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In the Claims

1. (Currently Amended) A button cell comprising:

a housing cup and a housing top separated from one another by an electrically

insulating seal and which form a housing with a flat bottom area and a flat top area

parallel to it, and

an electrode—separator assembly within the housing comprising at least one

positive and at least one negative electrode in the form of flat layers and connected to one

another by at least one flat separator,

wherein the electrode layers are aligned essentially at right angles to the flat

bottom and top areas and the button cell is closed without being beaded over: and the electrode-

separator assembly is in the form ot‘a spiral winding whose end faces face in a direction of the

flat bottom area and the flat top area.

2. (Previously Presented) The button celi as claimed in claim 1, wherein the

electrodes atrdfor the separator arefis in the form of strips or ribbons.

3. (Cancelled)

4. (Currently Amended) The button cell as claimed in claim [5]] l, wherein the

winding has an axial cavity in its center. which axial cavity is at least partially filled by a

winding core.

EAS'IN75846SOI .l 2
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5. (Previously Presented) The button cell as claimed in claim I, wherein the

electrode—separator assembly has one of the following layer sequences:

negative electrode/separator/positive electi'odefseparatot' and

positive electrode/separator/negative electrode/separator.

6. {Freviously Presented) The button cell as claimed in claim 1. wherein the positive

electrode and/or the negative electrode arefis connected via an output conductor to the housing in

an area of the flat bottom area and/or of the flat top area.

7. (Currently Amended) The button cell as claimed in claim [[3]] 1, further

comprising at least one insulator which prevents direct mechanical and electrical contact between

the end faces of the winding and the flat bottom and top areas.

8. (Previously Presented) The button cell as claimed in claim 7, wherein the at least

one insulator is a flat layer composed of plastic arranged between the end faces of the winding

and the flat bottom and top areas.

9. (Previously Presented) The button cell as claimed in claim 1, which is

rechargeable.

'10. (Previously Presented) The button cell as claimed in claim 1, having a

heightzdiameter ratio of < l.

EAST\7584650|.1 D.)
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l 1, (Previously Presented) A method for producing a button cell according to claim 1,

comprising inserting an electrode-separator assembly with electrodes in the form of a flat layer

into the housing such that the electrode layers are aligned essentially at right angles to the flat

bottom and top areas, wherein the housing comprises a metallic cup part and a metallic top part.

12. (Previously Presented) The method as claimed in claim 1 1, wherein the electrode—

separator assembly is inserted as a winding.

13. (Previously Presented) The method as claimed in claim 12, further comprising:

inserting the winding into the metallic top part, and

inserting the metallic top part with the winding into a metallic cup part.

14. (Previously Presented) The method as claimed in claim 12, wherein the winding

is heat-treated on its end faces before being installed, with it being at least for a short time

subjected to a temperature at which the separator is thennoplastically deformable.

liAST\7584650|.l 4
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Remarks

The Applicants have amended Claim 1 to include the subject matter ot‘Claim 3.

Claim 3 has been cancelled in View ol‘the inclusion ofthat subject matter into Claim 1.

Claim 4 has also been amended to depend from Claim 1 in View of the cancellation of

Claim 3.

Finally, Claim 7' has similarly been amended in View of the cancellation of Claim 3.

Entry of the above amendments and cancellation into the official file and consideration

on the merits is respectfully requested.

The Applicants enclose a new Fig. 4 and respectfully request that it be entered into the

official file.

The drawings stand objected to with respect to the claimed insulator which prevents

direct mechanical and electrical contacts between the end faces of the winding and the flat

bottom of top areas must be shown. The Applicants note that original Claim 4 shows such an

insulator with respect to reference numbers 41 l and 412. However, the originally submitted Fig.

4 shows a button cell that is closed in a classical manner with an edge of the cell cup 401 being

beaded inward over an edge of the cell top 402. New Fig. 4 has been modified such that the

button cell 400 is closed without being beaded over in accordance with Claim 1 and, also, in

accordance with the claimed feature wherein the insulator prevents direct and electrical contact

between the end faces of the winding in the flat bottom and top areas. Withdrawal of the

objections to the drawings is respectfully requested.

Claims 1. 2, 6. 10 and 11 stand rejected under 35 USC {$102 as being anticipated by

Nakayama. The Applicants respectfully submit that the rejection is moot in View of the addition

EAS’TWSS‘IGSOH 5
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of the subject matter of Claim 3 into Claim 3. Withdrawal of the rejection is respectfltlly

requested.

Claims 3-5, 9. 12 and 13 stand rejected under 35 USC §103 over the combinatiori of

Suzuki with Nakayama. The Applicants note that the rejection is technically moot with respect

to cancelled Claim 3. Nonetheless, the Applicants will address the substance 01‘ that rejection as

it could theoretically apply to Claims l and ll.

The rejection frankly acknowledges that Nakayama does not disclose a spiral winding.

Hence, the rejection turns to Suzuki for such disclosure. However, the Applicants respectfully

submit that importing the teachings of Suzuki into Nakayama would still result in a different

button cell and a different method of producing a button cell as recited in Claims 1 and 11.

respectively.

Suzuki indeed discloses a spiral winding (Fig. 2). However, the end faces of the winding

in Fig. 2 of Suzuki do not face in the direction of the flat bottom area and the flat top area. This

difference is important. The Applicants explain in para. [0020] of their specification that a right—

angled alignment of electrode layers (to the flat bottom and top areas) is unexpectedly

advantageous. Lithium electrodes have a volume expansion and shrink during charging and

discharging. It'a lithium electrode is in the form ot'a flat layer, in particular in the form ofa flat

layer being spirally winded, the expansion/shrink .is directional. Mechanical forces resulting

from the expansion/shrink do act in this case in a radial direction much stronger than in an axial

direction.

This allows the use of a housing of a housing cup and a housing top which is closed

without being headed over. All mechanical forces resulting from the charging and discharging

processes can be absorbed by the (radial) casing area and not by the flat bottom and top areas.

EASTWSMGSO} .l 6
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Mach or suggesi [115:5 unexpecied advantage and inherently fang '{0 disclnse, teach or suggest the

Structure which msuli’s in this advantage. i‘feme, even ifcme skilkd in the art, were“. m import. the

teachings of Suzuki inm Nakayama as set forth in the rejemim. both the ranking ‘bmmn cells

and: the mathod of making such a button ceii would he: diff‘erem from the subjsc: matter of

iimependem {liaim l. Withdrawal! ofthe mieci‘mn is accurdingiy respectfuliy requssied.

Ciaims '7, 8 and 14 stand reiected under 35 USC §1{}3 owr {316 further combinatinn 0f

Cantavc with Suzuki and Namyama. 'fhe Applicants rcspectfuiiy submit than Cantata-“e fails to

cure the dei'icimcies set. {mm abn‘ve with respect in the mmbination of Suzuki with Nakayama.

\‘v"i£hdt‘3W31 Dfihi: mkcfian is respectfuiiy requcsmd.

in light m" 1119 foregoing, the Appficams raspectfuily submit ma: the emire application is

now in C(mdi‘mn for anuwance, which is reasptcifuiiy submii'ied.

$3. submineat Respect  
i“ ““

‘1‘. DamiE'l Chrismnimry
Reg. No. 31,?50

"rmrrvp

{325) 556438:
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PATENT ABSTRACTS OF JAPAN

(10Publication number : 2007—2963313

C43)Date of publication of application :08.11.2007

(5 l )Intfll, #011! 10/04 (2005. 0!)
flail! 2/34 (2006‘. 0/)
HOW 2/02 (2006'. 01')

(2i)Appl¥oatlon number : 2008-1369131 (71)Applicant : TOSHIBA BATTERY CO LTD

 

  (22)Dete of filing : 20.042006 (7231nveotor : KOBAYASHI YOSHIKAZU

(54) OOMFAGT BATTERY

($7)Abstraet: W‘-

PROBLEM TO BE SOLVED: To provide a compact battery
capable of improving heavy load characteristics without

damaging productévity.
SOLUTION: The compact battery is provided with a vessel,
and a group of flat electrodes housed in the vessel and

including a laminate containing a positive electrode 1 and

negative electrode 2 winded in a spiral shape. The group of the
flat electrodes is integrated with a winding shaft center 7 by

winding the laminate in the spiral shape in a state that at least
either one of the positive electrode 1 or negative electrode 2
is fixed on the winding shaft center 7,

 

’1‘ NOWCES *

Jl’G and ill?” are not reapensible for any

damages caused lay the use of this translation.

1.31135 document has been translated by computer. So the translation may not reflect the original
precisely.
21**** shows the word which can not be translated.

33h the drawings, any words are not translated,

{Claim(e)}

{Claim 1]
Laminated material which is stored in a container and the aforementioned container and contains a

positive electrode and an anode is a sized cell possessing a flat shape electrode group wound spirally,
A sized cell, wherein the aforementloned flat shape electrode group is united with the aforementioned
winding axle by winding the aforementioned laminated material spirally where at least one electrode is

fixed to a winding axis among the aforementioned positive electrode and the aforementioned anode,

20 l 4/03/24

JLab/Cambridge, Exh. 1002, p. 342



JLab/Cambridge, Exh. 1002, p. 343

~«
2/l7 fi-zz

{Claim 2]

The sized celi according to ciaim l which is provided with the foliowing and characterized by making

ohturation of the aforementioned container by caulking processing performed to the aforementioned
positive electrode case or the aforementioned negative electrode case.

A positive electrode case in which the aforementioned container serves as a positive poie terminai.
A negative eiectrode case which serves as a negative pole terminal.
An insuiating gasket which interposed between the aforementioned positive electrode case and the

aforementioned negative eiectrode case

{Claim 3]

A ooaitive pole terminal part arranged between the aforementioned positive electrode case and one
end face of the aforementioned electrode group,

A negative pole terminai part arranged between the aforementioned negative electrode case and an
end face of another side of the aforementioned eiectrode group,

A positive eiectrode lead part for uniting with the aforementioned winding axis and securing conduction
between the aforementioned positive pole terminal cart and the aforementioned positive electrode,
A negative electrode lead part For uniting with the aforementioned winding axis and securing

conduction between the aforementioned negative pole terminal part and the aforementioned anode
ihe sized celi according to claim 2 providing in a pan.

{Claim 43
The sized ceil according to claim 3 having arranged an insulating member between the aforementioned

positive electrode case and one and faces of the aforementioned eiectrode group. between the
aforementioned negative electrode cases and end faces of another side of the aforementioned

electrode grouo, or to both,
{Claim 5]

A first insulating member fixed to an end of the aforementioned winding axis so that one end face of

the aforementioned eiectrode group might be covered,

A second insulating member fixed to the other end of the aforementioned winding axis so that an end
face of another side of the aforementioned electrode group might be covered,

A positive pole terminal part arranged between an inner surface of the aforementioned positive
electrode case. and said first insulating member,

A negative pole terminal part arranged between an inner surface of the aforementioned negative
eiectrode case, and said second insulating member,

A positive electrode lead part for uniting with the aforementioned winding axis and securing conduction

between the aforementioned positive pole terminal part and the aforementioned positive electrode,

A negative electrode lead part for uniting with the aforementioned winding axis and securing
conduction between the aforementioned negative pole terminal part and the aforementioned anode
The sized ceii according to claim 2 providing in a pan,

{Claim 6]

A sized celi of 3 Claims i~5 any i item description being a coin type or a button type battery,

  

[Transiatlon done}

* NOTICES *

J90 and IN?” are not responsible for any

damages caused by the use of this translation.

i.“i“his document has been translated by computer, So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

(tin the drawings. any words are not translated.
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{Detailed Description of the invention]
{Field of the Invention]
[00013

The present invention relates to the sized cell (for example, a button type battery, a coin type cell)
provided with the winding electrode group.

{Background of the Invention}
{0002]

The spread of a portable electron and communication equipment, such as a small video camera, a
cellular phone, PDA, and a notebook computer. was remarkable, rechargeable batteries, such as a

rechargeable lithium~ion battery and a nickel hydrogen storage battery, were put in practical use as

these power supplies, and development towards small weight saving and high capacity—ization has been
performed briskly.

{0003]

in addition to the flow of the further miniaturization of a portable equipment, a rechargeable battery is

required as a power supply of the apparatus made indispensable [a miniaturization called a wrist
watch 3, Small rechargeable batteries, such as a button form and a coin form, have been put in

practical use by uses, such as a power supply for backup of SRAM and RTC to which discharge is
performed with the light load whose discharge current is a number _ a tens of mlcroA grade, and a

main power supply of a changing~battery unnecessary wrist watch.

