0057].  
The corrected Claim 3 combines [Claim 1] and [Claim 2] prior to amendment, and adds the 
requirement that “the maximum potential of the positive electrode during charging is 4.4 V or 
more and 4.6 V or less based on metallic Li.” from the text of paragraphs [0015] and [0016] 
in the same manner as the above Claim 1. That is, Claim 3 is a correction that limits “the 
composition of the Co-based oxide” and “the highest potential of the positive electrode when 
charging” relative to [Claim 1] prior to correction.  
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The amendment to Claim 4 is to move down [Claim 3] prior to amendment so that it is 
dependent on any of Claims 1 to 3 after amendment.  

The amendment to Claim 5 is to move down [Claim 4] prior to amendment so that it is 
dependent on any of Claims 1 to 4 after amendment.  

Claim 6 after amendment moves down [Claim 5] prior to amendment so that it is 
dependent on any of Claims 1 to 3 after amendment.  

Claim 7 after amendment is prepared based on the text of paragraph [0017] and Claim 1 
after amendment. Based on the text of paragraph [0017], it is considered to be self-evident 
that a “system of a secondary battery” can be configured by combining a charger that 
performs charging and a secondary battery.  

Claim 8 after amendment is prepared based on Claim 7 after amendment and Claim 2 after 
amendment.  

Claim 7 after amendment is prepared based on the text of paragraph [0017] and Claim 3 
after amendment.  

In addition, the chemical formulas corresponding to Examples 3 and 7 in [Table] in 
paragraphs [0046] and [0057] have been corrected to “LiCoMg0.03O2” and “LiCoo.98 
TiO.02Mg0.01O2” respectively. These amendments are based on the text of the original 
specification, and reverse the amendments made on January 27, 2006 resulting from them 
being mistaken for typographical errors  

(3) Effects of the invention of the present application
The invention according to the claims of the present application have the effect as

described in the specification that, by adopting the above configuration, a lithium secondary 
battery with high energy density and excellent cycle characteristics can be provided.  
3. Differences between the invention of the present application and the cited references

With reference to Claim 1 and Claim 3, which are the main configurations of the invention
of the present application, the following is an explanation of the differences between the 
invention of the present application and the cited references.  

(1) Reference 4 (JP H10-223229)
As the examiner points out, Reference 4 describes “a nonaqueous electrolyte secondary

battery comprising a positive electrode having a surface of a carbon substrate covered with a 
layer of amorphous carbon (Scope of Patent Claims), and describes that, as a method of 
coating the carbon substrate with amorphous carbon, the carbon substrate is coated with an 
organic substance and then fired (paragraph 0013), that the carbon substrate is graphite, etc. 
(paragraph 0014), and that lithium-cobalt composite oxide, etc. is used as the positive 
electrode material (paragraph 0016)”. However, Reference 4, as described in paragraph 
[0004] thereof, states that “in an overcharged state where the negative electrode is charged 
beyond its capacity, …” and makes resolution of the issue of “Overcharge State” its subject. 
Indeed, in the Examples of embodiment, paragraph [0026] states, “To evaluate the overcharge 
characteristics of the battery, charging was performed at 5.0 V, current 1 mA for 48 hours, 
…”, and various examples and comparative examples are disclosed in the technical 
environment.  

In contrast, as described above, the invention of the present application specifies a suitable 
voltage range that can provide a higher performance lithium secondary battery at a voltage of 
less than or equal to the theoretical voltage (about 4.8 V, see paragraph [0007] of the present 
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application) (i.e., not overcharged) such that “the maximum potential of the positive electrode 
during charging is 4.4 V or more and 4.6 V or less based on metallic Li”, so the technical 
environment for the lithium secondary battery at the time of charging is completely different 
from that of Reference 4. In addition, there is no mention or suggestion in Reference 4 that 
“the maximum potential of the positive electrode during charging is 4.4 V or more and 4.6 V 
or less based on metallic Li” is a suitable voltage range that can provide a higher performance 
lithium secondary battery than conventional examples. In other words, a person skilled in the 
art would not readily derive from the text of Reference 4 that “the maximum potential of the 
positive electrode during charging is 4.4 V or more and 4.6 V or less based on metallic Li” is 
a suitable voltage range.  