[0004]
As for the structure of small rechargeable batteries, such as these button type and a coin form, what

is shown in Fig/l0 is common, That is, that by which the positive electrode case 21 which serves as a

positive pole terminal was oaulked via the insulating gasket 23 as a well—closed container in the metal
negative electrode cases 22 which serve as a negative pole terminal is used. Inside this well~closed

container, one the positive electrode 24 and the anode 25 of the shape of a tablet whose diameter is
smaller than the opening diameter of the insulating gasket 23 are stored at a time, respectively,

Between the positive electrode 24 and the anode 25. the separator 26 which made the electrolysis
solution impregnate interposes.
{00053

Since small rechargeable batteries. such as such a button Form and a coin form, are simple for

structure, they are excellent in mass production nature, and have the characteristics that a

miniaturization is possible.
{00003
However, small rechargeable batteries, such as a button Form of the structure shown above and a coin

form, have the insufficient characteristic at the time of discharging in the high current demanded as a

main power supply of a portable device, and are not suitable as a main power supply of a portable
device,

{0007}

A miniaturization is indispensable about a rechargeable lithium~ion battery, a nickel hydrogen storage
battery, etc. which have been used by the miniaturization of personal digital assistants. such as a small

video camera, a cellular phone, PDA, and a notebook computer, as a main power supply on the other

hand (for example, a Patent document 3, 2}, The manufacturing method of a rechargeable lithium-ion
battery or a nickel hydrogen storage battery is described simply. First, the charge collector consisting

of a metallic foil or a metal net is applied or filled up with an active material layer, and an electrode is

formed, An electrode group is produced by winding or laminating these electrodes after welding the tab
terminal for current collection to the formed electrode. Bending was intricately performed to the tab

terminal for current collection furthermore taken out from the electrode group, it welded to a safety

element. an electrode pin, an electrode can, etc, and the cell was manufactured This appearance
takes a complicated manufacturing process to manufacture of these rechargeable batteries, and its

work is complicated, It is necessary to provide space and parts in a cell for short prevention of a tab

terminal, or to incorporate many parts, such as a safety element, in a cell, Therefore, in these
rechargeable batteries, the miniaturization was dramatically difficult and had reached the limit

substantially in the actual condition,

[Patent document 3] JP,Hl l~345626,A
{Patent document 2] JP,Hl l—354l50,A
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{Description of the invention}

{Problem to be solved by the invention]

[0008}

it is the object of this invention to make the heavy loading characteristic of sized coils, such as a
button form and a coin form, improve. without impairing productivity.

{Means for soiving problem}
{0009}

The laminated material which the sized cell concerning the present invention is stored in a container

and the aforementioned container, and contains a positive electrode and an anode is a sized cell
possessing the flat shape electrode group wound spirally,

The aforementioned fiat shape electrode group is united with the aforementioned winding axis by
winding the aforementioned laminated material apiraliy, where at least one electrode is fixed to a

winding axis among the aforementioned positive electrode and the aforementioned anode.
[0030}

Here. a flat shape electrode group means the electrode group which has the structure where the

height of the winding axial direction of an electrode group is smaller than the size of a direction
vertical to a winding axis.
{Effect of the Invention]

{0011}

According to the present invention, the sized cell which can improve a heavy loading characteristic
can be provided, without impairing productivity.

[Best Mode of Carrying Out the Invention]

[00l2] ,
“the inventors found out the method of storing a wound type electrode group with safety and sufficient

productivity in the case of sized cells, such as a button form and a coin form, as a result of repeating

research about improvement in the heavy loading characteristic of a sized cell. Thereby, as compared
with the conventional sized cell, the heavy ioading characteristic improved by leaps and bounds.
[0013]

Namely, the metal negative electrode cases which serve as a negative pole terminal and the metal
positive electrode cases which serve both as a positive pole terminal, Fitting is carried out via an

insulating gasket and the aforementioned positive electrode case or a negative electrode case uses

further the container which has caulking **** obturation structure by caulking process, It found out
that the sized cell excellent in the heavy loading characteristic could be provided by storing the

electrode group which wound spirally the laminated material containing a positive electrode and an
anode in the container.

{00343

in the rechargeable iithiumrion battery and nickel hydrogen storage battery which are used as a main

power supply of a portable device, by winding a thin positive electrode and anode via a separator, it
becomes possible to enlarge the counterelectrode area of an anode and a positive electrode, and a

high current can be taken out. However, as mentioned above, the manufacturing process is
complicated. and there are dramatically many parts in a cell because of securing safety etc. For this

reason. it has been thought impossible to store that electrode group structure in sized cells. such as a
button form and a coin form.

{0015]

Then, it is the inventors‘ aiming at conversion of the way of thinking from a prior art. and incorporating
the contact button of an electric insulating plate, an electrode, and an external terminal into the

structure of an electrode group a winding axis and if needed at least. It made it possible to store

efficiently the electrode group which wound the positive electrode, the anode, and the separator
(several layers — tens of layers) in the case of sized ceiis, such as a button form and a coin form, with

the advantage maintained of it being safe and exceiling in productivity,
{0016]

Hereafter, it is described how the inventors realized the present invention.
{0017}

First. when a positive eiectrode and an anode were spirally wound via a separator, the winding
electrode group which can be stored in the case of sized cells, such as a button form and a coin form,

was able to be manufactured by taking in in an electrode group, uniting a winding axis with an anode
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and/or a positive electrode. As for this winding axis or some i that} bases, it is desirable to be formed
from insulating materials. such as polyethylene, polypropylene resin, glass, and ceramics.

{00183
Next, it describes about connection between an electrode group and the metal casing which serves

both as an external terminal. in comparatively big rechargeable lithium~ion batteries, such as a

cylindrical shape and a square shape, after Welding a tab terminal to the central part and the winding

component part of an electrode group and performing bending to it, the current is collected by welding
to a safety element or an obturation pin. However. since the bending process is complicated it is

inferior to productivity. Then, structure was able to be simplified by installing a terminal in the winding
axis made inherent in an electrode group for the purpose of connection between an electrode and the
metal casing which serves both as an external terminal. The method of connecting an electrode to this
terminal is not limited especially although there are adhesion by welding of sticking by pressure,

resistance welding, ultrasonic welding, etc. electroconductive glue, etc, etc. It does not limit,
especially although connection methods with the metal casing which serves both as this terminal and
external terminal include contact of adhesion by welding of resistance welding, ultrasonic welding, etc.

eieotroconductive glue, etc, a terminal, and a cell case, etc, However. in current collection by contact,

it is desirable to improve current collection nature using a metal net, metal powder, a carbon tiller, a
conductive paint, etc.
{(3019}

Next, it is desirable to install an insulating member for the purpose of preventing a short circuit

between an electrode group and a cell case. If insulation is held as an insulating member, limitation in

particular will not be carried out, but the electric insulating plate made of polyethylene or

polypropylene resin, PET, the film made from polyimide, etc. can be used. An insulating member can be
arranged between a positive electrode case and electrode groups, between a negative electrode case

and electrode groups, or to both.

{0020]
This insulating member may be united with a winding axis. As for an insulating member and a winding

axis, since the stability on structure improves as an electrode group by unifying an insulating member
and a winding axis, unifying is desirable.
{0021}

Next, although how positive and negative poles fill up metallic bases. such as the conventional molding
system and metal net of a granulation mixture, and foaming nickel, with a mixture about an electrode

may be used, What applied the mixture of slurry form to the metallic foil, and was dried at the point

referred to as being easy to perform production of a closing—in electrode is good, and can also use
what rolled it further. As for the electrode used for the inside of an electrode group, when using the
electrode which coated the binder layer which contains an active substance in the above metallic foils,

it is preferable from volume efficiency to use the thing in which the active substance layer was formed
to both sides of the metallic foil, In order to connect easily about the portion linked to the terminal of

one side of an electrode group, it is preferable to expose especially a metallic foil among electrode

configuration material, The electrode which restricted to this portion about this and formed the active
substance layer only in one side may be used, and after forming an active substance layer in both

sides, only one side may once remove an active substance layerl

{0022}
Next. it is not what this cell keeps a principal point in the structure ofa cell including an electrode. and

is limited for a positive electrode agent, MnOZ. V205, Nb205, £53120]? 1.541350”, LiFe204, cobalt acid
lithium. Nickel acid lithium, manganic acid lithium, nickel manganic acid lithium, All things, such as

organic compounds, such as inorganic compounds, such as metallic oxides, such as nickel cobalt acid

lithium, cobalt manganio acid lithium, and nickel cobalt manganic acid lithium, or graphite fluoride, and

5e82, or poly aniline. and a poly acene structure, are applicable, In that action potential is high in this
and it excels in a cycle characteristic, however, cobalt acid lithium. The lithium content oxide which

replaced some of nickel acid lithium, manganic acid lithium, those mixtures, and those elements by
other metallic elements is more preferable. Being used over a long period of time also has still more

preferable cobalt acid lithium in a certain small rechargeable battery at the point [ reactivity / with an
electrolysis solution or moisture ] in high capacity low and chemically of being stable,
[0023]
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About the anode active substance of this cell, it is not limited and Next. metal lithium, Or Li—aiuminum,

Li—ln. LinSn. Li-Sl. Li-germanium. Organic compounds. such as lithium alloys, such as Li-Bi and Li-Pb,

or a poly acene structure, Or all things, such as an oxide like carbonaceous material [occlusion and

can emit lithium 3 or M3205, LiTiZOA, and Li4Ti5012, or Li content silica oxide, and Li content nitride,
are applicable. Excel in a cycle characteristic, action potential is low, and the carbonaceous material

occlusion and can emit Ll is preferable at the point that it is high capacity, The carbonaceous material
in which black lead structures. such as natural graphite. an artificial graphite. expanded graphite, a

mesophase pitch baking body, and a mesophase pitch fiber baking body, progressed at the point said
that there is little deterioration of battery actuation voltage also especially in the discharge last stage

is more preferable.
[0024]

{Example}
Hereafter, with reference to Drawings, it describes in detail about the working example of the present
invention.

{0625]

(Working example i)

The cross sectional view of the cell of the Working example i is shown in fig: Hereafter, the
manufacturing method of the cell of the working example l is described.

{0028}

First. to L50002100 part by weight, 5 parts by Weight of acetylene black and 5 parts by weight of
graphite powder were added as a conducting agent, 5 parts by weight of polyvinyiidene fluorides were

added as a binding agent, it diluted and mixed by Nemethyl pyrrclidone. and the positive electrode

mixture of slurry form was obtained. Next, a coating and drying were performed on one side of
aluminium foil with a thickness of 0.02 mm which is a positive pole collector about this positive

electrode mixture with the doctor blade method, and the positive electrode agent contained layer was
formed in the aluminium foil surface. Henoeforth. a coating and drying were repeated until the coating
film thickness of the positive electrode agent contained layer became 0.13 mm by both sides. and as

shown in 535.3, the positive electrode l in which the positive electrode agent contained layer lb was
laminated by both sides of the positive pole collector la was produced. Next, the positive electrode
agent contained layer of a 2~mm portion was removed from the end of both sides of this positive

electrode l, and the aluminum layer was exposed, it was considered as the energized part lo, and the

positive electrode board out out to 3.3 mm in width, l50 mm in length, and O.lS~mm—thiok length was
obtained.

{00273
Next, as a binding agent, 2.5 parts by weight was added, respectively, it diluted with ion exchange
water, styrene butadiene rubber (SBR) and carboxymethyi cellulose (0M0) were mixed with it to 100

parts by weight of graphltization mesophase pitch carbon fiber powder, and the negative electrode

mixture of slurry form was obtained. As a coating and drying were repeated like the case of a positive

electrode and it was shown in real almsgiving and Eggs» that the thickness of an anode active
substance contained layer may become copper foil with a thickness of 0.02 mm which is a negative

pole collector with 0.12 mm about the obtained negative electrode mixture, the anode 2 in which anode
active substance contained layer 2b was laminated by both sides of the negative pole collector 2a was

produced, Next. the anode active substance contained layer ofa 2~mm portion was removed from the

end of both sides of this anode 2, and the copper layer was exposed, it was considered as the
energized part 2c. and the negative electrode plate out out to 3.3 mm in width, 150 mm in length, and

0.12emm—tnick length was produced.
{0028}

Next. the positive—arid‘negative—poles terminal of the structure shown in Mend Fig.5 was prepared.
(a) of Fig.6 is the side view which looked at the positive pole terminal from the slit side. and (b) otfjgxfl
is a plan view of a positive pole terminal. The positive pole terminal 4 is provided with the following,

The disc'like positive pole terminal board 4a (positive pole terminal part).
The cylindrical terminal connection part 4b (positive electrode lead part) electrically connected to the

positive pole terminal board 4a,

The slit 4c formed in the terminal connection part 4b.

w{his positive pole terminal 4 is formed from aluminum, for example. 0n the other hand, (a) of me a
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plan view of a negative pole terminal. and (b) of Flgfi is the side view which looked at the negative pole
terminal from the slit side. The negative pole terminal 5 is provided with the following.

lhe disc—like negative terminal block Se (negative pole terminal part).
The cylindrical terminal connection pert 5b (negative electrode lead part} electrically connected to the
negative terminal block 5a.

The slit 5c formed in the terminal connection part 5h.