(2) Reference 3 (JP H03-201368)  
As the examiner points out, Reference 3 states that “the use of a lithium-cobalt composite 

oxide including Mn, Ti, etc. improves cycle characteristics (Scope of Patent Claims, page 2, 
lower left column, etc.).” In addition, Reference 3 states that “charging up to 4.5 volts” was 
performed.  
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However, Reference 3 states, as described in the Scope of Patent Claims, etc., “a positive 
electrode active substance represented by the formula LixCo(1-y)MYO2, where 0.8 ≤ x ≤ 1.3, 
0.05 ≤ Y ≤ 0.35, where M is at least one species selected from the group W, Mn, Ta, Ti, Nb”. 
Reference 3 also accepts that it is possible to combine multiple elements as M in terms of 
wording, but there is no description of an example of M combining multiple elements, and it 
does not demonstrate the effect of such combination.  
In contrast, Claim 1 of the invention of the present application deleted “a lithium-cobalt 
composite oxide containing Mn or Ti” as described above. On the other hand, Claim 3 of the 
invention of the present application states, “the general formula, LixCoyAzO2 (wherein A is 
at least one species selected from Mg, Mn, Ti and Sr,  

and x, y and z are respectively 0.9 ≤ x ≤ 1.1, 0.97 ≤ y ≤ 1.00, and 0.01 ≤ z ≤ 0.03)”, such 
that the composition range of elements added to (substituted into) lithium cobalt oxide is 
completely different from that of Reference 3. In addition, Reference 3 suggests from the text 
of Figure 3, Table 2, and Table 4 to the effect that “when the composition range of the 
element added (substituted) to lithium cobalt oxide (M in the Reference, A in the invention of 
the present application) is 0.01 to 0.03, the cycle characteristics are not good”, and we believe 
that this is an obstacle to Claim 3 of the invention of the present application.  

Based on the above, it is considered impossible to derive Claims 1 and 3 of the invention 
of the present application even if References 3 and 4 are combined.  

(3) Reference 2 (JP H11-007958)  
As the examiner points out, Reference 2 states that “the use of a lithium-cobalt composite 

oxide containing Al improves cycle characteristics (Scope of Patent Claims, paragraph 0012, 
etc.)”. However, Reference 2, as described in the paragraph [0059] for example, states that 
“the initial capacity was measured after charging for 2.5 hours under the condition of a 
charging voltage of 4.2V and a charging current of 1A, ...”, which merely discloses various 
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examples and comparative examples under the technical environment of “a 4.2 V charging 
voltage”.  

In contrast, the invention of the present application stipulates that “the maximum potential 
of the positive electrode during charging is 4.4 V or more and 4.6 V or less based on metallic 
Li” as described above, so that a higher performance lithium secondary battery can be 
provided than before. Furthermore, there is no mention or suggestion in Reference 2 that “the 
maximum potential of the positive electrode during charging is 4.4 V or more and 4.6 V or 
less based on metallic Li” is a suitable voltage range that can provide a higher performance 
lithium secondary battery than conventional examples. As explained in paragraphs [0006] to 
[0009] of the invention of the present application, the technical environment for lithium 
secondary batteries in charging is completely different when the charging voltage is about 4.3 
V or less and 4.4 V or more, so it is extremely difficult to predict the performance of lithium 
secondary batteries when the charging voltage is 4.4 V or more based on the performance 
when the charging voltage is about 4.3 V or less. In other words, we believe that it is difficult 
to derive the invention of the present application even if References 2 and 4 are combined.  

In addition, Reference 2 found that, as described in [0007] paragraph, “we found that it is 
difficult to uniformly dissolve lithium-cobalt oxide containing multiple elements when cobalt 
is replaced with other elements while maintaining a generally layered structure, and the 
performance of the active material varies greatly depending on the selection of starting raw 
materials and the mixing state of those starting raw materials”, so the substitution element is 
limited to Al only. Based on this, Reference 2 does not suggest the use of multiple 
substituting elements for lithium-cobalt oxide in combination with other literature (e.g., 
Reference 3).  

As explained in 3. (1) to (3), a person skilled in the art could not readily derive the 
invention of the present application based on the inventions described in References 4, 3, and 
2.  

(4) Other  
As a result of the above amendment, Claims 1 and 3 became patentable inventions, so we 

believe that the inventions according to all other claims dependent on Claims 1 and 3 are 
patentable. In addition, Claim 7 includes all of the amended configuration of Claim 1, Claim 8 
includes all of the amended configuration of Claim 2, and Claim 9 includes all of the 
amended configuration of Claim 3, so we believe that they are likewise patentable.  
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4. Conclusion  

Based on the above, the invention of the present application is a so-called invention with 
an inventive step that cannot be derived from the text of the above-mentioned references, and 
does not fall under the provisions of Article 29, Paragraph 2 of the Patent Act. Therefore, we 
are convinced that the invention of the present application complies with the patent 
requirements and should be patented.  

Therefore, we would ask that you perform reexamination and grant the patent.  
End. 
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