~lhis negative pole terminal 5 is formed from stainless steel, for example.
{0029]

As shown in 5%, after inserting the energized part is of the positive electrode l in the slit 4c of the
terminal connection part 4b of the positive pole terminal 4. the pressure was put on the terminal

connection part lib from the outside, and the energized part. in was made to stick to the terminal
connection part 4b by pressure. After inserting the energized part 2c of the anode 2 in the slit So of

the terminal connection part 5b of the negative pole terminal 5, the pressure was out on the terminal

connection part so from the outside, and the energized part 2c was made to stick to the terminal
connection part 5b by pressure.
[0030}

Next, the terminal which connected the electrode was united with the winding component shown in

gig]: {a} of Mic the plan view which looked at the winding component 6 from the upper part, (b) is a
side view of the winding component 6. and (c) is the plan view which looked at the winding component
6 from the lower part, The winding component 8 is provided with the following.
As shown in Fig.7, it is the winding axis 7.

The electric insulating plates 8 and 9 (let [ the ], second insulating member) united with an upper end
and a lower end of the winding axis 7,

The winding axis 7 has the notch 7a in which the terminal connection part 5b of the negative pole

terminal 5 is inserted, as shown in (a) of f_ig_._7_ The notch 7b by which the terminal connection part 4:;

of the positive pole terminal 4 is inserted in the winding axis 7 as shown in (c) oi flgiis provided by
the position of the opposite side of the notch 7a, As shown in the electric insulating plate 9 as a first

insulating member at (b) of fig}, and (c), the circular groove part 93 where the positive pole terminal
board 43 is stored is formed. The slit 9b is also formed in the electric insulating plate 9 so that it may
communicate with the notch 7b of the winding axis 7. On the other hand. as shown in the electric

insulating plate 8 as a second insulating member at (a) of Egg, and (b), the circular groove part 8a
where the negative terminal block 58 is stored is Formed. The slit 8b is also formed in the electric

insulating plate 8 so that it may communicate with the notch 7a of the winding axis 7.

[0031]

Subsequently. this winding component 8 and the positive—and—negative-poles terminals 4 and 5 are
made to unify. That is, as shown in Fig.8. the terminal connection part 4b of the positive pole terminal
4 was inserted into the notch 7b of the winding axis 7, and the positive pole terminal board 4a has

been arranged in the groove part 9a of the electric insulating plate 9. The terminal connection part 51:
of the negative pole terminal 5 was inserted into the notch 78 of the winding axis 7. and the negative

terminal block do has been arranged in the groove part 8a of the electric insulating plate 8. As a result
of inserting the terminal connection parts 4%) and so into the notch 7a of the winding axis 7, and 7b,
the form of the winding axis 7 turned into cylindrical shape.
{0032]

The separator 8 which consists of a polyethylene microporous fiim (3.5 m in width. and 22 micrometers

in thickness) Between the winding axis 7 and the positive electrodes 1. Between the winding axis 7 and
the anode 2, it inserted one sheet into each at a time, and fixed to it, the positive electrode i and the

anode 2 were spirally wound via this separator 3, and the flat shape electrode group whose height of
the winding axial direction of an electrode group is smaller than the size of a direction vertical to a

winding axis was manufactured. “the cross sectional view of an electrode group is shown in 5.5.51.9. The
winding axis 7 with which the terminal connection part 4b (positive electrode lead part) of the positive
pole terminal 4 and the terminal connection part on (negative electrode lead part) of the negative pole
terminal 5 were united is placed at the central part of the winding electrode group which interposed

the separator 3 and wound the positive electrode 1 and the anode 2 spirally as shown in Egg The
electric insulating plate 8 as a second insulating member is arranged at the upper surface of the
winding electrode group, The negative terminal block 53 {negative pole terminal part) currently united

with the terminal connection part 5b is arranged on the electric insulating plate 8. The electric
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insulating plate 9 as a first insulating member is arranged on the lower surface of the winding electrode

group. The positive pole terminal board 48 (positive pole terminal part) currently united with the

terminal connection part 4b is laminated by the electric insulating plate 9,
{0933]

With bottomed cylindrical shape, the open end prepared the metal vessel ii (for example, /formed from

stainless steel, such as 8US304} which has the reverse part i0 turned up outside as a negative

electrode case which serves as a negative pole terminal, The insulating gasket 12 of ring shape was

fitted into the reverse part ll) of this negative eiectrode case ii. In this negative electrode case i 1,
the eiectrode group was inserted so that that negative terminal block 5a might touch the inner surface

of the negative electrode case ii, and the negative terminal block 5a and the negative electrode case
H were welded by resistance.

{00343

i‘he container made of aluminum 13 which carried out bottomed cylindrical shape was prepared as a

positive electrode case which serves as a positive pole terminals In this positive electrode case 13. the
electrode group was inserted so that that positive pole terminal board 48 might touch the inner

surface of the positive electrode case 13. and the positive pole terminal board 4a and the positive
electrode case 13 were welded by resistance,

{0035}
After drying for 12 hours what welded this electrode group, the negative electrode case, and the

positive electrode case at 85 degrees C, the nonaoueous electrolyte which dissolved LiBl—‘d in the

solvent which mixed ethylene carbonate and gammarbutyllaotone at a ratio of the volume ratio 1:2 at a

ratio of 3.5 mol/l. as a supporting electrolyte was poured in After fitting the positive electrode case
13 into the negative electrode case ii. the upper and lower sides were reversed, it sealed by carrying
out WWW processing to the positive electrode case 33, and 5.3 mm in thickness and the button form

small rechargeable battery of the diameter phii2mm working example 1 were manufactured

{0036]

(Working example 2)
Manufacture of the electrode group was the same as that of the working example i, and applied the
conductive paint which made the portion which an electrode group contacts by the inner surface of a
negative electrode case and a positive electrode case distribute graphite particles without carrying out

welding of the negative pole terminal of an electrode group. welding of a negative electrode case, a
positive pole terminal. and a positive electrode case,

[0037}

After drying 32h of produced electrode groups at 85 degrees C. the electrode group has been arranged
so that the negative terminal block of an electrode group may touch the inner base where the

conductive paint of the negative electrode case which unified the insulating gasket is applied. The

nonaoueous electrolyte made to dissolve 1.58?4 in the solvent which mixed ethylene carbonate and

gamma—butyllaotone at a ratio of the volume ratio 122 at a ratio of $45 moi/L as a supporting
electrolyte is poured in. The positive electrode case in which the conductive paint is applied was fitted

into the inner base so that the positive pole terminal board of an electrode group might furthermore be

touched, and it sealed by carrying out caulking process to a positive electrode case after flip vertical,
and 5,3 mm in thickness and the button form email rechargeable battery of the diameter phi12mm
working example 2 were manufactured.

[0038]

( Comparative example)
5 parts by weight of acetylene black and 5 parts by weight of graphite powder were added as a

conducting agent to LiCoOleO part by weight 5 parts by weight of ethylene tetral’iuoride was added
as a binding agent, alter mixing. it ground and granular positive electrode mixture was obtained. Next,
pressing was performed to 8 mm in diameter, and 2,1 mm in thickness. and this positive electrode
granuiation mixture was used as the positive electrode tablet.

{0039]
Next, styrene butadiene rubber (888) and carboxymethyi cellulose (OMC) were further ground after

2.5 part'by-weight addition, mixing. and drying as a binding agent, respectively to 100 parts by weight

of graphitization mesophase pitch carbon fiber powder, and granular negative eiectrode mixture was
obtained to it, Pressing was performed to 8 mm in diameter. and 2.1 mm in thickness, and the obtained
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anode granulation mixture was used as the anode tablet.

[0040]

Next, after drying 12h of these positive~and-negative—poles tablets at 85 degrees C, it has arranged in
order of a polypropylene nonwoven with a thickness of 0,2 mm which becomes the negative electrode

case which unified the insulating gasket from an anode tablet and polypropylene. and a positive

electrode tablet. The nonaqueoue electrolyte made to dissolve LiBF4 in the solvent which mixed
ethylene carbonate and gamma-butyllactone at a ratio of the volume ratio 1:2 at a ratio of 1,5 moi/l.

as a supporting electrolyte is poured in, Furthermore the positive electrode case was fitted in. caulking

process was carried out to the positive electrode case after flip vertical, and 53 mm in thickness and

the button form small rechargeable battery of the diameter phllme comparative example were
manufactured.

{0041]

About the cell of the working example and comparative example which were produced as above, 3 48h
initial charge was carried out with the constant current constant voltage of 4.2V and 1 mA. Then, it
discharged to 3.0V by the constant current of 250mieroA, and service oapaclty was calculated, A

result is shown in Table i as the service capacity 1. Let what discharged by iS—mA constant current
similarly be the service capacity 2.

{Table 13

«~35
in
'54“:
”z:
lgeN

  
{0042]

In the ease of the light load of 250mioroA, equivalent capacity is obtained compared with the cell of a
comparative example using the electrode of the shape of a tablet which produced the cell of the

working examples 1 and 2 with the conventional granulation mixture molding method although lt was
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clearer than Table l‘ but in the discharge at the time of l5rmA load discharging, capacity is

remarkably large, [n the difference of the current collection method between an electrode group and
the pcsitive'and-negetivewpoles case which is external terminals, it was checked also the current

collection by contact of the working example 2, or current collection by welding of the working example
1 that there is no inferiority in service capacity.
[0043}

Although the working example of the present invention was described using the nonaoueoos solvent
secondary battery which used the nonaqoeous solvent for nonaqueoes electrolyte, It is also possible

to be able to apply naturally also to the polymer secondary battery using a polymer electrolyte or the
solid electrolyte secondary cell using a solid electrolyte. and to use a polymer thin film and a solid“

electrolyte mcmbrane for a change of the separator made of resin. Although described based on the

button form small rechargeable battery sealed by caulking process of a positive electrode case about
cell form, it is also possible to replace a positive~and—negative-pcles electrode and to seal by caulking

process of a negative electrode case. It is not necessary to be a button form and can apply also in the
small rechargeable battery of a coin form also to cell form. it is also possible to apply also in the

rechargeable battery of a cylindrical shape and a square shape. Even if it applies the present invention
to a primary battery. it is possible to acquire an equivalent effect
{00443

Maintaining the advantage of the battery size which a button Form and a coin shaped battery have
being small, and excelling in productivity according to the present invention as described above, the
service capacity at. the time of load discharging can be markedly alike to the conventional colic and the

outstanding big sized cell can be provided. Therefore, the industrial value is very big.
{00453

The present invention is not limited to the above~mentioned embodiment as it is, and in an execution

phase, in the range which does not deviate from the summary, a component is deformed and shape

can be taken. Various invention can be formed with a proper combination of two or more components

currently disclosed in the above—mentioned embodiment. For example, some components may be
deleted from all the components shown in an embodiment. The component covering a different
embodiment may be combined suitably.

{Brief Description of the Drawings]
{00463

[Drawing ‘llThe cross sectional View showing typically the coin type nonaqueous electrolyte secondary
battery concerning one embodiment of the present invention.

[Drawing ZJThe perspective view showing typically the positive electrode used with the coin type
nonaoueous electrolyte secondary battery of fig;

[Drawing Silica perspective view showing typically the anode used with the coin type nonacueous

electrolyte secondary battery of fig}.
{Growing 43The side view and plan view showing the positive pole terminal used with the coin type

nonacueous electrolyte secondary battery of fig.

[growing fil'l‘he side view and plan view showing the negative pole terminal used with the coin type
nonacueous electrolyte secondary battery of fig};
{Drawing {Silhe mimetic diagram for describing the process which makes an electrode and a terminal
unify.

{Growing Z’EThe side view and plan view showing the winding component used with the coin type

nonaooecus electrolyte secondary battery of figf

[Srawing SlThe mimetic diagram for describing the process of inserting in the winding component of
Fig.7 the terminal in which the electrode was unified.

{Drawing SEThe cross sectional view showing typically the electrode group used with the coin type

nonaqueous electrolyte secondary battery of fig;
{Drawing 'lGlThe cross sectional view showing the conventional coin type cell.
{Explanations of letters or numerals]
[00473

i w positive electrode, 1 a M positive pole collector, 1 b —- positive electrode agent contained layer,

1 c w energized part. 2 -— anode, 2 a ~- a negative pole collector and 2b—— anode active substance
contained layer. 2 c -- energized party 3 and 26 —- a separator and 4 ~- 8 positive pole terminal and

4a " a positive pole terminal board and 4b —— a terminal connection part w 4 c w slit, 5 M negative
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pole terminal. 5 a M negative terminal block, 5 b —— terminal connection part, 5 o W slit, 6 —~ winding

component, 7 —— a winding axis and 7a, 7 b —— a notch and 8, 9 —~ on electric insulating plate and 8a, 9
a -— groove part, ll) -_ a reverse part and ll. 22 - a negative electrode case and i2, 23 "— an
insulating gasket and 13, 2i —— positive electrode case. 24 ~— positive electrode tablet, 25 __ anode
tablet.

[Translation done}

as NOTECfiS 2r

JPO and lRPIl’ are not responsible for any
damages caused by the use of this translation.

l.Tl’llS document has been translated by computer. So the translation may not reflect the original
precisely.
2i**** shows the word which can not be translated,

Silo the drawings. any words are not translated.

[Brief Description of the Drawings]
[0046}

[Drawing llThe cross sectionai View showing typically the coin type nonaqueous electrolyte secondary
battery concerning one embodiment of the present invention

[Drawing ZlThe perspective View showing typically the positive electrode used with the coin type

nonaqueous electrolyte secondary battery of fiat
[Drawing 33The perspective View showing typically the anode used with the coin type nonaqueous

electrolyte secondary battery of flgf’l.
{Drawing 43The side view and plan View showing the positive pole terminal used with the coin type

nonaqoeous electrolyte secondary battery of fjgl
[Drawing Billie side View and plan View showing the negative pole terminal used with the coin tyoe

nonaoueous electrolyte secondary battery of fig},
{Drawing SlThe mimetic diagram for describing the process which makes an electrode and a terminal
unify.

[Srawing 73The side view and plan View showing the winding component used with the coin type

nonaqueous electrolyte secondary battery otfig;
{Drawing 83The mimetic diagram for describing the process of inserting in the winding component of
Fig.7 the terminal in which the electrode was unified,

[Drawing EllThe cross sectional View showing typically the electrode group used with the coin type

nonaoueous electrolyte secondary battery offlgi.
{Drawing lalThe cross sectional View showing the conventional coin type cell,

 

{Translation done}

* NOTICES *

JPO and lllPlT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer‘ So the translation may not reflect the original
precisely
23*” shows the word which can not be translated,

31o the drawings, any words are not translated,
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{Drawing 8}
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(54) FLAT NONAQUEOUS SECONDARY BATTERY

(57)Abstraot:

pROBLEM TO BE SOLVED: To provide a fiat nonaqoeous

secondary battery improved in discharge capacity.
SOLUYION: This flat nonaqueous secondary battery is

provided with a seaied container provided by crimping and
fixing a positive electrode container 3 and a negative electrode
container 2 through an insulation gasket 3. and an electrode

group 4 housed in the sealed container and composed by
rolling, in a spiral shape. a iaminate provided with a positive
electrode inciuding a positive eieotrode collector and a

negative eiectrode inciucling a negative electrode collector.

The battery is characterized in that an end part of the positive k‘ "
electrode collector or the negative eiectrode coiiector is

projected on one roiling surface of the electrode group, and

the projected end part is bent to bring it into contact with the
inside surface of the container, out of tine positive electrode

container and the negative eiectrode container, having the
same polarity as the projected end part.

 

a: NOVICES 2!:

JP!) and [NPR are not responsible for any
damages caused by the use of this transiation.

liThis document has been transiated by computer, So the translation may not reflect. the original
precisely.
2%” shows the word which can not be translated.

3.1n the drawings, any words are not translated.

[Claim 11A weliwciosed container obtained by fixing a positive electrode container and an anode
container by caulking via an insulating gasket,

A positive electrode which is stored in the aforementioned well—closed container and contains a
positive pole coiiector. and an anode containing a negative poie coliector.
in a fiat shape nonaqueous secondary battery possessing an eiectrode group which wound laminated

material provided with the above spirally,

20 i 4/0 3124
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A flat shape nonadueous secondary battery making a container internal surface of an end which made

an end of the aforementioned positive pole collector or the aforementioned negative pole collector
project to one winding surface of the aforementioned electrode group, bent an end which projected

i: aforementioned ], and projected [aforementioned 3 among the aforementioned positive electrode
container and the aforementioned anode container. and same polarity contact

{Transiation done}

* NOiiCES *

JPO and iii?” are not responsible for any

damages caused by the use of this translation.

1.3“th document has been translated by computer. So the translation may not reflect. the original
precisely.
2.**** shows the word which can not be translated.

3.in the drawings. any words are not translated.

  

[Detailed Description of the Invention}
[0001]

{Field at the inventioni‘i'he present invention rotates to a flat shape nonaqueous secondary battery.
{0002]

{Description of the Prior Art3The use of a email nonaqueous electrolyte battery like a coin type or a
button type nonaqueous electrolyte battery had the main power supply of small equipment. and the
main backup power supply of the recording element. All are aimed at the prolonged use with minute

power consumption, and, as for the structure, the positive electrode of a peilet type is stored in metal

positive electrode cases, and the anode of a pellet type is stored in metal negative electrode cases

and what interposed the separator between the positive electrode and the anode is known, According
to such a structure, since the reaction surface product of a positive electrode and an anode is email,

reactivity cannot be low, and it can discharge only with minute current,

[000338inoe the electrode group which interposed the separator and was apiraily wound between the
strip-iike positive eiectrode and the anode is used for the cyiindrical shape cell and square—shaped celi

which are used for a celiular phone or an electronic device on the other hand, discharge with big
current is possible for them. There is flexibility which can design the thickness and area of an
electrode in accordance with the load and capacity of the electronic device needed.

[0004]8y the way. also in the coin type or button type nonaqueous electrolyte battery, the necessity
of sending big current has come out For diversification of the purpose of use. In order to send big
current. it is necessary to enlarge the reaction surface product of an electrode and to make it winding

structure iike a cylindrical shape coil or a squarevshaped cell. The method of storing what crushed the

electrode of winding structure and was made into the thin square shape is in the container of the flat

shape used for a coin type or a button type battery. If {for exampie, JP,2000~164259,A published

unexamined application) stores a square-shaped eieotrode group in the container of a cylindrical
shape, it will produce the problem that useless space increases.

{00053in order to solve such a problem, in JP,H31~345826,A published unexamined appiication. making
the height of the axis direction or winding into form smaller than the size of a direction vertical to a

medial axis is proposed;

{GOOSEHoweyen in the cell described in JRHl l~345626.A published unexarnined appiication. since the
electricai link is taken by contact with a tab and a container, high service capacity is not obtained.
[0007}

{Probiem to be sch/ed by the inventionlAn object of the present invention is to provide the flat shape
nonaoueous secondary battery whose service capacity improved.
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{0008]

{Means for solving problemiThe well-closed container obtained when the flat shape nonaqueous
secondary battery concerning the present invention fixes a positive electrode container and an anode
container by caulking via an insuiating gasket, it is a flat shape nonaoueous secondary battery

possessing the eiectrode group which wound spiraliy laminated materiai provided with the positive

electrode which is stored in the aforementioned well—closed container and contains a positive poie

coilector. and the anode containing a negative pole coliector, “ihe end of the aforementioned positive
pole ociiector or the aforementioned negative pole collector is made to project to one winding surface
of the aforementioned electrode group, and the container internai surface of the end which bent the

end which projected {aforementioned ] and projected [ aforementioned ] among the aforementioned
positive electrode container and the aforementioned anode container, and same poiarity is made to
contact.

{0009]

[Mode for carrying out the inventioniAn example of the flat shape nonaqueous secondary battery
concerning the present invention is described.

{001 OJThic fiat shape nonaoueous secondary battery is stored in the well—closed container obtained by
fixing a positive electrode container and an anode container by caulking via an insulating gasket, and

the aforementioned wellnclosed container, and poeeeasee the electrode group which wound apiraliy

iaminated material provided with the positive electrode containing a positive poie coliector and the
anode containing a negative pole collector. A separator can be arranged between a positive electrode
and an anode.

[00i131n this fiat shape nonaqueoua secondary battery, it can have the structure described to the
foliowing (a) — (o).

{0012}(a) Make the end of the aforementioned positive pole collector project to one winding surface of
the aforementioned eieotrode group, bend the end which projected { aforementioned }, and make the
inner surface of the aforementioned positive eiectrode container contact.

[0013}(b) Make the end of the aforementioned negative pole collector project to one winding surface of
the aforementioned eiectrode group, bend the end which projected [ aforementioned }, and make the
inner surface of the aforementioned anode container contact.

{063430;} Make the end of the aforementioned positive pole collector project to one winding surface of
the aforementioned electrode group, bend the end which projected { aforementioned ], and make the
inner surface of the aforementioned positive electrode container contact. The end of the

aforementioned negative pole coiiector is made to project to the winding surface of another side of the

aforementioned electrode group, the end which projected [aforementioned ] is bent. and the inner
surface of the aforementioned anode container is made to contact.

[00353Here a surface vertical to the winding axis of an electrode group is meant as a winding surface.
{00i6}(a) mentioned above Among - (0). according to the composition of (c). since service capacity
can be improved substantiaily, it is desirabie.

[0017](a) mentioned above in the composition of - (c), it is preferable that the end of a negative-
eiectrode-aotive—material contained iayer has projected from the end or' a positive~active—materiai
contained iayer. This is because a iithium dendrite deposits easily at the end of a negative—eiectrode—
activevmateriai contained iayer when the end of the negative—eledmdewctive-materiai contained

layer is opposing with the positive~active—materiai contained iayer,

{00i8}(a) mentioned above in the composition of - (c), the end projected from the winding surface is
bendable to the periphery [ of an electrode group II, or inner circumference cider Since it is hard to

produce an internal short circuit, the one straight to the inner circumference side is preferable.

[OOiQiin an electrode group, it is more preferable than the iength of a winding axial direction to
iengthen lay length orthogonal to a winding axis. By having such composition, it has a thin shape and
the nonaquecus eiectrolyte battery of high energy density can be obtained.

[OOZOJHereafteh it describes about a positive electrode, an anode. a separator, and nonaqueous
electrolyte.

[002131) **** ~~ this positive eiectrode is formed from that with which the positive electrode layer
containing an active material and a conductive material was supported by the charge collector.

[0022]as the aforementioned active materiai ~~ various oxides (for exampie. iithium manganese

multipie oxides, such as LiMn204, ‘-) Lithium nickel complex oxide, such as manganese dioxide, for
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example, i._ii\iiO2 etc., For example, the amorphous vanadium pentcxide containing iithium cobalt

multiple oxides, such as LiCoOz, a lithium cobait nickel composite oxide. and iithium, charcogen
compounds (for example, titanium disulfide, molybdenum dieulfide. etc), etc. can be mentioned.
Especiaiiy. it is preferable to use a iithium manganese multiple oxide. a lithium cobalt multiple oxide,

and lithium nickel complex oxide.

{0023]As the aforementioned charge collector, the expanded metal made from aluminum, aluminium
foil, the mesh made from aluminum, the punched metal made from aluminum. etc. can be used. for
example.

[0024}As the aforementioned conductive material (electricaliy conductive filler). for exampie, carbon

black (for example, acetylene black and furnace black ~~) Graphite and glassy carbon grinding things

(for example, an artificial graphite, powdered black lead, powdered expanded graphite, etc), such as
Ketohen black, powdered or granular type corks, a carbon fiber grinding thing. a grephitized carbon

fiber grinding thing, nickel powder. etc. can be mentioned. ihe aforementioned conductive material may
be used alone. or 2 or more type may use it, mixing.

[OOZSEFor example. a siurry is prepared by mulling positive active material, a conductive material, and a
binding agent under existence of a soivent, the aforementioned positive electrode applies the
aforementioned slurry to a charge collector, and after drying. it is produced by performing press
forming,

{0026]As the aforementioned binding agent. poiyvinylidene Fluoride, a styrene butadiene copoiymer,
carboxymethyl cellulose, its derivative, etc. can be mentioned, for example.

[0027]2) aerator -- this anode is formed from that with which the negative electrode layer containing an
active material was supported by the charge collector.
{00283As the aforementioned active material, the carbonaceous material which does occlusion and

discharge of a lithium ion can be mentioned. for example. as this carbonaceous material —— an organic

polymer compound (for example, phenol resin ....) The carbonaceous material represented by what
obtained by caicinating poiyacrylonitriie, cellulose, etc, corks, what [ is obtained by caicinating a

mesophese pitch J, artificial graphite, and natural graphite, etc. can be mentioned. Especially, it is
preferable to use the carbonaceous material produced by calcinating the aforementioned mesophaee
pitch under ordinary pressure or decompression at the temperature of 500—3000 degrees C in inert

gas atmospheres, such as argon gas and nitrogen gas.

[0029]As the aforementioned charge collector, copper expanded metals, copper foil, .3 copper mesh. a
copper punched metal, etc. can be used, for example.

[0030:lin the aforementioned anode, it permits that a conductive material {electrically conductive filler)
is included. Having described with the positive electrode mentioned above as a conductive material
(eieotricaily conductive filler) and the same thing can be mentioned.

{CGSHFor example, a slurry is prepared by mulling negative electrode active material and a binding
agent under existence of a solvent, the aforementioned anode applies the aforementioned slurry to a
charge collector, and after drying. it is produced by performing press forming.

[00323Having described with the positive electrode mentioned above as the aforementioned binding
agent and the same thing can be mentioned.

[003333) Isolating a positive electrode and an anode, as long as movement of a lithium ion is poSSible.
what kind of thing may be sufficient as a separator separator. As this separator, the microporous film

and nonwoven fabric which carry out the main component of the poiyolefin (for example, polyethylene,
polypropylene} can be used, for exempte,

[003434) Nonaqucous electrolyte nonaqueous electrolyte is prepared by dissolving an electrolyte in a
nonaqueous solvent, for exampie.

{0035]As the aforementioned nonaoueous solvent, for example Ethylene carbonate (EC). propylene
carbonate (PC), Butyiene carbonate (BC), dimethyl carbonate (DMO), Diethyl carbonate (DEC). ethyl
methyl carbonate (8M0), Gamma-butyrolaotone (gamma-BL). euifolene. acetonitriie, 1,2—

dimethoxyethene. 'i.3—dimethoxypropane. wood ether, a tetrahydrofuran (THF). 2-
methyitetrahydroturan. etc, can be mentioned, the aforementioned nonaoueous solvent may be used

atone, or 2 or more type may use it, mixing.

{0036]As the aforementioned electrolyte. for example Lithium perchlorate (Lioloé), Lithium salt. such

as iithium—hexafiuoroohosphete (LipFe) , lithium—borofiuoride (LiBFd), and arsenic iithium hexafiuoride
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(LiAsFG). lithium, trifiuoromethanesulfonate (LECFSSOg), can be mentioned. The aforementioned
electrolyte may be used alone, or 2 or more type may use it. mixing.

{0037]As for the dissolved amount to the aforementioned nonaouecus solvent of the aforementioned
electrolyte, it is desirable to carry out within the limits of 0.2 mol/L - 2 moi/L,

{0038]An example of the flat shape nonaoueous secondary battery concerning the present invention is

shown in Fi .l - 5. Figl is a cross sectional view showing an example (for example, coin type
nonaqocous secondary battery) of the flat shape nonaquecus secondary battery concerning the
present invention.

{0839]The electrode group 4 is stored in the wellrclosed container in which the anode container (cap)
2 of the bottomed cylindrical shape was fixed by caulking to the positive electrode container (outer

can) i of a bottomed cylindrical shape via the insulating gasket 3. The electrode group 4 is produced
by interposing the separator 5 and, for example. being spirally wound between a positive electrode and
an anode. The negative pole collector 6 which the negative pole collector 6 has projected in one

winding surface of the electrode group 4, and was projected was bent at the inner circumference side,
and is in contact with the inner surface of the anode container 2. The positive pole collector 7 which
the positive pole coilector 7 has projected in the winding surface of another side of the electrode

group 4, and was projected was bent at the inner circumference side, and is in contact with the inner

surface of the positive electrode container ll Nonaqueous electrolyte is impregnated by the electrode
group 4.

[0040]"l‘he flat shape nonaqueoos secondary battery concerning the present invention described
above, it is stored in the weiirclosed container obtained by fixing a positive electrode container and an
anode container by caulking via an insulating gasket, and the aforementioned well-closed container.

and the electrode group which wound spirally laminated material provided with the positive electrode
containing a positive pole collector and the anode containing a negative pole collector is provided. The

end of the aforementioned positive pole collector or the aforementioned negative pole collector is

made to project to one winding surface of the aforementioned electrode group, and the container

internal surface of the end which bent the end which projected [ aforementioned 3 and projected
{ aforementioned ] among the aforementioned positive electrode container and the aforementioned
anode container, and same polarity is made to contact.

{00413if lay length orthogonal to a winding axis is made longer than the length of the winding axial
direction of an electrode group in order to attain high-energy—densitwization of a flat type battery,
weaving and decomposition which an electrode group deforms in the shape of a bamboo shoot by the
handling at the time of manufacture. etc. will take place easiiy. According to the invention in this

application. also when the length of the direction orthogonal to a winding axis is made longer than the

length of the winding axial direction of an electrode group it can stop by a bent part that the electrode
and separator near a center of a winding surface tend to project outside, and weaving of the electrode
group at the time of manufacture and decomposition can be reduced.

[0042}8ince the and projected from the winding surface is bent in the state where a notch is not

contained. it is easy to commit repulsive force which tries to return to the original form at a bent part,

and it can improve the touch area of the end and container internal surface which were projected. As
a resuit, since internal resistance of a cell can be made low. service capacity can be improved.
{00433

[Working exampleifiereafter. the working exampie of the present invention is described in detail with
reference to Drawings.

[00443gggis a plan view showing the positional relationship of the positive electrode of an electrode
group and anode in the coin type nonaoueous secondary battery of Figl and a separatorfigfi is a

cross sectional view which is along the IlHil line of lfigZ, Fig.4 is a mimetic diagram showing the
winding object which wound the positive electrode, separator. and anode of Fig.2 spirally, and Fig.5 is a
cross sectional view showing the state where the negative pole collector projected to one winding

surface of the winding object of Fig/l was bent to the inner circumference side.

[0045](Worl<ing example i)
After dissolving 3 parts by mass of poiyvinylidene fluorides (Kureha Chemical industry trade name:

#3 me) in 25 parts by mass of <production of positive electrode> N~methyl pyrrolidone, 8 parts by

mass of graphite (Lonza trade name: K86) was added as positive active material as Li000289 parts by
mass and a conductive material with a mean particle diameter of 3 micrometers. it stirred and mixed
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using dissolver and a bead miil, and the positive eiectrode slurry was prepared. Have the structure

shown in Eggby using die coater for both sides of aluminium foii with a thickness l: as a charge
coliector] of 15 micrometers for this slurry, opening and painting, making it dry, and pressing and
carrying out the siit of the constant intervai, and thickness at 200 micrometers, in the width of the

positive-active-material contained layer 8, at 2 mm, the width of the positive—aotive~material

contained layer non—hoiding area 7 (positive pole collector) obtained the 3.5wmewide reeHike
positive electrode 9 by 15 mm.

[00483As opposed to 100 parts by mass of (production of anode) mesophase pitch system carbon
fiber powder (made by pETOKA), Add i0 parts by mass of graphite powder {Lonza trade name: K815),
mix, and further 4.2 parts by mass of styrene / butadiene latex (the trade name by Asahi Chemical

industry Co.‘ Ltd: sciid content. L153”, 48 {it by weight), As a thickening agent. 20 parts by mass of
distiiled water was added, it mixed with 130 parts by mass of aqueous solutions (1 it by weight of solid
content) of carbcxymethyl celiuiose (the trade name made from the let industriai medicine

manufacture: BSH12), and the siurry was prepared. Have the structure shown in Fig42 by using die
coater for both sides of lO-micrometer—thick copper foil for this slurry, opening and painting, drying,
and pressing and carrying out the slit of the constant interval, and thickness at 200 micrometers, In
the width of the negative~electrode~active~materlal contained layer 10. at 3 mm. the width of the

negativeMelectrode~activermaterial contained layer nonwhoiding area 6 (negative poie collector)
obtained the 4.5~mm~wide reeivlike anode ii by 3.5 mm.

{00473The stripwlike porous membrane made from polyethyiene whose (production of electrode group>
width is 4 mm was prepared as the separator 5. After making the layer contains active material 8 of
the positive electrode 9 oppose to the center portion of the layer contains active material ii) of the

anode ii. It has arranged so that the end of the negative pcie coilector 6 may project the separator 5
from the one and part by the side of the long side of the separator 5 on the outside of between the

positive electrode 9 and the anodes ii and the positive electrode 9 and the end of the positive pole
collector 7 may project it from the end of another side on it. The obtained laminated material was

wound spirally, and as shown in fig the winding finish end of the acquired winding object i2 was fixed
with the adhesive tape 13.

[004838ubsequently, as shown in M the negative pole collector 6 projected to one winding surface
of the winding object 12 was moved to the inner circumference position at intervals of 90 degrees, and

the whole was bent, The positive pcie collector 7 projected to the winding surface of another side of
the winding object 12 was moved to the inner circumference position at intervais of 90 degrees. the
whoie was bent, and the electrode group 4 20 mm in diameter and 4.5 mm in height was obtained.

{00493Nonaqueous electrolyte was prepared by carrying out the L5 moi/L dissolution of tiiEil'fi3 as an
electrolyte to the mixed solvent obtained by mixing (preparation of nonaqueous electrolyte> ethylene
carbonate (EC); and gamma~buty|laotone (gamma—BL) by a volume ratio 1:3.

[005032450 sizes {at 24 mm. the height ota path is 5 mm) were used for the (assembly of cell>
battery container. In the positive electrode container 1, the electrode group 4 was stored so that the

bent part of the positive pole collector 7 might touch the bottom inner face of the positive electrode
container 1, and reduced pressure drying was performed at. 80 degrees C for 24 hours Subsequently.

after cooling to a room temperature, the aforementioned nonaqueous oiectroiyte 0.6g was injected.

After attaching the annular insulating gasket 3 to the open end of the anode container 2. by fixing this
anode container 2 by caulking to the positive electrode container 1, the bent part of the negative poie

collector 8 was contacted to the inner surface of the anode container 2, and the coin type nonaqoeous
secondary battery which has the structure shown in Fig.3 was obtained.

{0051](Worhing example 2)

Thickness by using die coater for both sides of iO—micrometer—thick copper foii for the siurry same
with having described in working example i of which the <production of anode) above—mentioned was
done, opening and painting, drying“ and pressing and carrying out the slit of the constant interval at 200

micrometers, At 3 mm, the width of the negative-electrode—active—material contained layer obtained

the reel—like anode in which a negativeeelectrode~active~material contained layer non—holding area
does not exist. After removing the negative—electrodewactivenmaterial contained iayer of the end of
the short side direction of this anode, the tab made from nickel was welded.

{00523After making the iayer contains active material of a positive electrode oppose to the center
portion of the iayer contains active material of a <production of eiectrode grouo> anode. the separator
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same with having described in working example i mentioned above on the outside of the positive

electrode between a positive electrode and anodes has been arranged so that the end of a positive

pole collector may project from the one end part by the side of the long side of a separator, The
winding finish and of the winding obiect acquired by winding the obtained laminated material spirally
was fixed with adhesive tape.

{0053]8ubaeduently, the whole was bent by moving to the inner circumference position the positive
pole collector projected to the winding surface of another side of a winding object at intervals of 90

degrees, and an electrode group 20 mm in diameter and 4.5 mm in height was obtained.

{00543Having described in working example 1 mentioned above and the thing of the same size were
used for the <assembly of cell> battery container, in the positive electrode conteineri the electrode

group was stored so that the bent part and container base of a positive pole collector might touch, and

reduced pressure drying was performed at 80 degrees C for 24 hours. Subsequently, alter cooling to a

room temperature, the nonaqueous electrolyte 0.6g same with having described in working example 1
mentioned above was injected, After attaching an annular insulating gasket to the open end of an

anode container, by fixing this anode container by caulking to a positive electrode container, the

negative electrode tab was contacted to the inner surface of the anode container, and the coin type
nonaoueous secondary battery was obtained

{00553(Comparative example i) The electrode group was first produced by Figid and the method shown
in 7,

{00563The (production of positive electrode> above—mentioned by using die coater for both sides of
aluminium foil with a thickness {as a charge coliector ] of 15 micrometers for the slurry same with
having described in working example i carried out. opening and painting, making it dry, and pressing
and carrying out the slit of the constant interval. At 200 micrometers, the 0,5~mm—wide plain part was

formed in the both sides of a positive—active—material contained layer For the width of the positive-
active-materiai contained layer at 2.0 mm, and thickness obtained the 3.0~rnm~wide reei-iike positive

eiectrode. After removing the positivemctivewmaterial contained layer of the end l3 of the short side

direction of this positive electrode, the tab 14 made from aluminum was welded,

{005?}Thickness by using die costar for both sides of 10—micrcmeter—thick copper toil for the slurry
same with having described in working exampie l of which the <production of anode) above—mentioned

was done, opening and painting, drying, and pressing and carrying out the slit of the constant interval

at 200 micrometers, At 3 mm, the width of the negative~electrode—active-material contained layer
obtained the reel—like anode in which a negativeceleotrode—active-material contained layer non—

holding area does not exist After removing the negative—alectrode-active—matedal contained layer of
the end 15 of the short side direction of this anode, the tab 16 made from nickel was welded.

{0058]The strip-like porous membrane made from polyethylene whose <prcduction of electrode group)
width is 4 mm was prepared as the separator 17. After making the layer contains active material of a

positive electrode oppose to the center portion of the layer contains active material of the anode
same with having described in working example 2 mentioned above, the separator 37 same with having

described in working example 1 mentioned above between the positive electrode and the anode has

been arranged. It pulled, and it continued and the separator 17 has been further arranged to the
positive electrode side of this laminated material. The winding finish end of the winding object acquired

by winding the obtained laminated material spirally was fixed with the adhesive tape 18, and the

electrode group 19 which the separator has projected to both winding surfaces was obtained.
[00593Having described in working example 1 mentioned above and the thing of the same size were
used for the (assembly of cell) battery container, In the positive electrode container. the electrode

group was stored so that a container internal surface might touch a positive electrode tab. and
reduced pressure drying was performed at 80 degrees C for 24 hours. Subsequently, after cooling to a

room temperature, the nonaqueous electrolyte 0.6g same with having described in working example 1
mentioned above was injected. After attaching an annular insulating gasket to the open end of an
anode container, by fixing this anode container by caulking to a positive electrode container, the

negative electrode tab was contacted to the inner surface of the anode container, and the coin type

nonacueous secondary battery was obtained

{0060](Comparative example 2)
”the winding object was produced the same with having described in working example 1 of which the

(production of electrode group> above~mentioned was done. After forming a notch parallel to a
winding axis in the negative pole collector projected to one winding surface of the winding object at

2(ll1i/O3f24
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equai intervals, the negative pole collector was bent to the inner circumference side, After Forming a

notch parallel to a winding axis in the positive pole collector projected to the winding surface of
another side of a winding object at equai intervals, the positive pole coliector was bent to the inner

circumference side, and an eiectrode group 20 mm in diameter and 4,5 mm in height was obtained.

{0061]hlaving described in working example 1 mentioned above and the thing of the same size were
used for the <assembly of cell) battery container. in the positive electrode container. the electrode

group was stored so that the bent part of a positive pole coiiector might touch the bottom inner race

0? a positive electrode container, and reduced pressure drying was performed at 80 degrees C for 24
hours. Subsequently. after cooiing to a room temperature. the nonaqueous electrolyte 0.6g same with
having described in working example i mentioned above was injected. After attaching an annular

insuiating gasket to the open end of an anode container. by fixing this anode container by caulking to a

positive electrode container. the bent part of the negative pole ooiiector was contacted to the inner
surface of the anode container, and the coin type nonaqueous secondary battery was obtained.

{0062]it aged at ordinary temperature for 24 hours after pouring in the rechargeabie battery of the
acquired working examples 3'2 and the comparative examples 1~2. Subsequently, after the constant

current constant voltage control performed charge at 10 mA equivalent to 0.20 for 30 hours, the

charging and discharging cycle discharged at l0 mA was given. The service capacity and internal
resistance of l cycle eye, 50 cycle eye. and a mo cycle eye are measured, and the result is shown in
the following table 1.

{08633About the rechargeable battery of the working examples 1-2 and the comparative exampies i-2,
the number (inside of 100 electrode groups) which weaving produced in the electrode group by the
method described below is measured, and the result is shown in the following table i.

{0064]ihat is, the electrode group was dropped from 20 cm in height, and form was observed. Less
than +0.5 mm {a maximum of 5.0 mm of total amounts) was used as the good article to the vertical
direction (winding axial direction) of the electrode group. and the thing over +0.5 mm was made into
weaving.
{0065]

{Tabie i} 

50 9i¢&E_ i 30091915 $3??-

  
{OOc‘bjihe rechargeabie battery of the working examples 1—2 is understood that service capacity is
high compared with the comparative examples i and 2, and internal resistance is low so that clearly

from Table 1. According to the reohargeabie battery of the working examples i~2, it turns out that it is
avoidable that the shape of a spirai type of an electrode group collapses due to the handling at the
time of a manufacturing process.

[0067]On the other hand. that internal resistance increases according to the rechargeable battery of
the comparative example 2, Since it has bent to the inner circumference side after putting a notch into

the charge coiiector which made the winding surface of the electrode group project, it is easy to take

lessons for a kink from the form of a bent part, the repuisive force of a bent part becomes weak. and it
is thought that it originates in being easy to produce reliance unevenness. Since the part by which the

notch is formed in the bent part. and the effect which fixes the position of positive and negative poles
or a separator become weak. the form of an electrode group is conjectured to be easy to deform in
the shape of a bamboo sheet.

[0068]

{Effect of the invention]As explained in full detail above. according to the present invention, a flat
shape nonaqueous secondary battery with high service capacity can be provided iow { internal
resistance ].

  

{Transiation done}
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it NOTECES a:

JPO and iii?” are not responsible for any
damages caused by the use of this translation.

{this document has been translated by computer. So the translation may not reflect the original
precisely.
2.**** shows the word which can not be translated.

3.1m the drawings, any words are not translated.

DESCRIPUON OF DRAWINGS

{Brief Description of the Drawings}

{brewing lEThe cross sectionai View showing an exampte {for example, ooln type nonaoueous
secondary pottery) of the flat shape nonaoueous secondary battery concerning the present invention.

[Drawing 23The pian View showing the positional relationship of the positive electrode of an electrode

group and anode in the coin type nonaoueous secondary battery of Ejgl and a separator.
{Drawing BlThe cross sectional View which is along the IIIHIII line of Figfi.

{Brewing AEThe mimetic diagram showing the winding object which wound the pogitive electrode,

separator, and anode of mspirally.
{Drawing 53The cross sectional View showing the state where the negative oole collector projected to

one winding surface of the winding object of Ewes bent to the inner circumference side,
[Drawing Slihe plan View showing the positional relationship of the positive electrode of an electrode
group and anode in the coin typo nonaqueous secondary battery of the comparative example 1, and a
separator.

{Drawing Yll‘he mimetic diagram showing the electrode group in the coin type nonaqueous secondary
battery of the comparative exampie l.

{Explanations of Setters or numerals}
l —- Positive electrode container.

2 ._- Anode container.

3 -- tnsolating gasket

4 ~— Electrode group.
5 w Separator.

6 w Negativeoe|octrode~active~materiai contained layer non—holding area (negative pole collector),

7 _- Positive—active~material contained layer con-holding area (positive note collector).

 

  

{Transiation done]

at NOTICES *

J90 and INPlT are not responsible for any
damages caused by the use of this translation.

1.33233 document has been translated by computer. So the transiation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

3.1m the drawings. any words are not translated.
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PATENT ABSTRACTS OF JAPAN

(1 ”Publication number : 2008w282826

(43)Date of pubiication of application : 30.10.2008

(51}1nt.Ci. Ila/AI 10/36“ (2006‘. a!)
 flvhv 2542? (200i 0L)

(21)Appiioation number :2007—105149 (71)Aoplioant :HITACHI MAXELL LTD

(22)Date of fiiing : 12.04.2007 (72)§nventor : HIGUCHi ISATO
NAKAZAWA KAZUYUK!
SANO KENICHI

(54) OOiN-SHAl’ED NONAQUEOUS ELECTROLYTIC SOLUTION SECONDARY BATTERY

(57)Abstraot:

PROBLEM TO BE SOLVED: To provide a coin-shaped

nonaqueous electrolytic solution secondary battery high in

discharge load characteristics and free of deformation of the
battery accompanied with charge and discharge,
SOLUiiON: As for the ooin~shaped nonaquecus electrolytic
solution secondary battery, 5 oylindricai wound body 10 is

constituted by means that a belt form positive electrode 1 and

a belt form negative electrode 2 are wound via a belt form
separator 3, the wound’around shaft direction of the wound

body 10 is the same as the height direction of a battery can

13, the ratio D/H between the outer diameter D (mm) of the
wound body 10 and the height H (mm) of the wound-—around
shaft direction of the wound body 10 is 1—25, the positive

electrode 1 is equipped wit a positive electrode current
collector and at least one oieoe of a oositive electrode lead,
and when the oross~sectionai area of the positive electrode

lead is C (mm2), the number of the positive leads is n, and the

cross-sectional area of the positive electrode current
collector is S (mmZ), these ratio (C X n)/S is l or more.

 
* NOYiCES *

JPO and lllPlT are not responsible for any
damages caused by the use of this translation.

LThie oooument has been translated by computer So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

3.1n the drawings. any words are not translated.

 
{Claim(e)3

{Claim 1}

it is a coin form nonaqueous electrolyte secondary battery containing a etrip~like positive electrode, a

strip—iike anode, a strip'like separator, and a battery can of a coin form,
Yhe aforementioned positive electrode and the aforementioned anode are wound via the

2014/03/24
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aforementioned separator. and constitute a cylindrical winding object

A winding axial direction of the aforementioned winding object is the same as a height direction of the
aforementioned battery can,

a ratio with outer diameter I: of the aforementioned winding object ] 0 (mm), and height { of a winding

axiai direction of the aforementioned winding object} H (mm) —- D/H is i-25

The aforementioned positive electrode is provided with a positive poie coiieotor and at least one
positive electrode leads.
if a cross-sectional area of n and the aforementioned positive pole collector is set [ a cross-sectional

area of the aforementioned positive electrode ieads ] to S (mmz) for the number of C (mmz) and the
aforementioned positive eiectrocle ieads -- these ratios (an) “ a coin form nonacueous electroiyte
secondary battery! wherein /S is one or more.

{Claim 23

The coin form nonaqneoos electrolyte secondary battery according to claim 1 whose aforementioned
ratio D/H is 15-23.

{Claim 3]

The coin form nonaqueous electroiyte secondary battery according to claim 1 whose volume of the

aforementioned coin form nonaqueous electrolyte secondary battery of more than i cm3 is below "I

ems.

{Claim 4]

"the coin form nonaqueous electroiyte secondary battery according to claim 1 whose ooter diameter of
the aforementioned battery can is not less than 20 mm 50 mm or icesi

[Claim 5]

ihe coin form nonaqueous electrolyte secondary battery { the aforementioned positive eiectrode and
the aforementioned anode ] according to ciaim l occlusion and can emit a lithium ion.

{Transiation done}

* NOTICES *

JPO and liiPl T are not responsible for any
damages caused by the use of this translation.

l.‘i"his document has been transiated by computer. So the translation may not reflect the originai

precisely.
23*” shows the word which can not be translated

33o the drawings, any words are not translated,

 
{Detailed Description of the Invention}
{Field of the invention}
{0001}

The present invention relates to a coin form nonaqueous electrolyte secondary battery with a high
discharging ioad characteristic

[Background of the Invention]
{0002]

The coin form nonaqueous electroiyte secondary battery represented by the coin form rechargeable
iithium—ion battery, It is also cailed a button form or a flat form nonaqueous eieotrolyte secondary

battery, and is observed as a sized celi corresponding to heavy loading which persons such as a

headphone set, ciock type communication equipment, and body clamping—die medical equipment use
for what is calied a wearable apoiiance etc. that are used attaching to the body.

[0003]
there is a thing using the electrode body which iaminated at a time the positive eieotrode circularly

pierced as a conventional coin form rechargeable lithium~ion battery, for examoie and one anode via

20} 4/03/24
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the separator. However, in this type of celi, since an electrode becomes thick, the diffused resistor of
a lithium ion to the thickness direction of an electrode increases. there is a fault in which a discharging

ioad characteristic is deteriorated, and there is a problem that it can be used only for the use of low~
power output.

[0004]

in order to solve the abovennenticned problem, the method of making an electrode thin is proposed by

using the electrode body which wound the strip—like positive electrode and the strip-like anode via the

strip—like separator (for example, a Patent document 1. a Patent document 2, a Patent document 3‘
see Patent Document 4,).

{Patent document 1] dP,2003—77543,A
{Patent document 2] JP2005~310578A

{Patent document 3] JPHl in345626,A
{Patent document 4] dP,Hi lw354i50,A

{Description of the invention]
[Problem to be soived by the invention}

{0005]

in the cell proposed by the Patent document 1 and the Patent document 2, The electrode body is
inserted in a battery can after winding 8 strip-like positive electrode and a stripwlihe anode via a strip—-

iike separator, forming an electrode body, and molding the electrode body into flat shape, and the

winding axial direction of an electrode body and the height direction (thickness direction) of a battery
can have intersected perpendicularly. In this case. since the eiectrode body in a battery can is seen
from the height direction of a oeli and formed in the shape of a rectangular head, there is a problem

which a gap produces between an electrode body and a battery can, and capacity loss produces. in
this electrode structure. in order that expansion and the contracting direction of the electrode

accompanying the charge and discharge of a cell may correspond with the height direction of a battery

can, when charge and discharge are repeated. a possibility of deforming into a height direction also has
a cell.

[0006]

On the other hand by the cell proposed by the Patent document 3 and the Patent document 4, in
order that a gap may not arise between an electrode body and a battery can since the winding axial
direction of an eiectrode body and the height direction of a battery can are the same, and expansion

and the contracting direction of the electrode accompanying the charge and discharge of a cell may

correspond with the radial direction of a battery can, even if it repeats charge and discharge, there is
also no possibility that a cell may deform,

[0007]
However. in the patent document 3 and the Patent document 4, it is [that electrode structure is only

disciosed and ] and no specific constitution for improvement in a heavy loading characteristic is
discicsed. Of course, no specific constitution for improvement in a heavy loading characteristic is
disciceed also in the Patent document 1 and the Patent document 2.

{0008]

The present invention is what solved the above—mentioned problem, and provides a coin form
nonaqueous electrolyte secondary battery with a high discharging load characteristic.

[Means for solving problem]
[0009]

A positive electrode with a strip—like coin form nonaoueous electrolyte secondary battery of the

present invention, and a strip~like anode, Are a stripdiiae separator and the battery can of a coin form
an included coin form nonaoueoos electrolyte secondary battery, and the aforementioned positive
electrode and the aforementioned anode. It is wound via the aforementioned separator, constitute a
cylindrical winding object, and the winding axial direction of the aforementioned winding object is the

same as the height direction of the aforementioned battery can, and Outer diameter { of the
aforementioned winding object] D (mm), a ratio with height { of the winding axial direction of the

aforementioned winding object] H (mm) —* D/l—l being 1—25 and the aforementioned positive electrode,

if it has a positive pole collector and at least one positive electrode leads and the cross~sectionai area

of n and the aforementioned positive pole collector is set [ the oross-sectionai area of the

aforementioned positive electrode leads ] to 8 (mm?) for the number of C (mmz) and the
aforementioned positive electrode leads —— these ratios (an) -— /S is characterized by being one or
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more,

{Effect of the Invention]
{0010]

According to the present invention, a discharging load characteristic is high and a coin form
nonaoueous electrolyte secondary battery also without deformation of the cell accompanying charge

and discharge can be provided.

[Best Mode of Carrying Out the Invention]
{0011}

Hereafter, the embodiment of the coin form nonaoueous electrolyte secondary battery of the present
invention is described.

{0032]

It has a strip—like positive electrode. a strip—like anode. a strip-like separator, and a battery can of a
coin form, a positive electrode and an anode are wound via a separator, and the coin form nonaoueous

electrolyte secondary battery of the present invention constitutes the cylindrical winding object. By
this structure, an electrode can be made thin and a discharging load characteristic can be improved to
some extent.

{00KB}

The winding axial direction of the abovcrmentioned winding object is made the same as that of the

height direction of a battery can. Deformation of a cell can be prevented, even it expansion and the

contracting direction of an electrode, and the radial direction of a battery can firm in strength
correspond and it repeats charge and discharge by this structure.

[00M]

a ratio with outer diameter [ of the above—mentioned winding object ] D (mm), and height [ of the
winding axial direction of a winding object } H (mm) —— D/H (fiakiness) is set as l~25. 8y less than one.
D/H cannot say it as a coin shaped battery, and is not suitable for the coin form nonaqueous

electrolyte secondary battery for wearable appliances as which high capacity is required by thin small
size.

{0015]
if D/H exceeds 25, it will deviate from the tolerance level of the usual cell design. That is, since about

2 mm is required for the electrode width which can bear the manufacturing process which winds an
electrode at the lowest, the minimum of height H of the winding axial direction of a winding object is 2
mm. ‘l’he maximum of the outer diameter 9 of a winding object. is considered to be 50 mm from the

size of the apparatus which mounts a cell, For this reason, the maximum of D/H is set to 25» As for
D/H, when cell capacity required for the apparatus which mounts a cell is taken into consideration,

15—23 are more preferable.
{0016]

The above~mentioned positive electrode is provided with a positive pole collector and at least one

positive electrode leads. and if the croas~sectionai area ofn and a positive pole collector is set to S

(mm?) for the number of C (mmz) and positive electrode leads. the cross~sectionei area of positive
electrode leads, these ratios (an) —~ /’8 is set or more to one and is more preferably set or more to

two. Thereby. a discharging load characteristic can be improved further and it becomes the optimal as
a cell for various equipment by which a heavy loading characteristic is demanded. This is because the
increase in the electrical resistance in a positive electrode lead part can be inhibited by enlarging the

gross area (an) of positive electrode leads from the cross—sectional area (S) of a positive pole
coiiector.

{0037]

a ratio (an) -- although the maximum in particular of /S is not limited —— a ratio (an) ~~ when /S
exceeded 10 and the winding object with it in which the thickness of positive electrode leads becomes
thicker than the thickness of a positive pole collector too much is formed. positive electrode leads

stop meeting the outside of a winding object. and there is a possibility that a cylindrical winding object

may deform. {cylindricaiJ Thereby. problems, such as reduction in service capacity. an increase in
electrical resistance. and a deposit of a lithium metalc may arise‘ for this reason, a ratio (Oxn) -- as

for 1’8, it is preferable that it is ten or less,
[00183

What is necessary is in the case of n= l lie, when the number of positive electrode loads is one), to

be set to C/S>=1 andjust to make thickness of positive electrode leads more than the thickness of a
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positive pole collector. since it is above passage (an) /S>=i. Although the width in particular of
positive electrode leads is not limited, when the rationality of manufacture of positive electrode loads
is taken into consideration, not less than 8 mm is preferable.

[0039]
As for the volume of the coin form nonaqueous electrolyte secondary battery of the present invention,

~rt is preferable that more than 1 cm3 is below 7 cm3. If it is this within the limits, it will become the
optimal as a coin form nonaqueous electrolyte secondary battery for wearable appliances with which

high capacity is demanded by thin small size
[0020]

As for the coin form nonaqueous electrolyte secondary battery of the present invention, it is

preferable that the outer diameter of a battery can is not less than 20 mm 50 mm or less if it is this
within the limits, it will become the optimal as a coin form nonaqueous electrolyte secondary battery

for wearable appliances with which high capacity is demanded by thin small size like the above.
{0021]

Next, an example of the coin form nonaqueous electrolyte secondary battery of the present invention

is described based on Drawings, However, in figi— Figlfi, the same code may be given to identical
parts and the duplicate description may be omitted
[0022]

Figl is a perspective view of the winding object used lFor the present invention. In Fig.1, the winding
object l0 winds a strip-like positive electrode and a strip—like anode via a strip—like separator, and is
produced.

[0023]
The above~mentioned positive electrode adds a solvent to the mixture containing positive active
material, the electric conduction auxiliary agent for positive electrodes, the binder for positive

electrodes, etc, and after applying to both sides of a positive pole collector the positive electrode
mixture paste obtained by mulling sufficiently and drying, it can form it by controlling the positive
electrode mixture layer to predetermined thickness and predetermined electrode density.

{0024]
As the above-mentioned positive active material, although lithium nickel oxides, such as lithium

manganese oxidation things, such as lithium cobalt oxides, such as LiCoOz, and LiMn204, and LiNiOZ,

etc. can be used. if occlusion and discharge of a lithium ion are possible, limitation wiil not be carried

out to these, for example.

[0025]
it wiii not be limited especially li’ it is a stable electronic conductor chemically substantially in the

constituted cell as the aboveementicned positive pole collector, As a positive pole collector, aluminium

foil etc. are used. for example.
{0026]

The charge collector exposed part which has not applied positive electrode mixture paste to the one

and part of a positive pole collector is provided, and the positive electrode leads ii are formed by
turning on a charge collector exposed part. A charge collector exposed part may be provided to the
both ends of a charge collector, and may also provide positive electrode leads to the both ends of a

charge collector. It is good also as positive electrode leads to replace with the above—mentioned

positive electrode leads which turn up and form a charge collector exposed part, and weld the tab as a

separate cart to the one end part or both ends of a positive pole collector.
{0027‘}
The above—mentioned anode adds a solvent to the mixture containing negative electrode active

material, the electric conduction auxiliary agent for anodes, the binder for anodes, etc. and after

applying to both sides of a negative pole collector the negative electrode mixture paste obtained by
mulling sufficiently and drying, it can form it by controlling the negative electrode mixture layer to

predetermined thickness and predetermined electrode density,
[00283

As the above—mentioned negative electrode active material, although carbon materials. such as

artificial graphites, such as natural graphite or massive black lead, scaly graphite, and earthy graphite,
are used, if Occlusion and discharge of a lithium ion are possible, limitation will not be carried out to

these, for example,
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[0029]

It. will not be limited especially if it is a stable electronic conductor chemically substantially in the
constituted cell as the above‘mentioned negative pole collector, As a negative pole collector, copper

foil etc. are used. for example,

[0030]

The charge collector exposed part which has not applied the negative electrode mixture paste to the

one end part of a negative pole collector is provided, and the negative electrode loads 12 are formed
by turning up a charge collector exposed part A charge collector exposed part may be provided to the

both ends of a charge collector. and may also provide negative electrode leads to the both ends of a
charge collector. It is good also as negative electrode leads to replace with the aboveementioned

negative electrode leads which turn up and form a charge collector exposed part, and wold the tab as
a separate part to the one and part or both ends ofa negative pole collectori
{0031}

Although the positive electrode loads 11 were provided to the periphery side of the winding object l0
and the negative electrode leads 12 were provided to the inner circumference side of the winding

object 10 in Egg, “the positive electrode loads 11 may be provided to the inner circumference side of
the winding object it}, and the negative electrode loads 32 may be provided to the periphery side of
the winding object l0, and both the positive electrode leads ii and the negative electrode loads 12
may he provided to the periphery side of the winding object 10.
{0032}
The insulating fine porous thin film which has the big degree of ion permeation and predetermined

mechanical strength as the abovewmentioned separator is used, What has a Function which blookades a

fine hole shove constant temperature (100-140 degrees C). and raises resistance is preferable from a

point of the improvement in safety of a cell. The sheet, the nonwoven fabric and textile fabrics which
consist of olefin system polymer or glass fibers which have organic solvent—proof nature and

hydrophobicity, such as polypropylene and polyethylene, as the above—mentioned separator

specifically, or the porous body layer which Fixed the particles of the olefin system with adhesives is
used.

{90333

Fig.2 is a perspective view showing the process which is inserting the winding object 30 in the
cylindrical battery can 33‘ The winding object 10 is inserted in the battery can 13 so that the winding
axial direction N may become the same as that of height direction M of the battery can 13‘ As for the
construction material of the battery can 13. aluminum etc. are used. The lower electric insulating plate

(not shown) is arranged at the bottom part of the battery can 13, The construction material in

particular of a lower electric insulating plate is not limited, but can use polymer materials, such as a
polyphonylene sulfide (PPS).
{0034}

Fig.3 is a perspective view showing the process which arranges the upper electric insulating plate M
on the winding object it). after inserting the winding object 10 in the battery can 13. The same
construction material as the above—mentioned lower electric insulating plate can be used for the

construction material of the upper electric insulating plate 14,

{0035]

Figs?) is a perspective view in the state where the reverse part and the negative electrode leads 12 of
the negative pole terminal 16 which placed the upper electric insulating plate 14 on the winding object
10, and are arranged in the central part of the lid 35 were welded. The lid 15 and the negative pole
terminal 16 are insulated with the insulating packing 37, As for the construction material of the lid l5,
aluminum etc, are used like the battery can i3r As for the construction material of the negative pole

terminal 16, nickel etc. are used. polymer materials. such as polypropylene (PPX can be used for the
construction material of the insulating packing 17.

[00363

Fig.5 A is a perspective view in the state where the battery can 13 and the lid l5 were joined by laser

welding etc. Fig.5 8 is a cross sectional view of the B—8 line of MA, in 5&8, the winding object
10 is stored in the well—closed container formed with the lid 15 and the battery can l3, and the lower

electric insulating plate 19 is arranged at the bottom part of the battery can 33. However, in Fig.5 B,

the portion by the side of the inner circumference of the winding object 10 is not made into the
section, The winding object 10 has the structure which wound spirally the strip—like positive electrode
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l and the strip~like anode 2 via the strip—like separator 3 as above—mentioned. the positive electrode

leads 11 are joined in the state where it was inserted between the battery can ”£3 and the lid 15.

lhereby, the battery can 13 and the lid 15 function as a positive pole terminal. However, depending on
the construction material of the battery can 13, the battery can 13 and the lid 15 may serve as an

anode, If an electrolysis solution is poured in and the pouring-in mouth 18 is finally sealed with an

obturation object (not shown) from the pouring—in mouth 38, a coin form nonaqueous electrolyte
secondary battery will be completed.

{0037}

‘l’he above-mentioned electrolysis solution, for example Vinylene carbonate (VG), propylene carbonate
(PC), Ethylene carbonate (EC), botylene carbonate (BC), dimethyl carbonate (DMC), Diethyl carbonate

(DEC), methylethyl carbonate (MEG), Organic solvents, such as gamma~botyrolactone to one kind or

the solvent mixed two or more kinds, For example, what is necessary is just to use the electrolysis

solution in which at least one kind of lithium salt chosen from LiClOd, LiPFe, LiBFé, LiAsFa. LiSbFG.

LiCngOS, etc. was dissolved. What is necessary is just to make concentration of the Li ion in this
electrolysis solution into 0.5 - l,$ moi/L.

{0038]

Fig.6 is a mimetic diagram of the winding object 10. In m the graphic display of positive electrode
leads and negative electrode leads is omitted. a ratio with outer diameter { of the winding object. 10] D

(mm). and height { of the winding axial direction of the winding object 10] H (mm) ~— S/H ls set as l-

25, a ratio with the reaction usable area it (mmz) to which the area A (mmz), positive electrode. and
anode of the upper face part of the winding object 10 are opposing W as for R/A, it is preferable to
set it as 9—25.

{0339]

Fig.7 is a mimetic diagram of the positive electrode for describing the parameter of the present

invention. In M the let positive active material layer 22 and the 2nd positive active material layer
23 formed shorter than the 1st positive active material layer 22 are formed in both sides of the strip—

like positive pole collector 21 of the positive electrode 20. The end of the positive pole collector Zl in
which the positive active material layer is not formed is bent, and forms the positive electrode leads

24. Here. in the length of the 151; positive active material layer 22, if width of d (mm) and the pOsitive

pole collector 21 is set to W {mm}. the reaction usable area R (mmz) will be set [ length / of L (mm)
and the 2nd positive active material layer 23 ] to R=(t.+d) xW.
{0040]

It is preferable that L/(an) of these ratios will set the crescesectional area of the positive electrode
20 including the positive oole collector 21, the let positive active material layer 22. and the 2nd

positive active material layer 23 as 2000~8000 if the number of i3 (mmz) and positive electrode leads is
set to n,

{0041]

Fig.8 is a cross sectional view of the H line of Fig.7,FigB is a cross sectional View of the [Hi line of

Flg,7,il’ the cross—sectional area of n and the positive pole collector 21 is set [ the cross-sectional

area of the positive electrode leads 24 3 to S (mmz) for the number of 0 (mm?) and positive electrode
leads here W these ratios (an) W /S is set or more to one.

[0042]
PigilO is a perspective view showing other Forms of the positive electrode leads of Fig.7.ln Figili), the

positive electrode leads 25 are formed by welding a tab to the end of the positive pole collector 2i.

ratio L/(an) described above even it it was a form of Hall), and a ratio (an) w the optimum range
of /S is the same.

{Working example}
[0043]
Hereafter. although the present invention is described based on an working example. the present

invention is not limited to the following working examples.
[0044}

(Working example 1)
(Production of a positive electrode)

LiCoOztso part by weight which is positive active material, and acetylene black which is electric
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conduction auxiliary agents : 10 parts by weight, Pciyvinylidene fluoride (PVDF) which is a binder: To 5

parts by weight, N—methyl—Z-pyrroiidone (NMP) was mixed so that it might become uniform as a

soivent, and the positive electrode mixture content paste was prepared to them. This positive
eiectrode mixture content paste was appiied so that the active material application iength of the

surface side might become both sides of aluminium foil with a thickness [ used as a positive pole
collector] of 20 micrometers and the active materiai application length of the 1223*mm and back
surface side might be set to H55 mm, and it dried. Then. the calendar process was performed, the

thickness of the electrode was adjusted so that cveraii thickness might be set to i34 micrometers, it

out so that it might be set to 3.0 mm in width, and the ctrip-iike positive electrode was produced. “The
active materiai uncoated portion is formed in the both ends of the produced strip-dike positive
eiectrode‘

[0045}
Here. the periphery side at the time of forming a winding object is said, the back surface aide means
the inner circumference side at the time of forming a winding object. and the same of the surface side

of the above—mentioned positive pole coiiector may he said of the case of the negative poie collector
mentioned iater.

{00:38]
(Production of an anode)

Black—lead;90 part by weight which is negative electrode active material. and PVDF which is binders:

i0 5 parts by weight. NM?3 was mixed so that it might become uniform as a soivent, and the negative
electrode mixture content paste was prepared to them, This negative electrode mixture content paste

was applied so that the active material application length of the surface side might become both sides

of copper foil with a thickness { used as a negative pole collector ] of 12 micrometers and the active
material appiicaticn length of the i207-mm and back surface side might be set. to 1207 mm, and it
dried. Then, the calendar process was performed. the thickness of the eiectrode was adjusted so that

overall thickness might be set to 342 micrometers, it out so that. it might be set to 3.5 mm in width,

and the strip—like anode was produced, The active material uncoated portion is formed in the both
ends of the produced strip—dike anode.
{00473

<Production at a winding object)
Between the strip—like positive electrode and anode which were produced as mentioned above. the

separator which consists of a fine porous film made from polyethylene 20 micrometers in thickness

and 4.3 mm in width was arranged and wound, and the winding object was produced. The winding object
was formed so that aii of the positive—aotive—materiai application part of both sides of a positive

eiectrode might oppose with a negative-eiectrodemctive—material appiication part. Next, the aluminium

foil of the active material unooated portion of a positive electrode was turned up and taken out from
the end by the side of the outer peripheral part of a winding object. and one positive electrode leads

were Formed. Copper foii of the active material uncoated portion of an anode was turned up and taken

out from the end by the side of the inner periphery of a winding object (center side), and one negative
electrode leads were formed.

{0048}

the outer diameter D of the produced winding object w height H of 23.5 mm and a winding object -~
3.7 mm and these ratios "- D/H was 6.4. the cross—sectional area C of positive electrode ieads ~-

severai n of 0.06mm2 and positive electrode leads we the crosswectional area S of l and a positive

pole coiiector -— 0.06mrn2 and these ratios (an) .. /S was i.0.
{0049}

(Preparation of an electroiysis solution)

The electrolysis solution which did 1.2 mol / L dissoiution of LiPFG was; prepared in the mixed scivent
(the mixture of EOzDEC a product ratio 3:2) of ethylene carbonate (EC) and diethyl carbonate (DEC).
{0050]
<Produotion of a cell)

The battery can made from aluminum (the outer diameter of 24 mm, 5.0 mm in height, side surface
0.25 mm in thickness, and bottom surface 0.3 mm in thickness) and the iid made from aluminum (24

mm in diameter and 0,4 mm in thickness) were prepared. Fitting of the negative pole terminal made
from nickel 6 mm in diameter is carried out in the center of a lid via the packing made From
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polypropylene. Next, after having arranged the 0.05-mm—thick tower electric insuiating plate made from
PPS at the bottom part of the above~mentioned battery can, the above-mentioned winding object was
inserted into the battery can so that the winding axial direction of a winding object might become the

same as that of the height direction of a battery can. Next, after having arranged the 0,05—mm—thick

upper electric insulating plate made from PPS in the upper part of a winding object. negative eieotrode
ieads were welded to the back side of the negative pole terminai. Then. the battery can and the lid
were joined by laser Welding. inserting positive eieotrcde leads between a battery can and a lid.

[0051]

After pouring in the abovewmentioned eieotrolysis soiution from the pooring~in mouth with a diameter
of 1,5 mm provided by the lid finaliy and making an eieotroiysis solution permeate an eiectrode body

sufficiently. it seaied by inserting a sealing pin in a pouring-in mouth and carrying out iaser welding, and

the battery body product produced the coin form rechargeable iithiom'ion battery of 2.3 ems.
{0052]

(Working example 2)
The aluminium foil of the active materiai unooated portion of a positive eieotrode was turned up,

respectiveiy, and was taken out from the end by the side of the outer peripheral part of a winding

object, and the and by the side of an inner periphery, and the battery body product produced the coin

form nonaqueoos eieotrolyte secondary battery of 2.3 cm3 iike the working example i except having
formed two positive electrode leads.

{0053]

the outer diameter D of the winding object of this example -— height H of 23.5 mm and a winding

object ~— 3.7 mm and these ratios ~- D/H was 6.4. the crosa'seotional area 0 of positive eiectrode

ieada W several 0 of 9,06mm2 and positive eiectrode leads —— the cross~sectional area S of 2 and a

positive poie collector ~-— (106me and these ratios (an) -- /S was 2.0.
{00543

(Working example 3)

At the end of the aluminium Foil of the active material unooated portion of a positive eieotrode, 0.02
mm in thickness. The tab made from aluminum 5 mm in width and 8 mm in length was joined by
uitrasonio weiding, it took out from the outer peripheral part side of a winding object, and the battery

body product produced the coin form nonaqueous electroiyte secondary battery of 2.3 (237:3 like the
working exampie i except having formed one positive eiectrode ieads,

{0055}

the outer diameter D of the winding object of this example —— height H of 23.5 mm and a winding
object —~ 3,7 mm and these ratios -— D/H was 6A the crosrseotional area 0 of positive electrode

ieads __ several n of 0.10mm2 and positive eiectrode ieads *- the oroswsectional area S ofi and a

positive poie collector —- (IOEirnm2 and these ratios (an) “ /S was 1,7,
[0956]

(Comparative example i)
At the end of the aluminium foil of the active material uncoated portion of a positive electrode, 002
mm in thickness. The tab made from aiuminum 2.5 mm in width and 8 mm in length was joined by

ultrasonic weiding, it took out from the outer peripheral part side of a winding object. and the battery

body product produced the coin form nonaqueous electroiyte secondary battery of 2.3 cm3 like the
working example 1 except having formed one positive eiectrode ieads.
[00573

the outer diameter D of the winding object of this comparative exampie —- height H of 23.5 mm and a

winding object -— 3.7 mm and these ratios —— D/H was 6.4. the oross~eectionai area C of positive

eieotrode leads -.. several n of 0.05mm2 and positive electrode ieads __ the crossosectional area S of

1 and a positive pole coilector -— 0.06mm2 and these ratios (an) —— /S was 0.8.
{00583

Each dimension of the positive electrode of the working examples i~3 and the comparative example i
and an anode is summarized in Table l and 2‘ and is shown.

{0059]

[Table i]
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{0060]
{Table 2]

la:-m? M; '“"
ngsfizfil/gimflil)

i 2 0 7/1 2 p 7.

[00613

The cell parameter and e§ectmde parameter of the working examples 1-3 and the comparative
example 1 are shown in Table 3 and 4.

{00623

[Tabie 3}

 E __________
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(51.11")  
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[00643
(Evaiuatlon of a battery oharacteristlo>

Constant potential charge was performed until it performed constant current charge to 4.3V by 0.20

and the current value was set to 0,020 after that about each cell cf the working examples lw3 and the
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comparative example i. Next, constant current discharge was performed to 30V by 020, and initial

capacity (a) was calculated. "C" means the current value in the case of discharging the design

capacity of a cell in 3 hour.
{0065}

Then, constant potential charge was performed until it performed constant current charge to 4.3V by
(120 and the current value was set to 0.020 after that in each cell, Next constant current discharge

was performed to 3.0V by 20. and heavy~loading capacity (in) was calculated.
[00663

The above—mentioned result to the capacity maintenance rate Z (iii) was searched for from the

following formula, and it evaluated as a discharging load characteristic,
{0067]
2=(b/a) x300

{9068]

The abovewmentioned battery characteristic is shown in Table 5 with parameter 0/14, and a parameter
(anl/S.

{0069]
(Evaluation of a cycle characteristic)

The charge—and—discharge cycle test was done like next. Charge performed constant potential charge
until it performed constant current charge to 4,3V by 0.50 and the current value was set. to 0.020
after that about each cell, Discharge performed constant current discharge to 3.0V by KL it repeated

up to 200 cycles by making this charge and discharge into one cycle Next, the appearance of the cell
was observed by viewing and the existence of deformation of a cell was checked. The result is shown
in Table 5‘

 

 

 
 

  
{0070]

{Table 5}

ti‘ ilil 4?“: ll»:

illilllfilet hfitifiltr‘t’n 2

(no 112________________ tax.“
220 90

210 93

ni§§5_c____________________g3..........________________________________

330 in i8”

   
 

[0071]

From Table 5, the working examples 3-3 which have a parameter {an)/’S in one or more ranges are
understood that the capacity maintenance rate 2 (heavy loading characteristic) is high compared with

the comparative example i out of the range. By each cell of the working examples 1—3 and the

comparative example i, even if it repeated charge and discharge 200 times, no deformation of a cell
was accepted.

{industrial applicability]
{0072}
As described above, the discharging load characteristic of the present invention is high, and a coin
form nonaoueous electrolyte secondary battery also without deformation of the cell accompanying

charge and discharge can be provided, This coin form nonaqueous electrolyte secondary battery can
be widely used as a power supply of not only the power supply for wearable appliances but various
apparatus.

{Brief Description of the Drawings]
[0073]

[Drawing ‘llit is a perspective view of the winding object used for the present invention.

[Drawing 23h; is a perspective view showing the process which is inserting the winding obgect in a
cylindrical battery can.

[Drawing SlAfter inserting a winding object in a battery can. it is a perspective view showing the
process which arranges the upper electric insulating plate on a winding object.

2014/03/24

JLab/Cambridge, Exh. 1002, p. 400



JLab/Cambridge, Exh. 1002, p. 401

12/l6 Kw?

[Drawing 43ft is a perspective view in the state where the reverse part and negative eiectrode leads of

the negative pole terminal which placed the upper electric insulating plate on the winding object, and
are arranged in the central part of the lid were welded.

[Drawing SJFSgfi A is a perspective view in the state where a battery can and a lid were joined by laser
welding etc.

Fig.5 8 is a cross sectional view of a 8-8 line of MA.

[Drawing Slit is a mimetic diagram of a winding object.

[Qrawing flit is a mimetic diagram of the positive electrode for describing the parameter of the
present invention.

[Granting 831th: a cross sectionai view of the {—1 line offlgl

[Qrawing 9 it is a cross sectional view of the {HI line of flgl
[Drawing l03lt is a perspective View showing other forms of the positive electrode leads of fig:
[Explanations of letters or numerals]
[0074]
1 Positive electrode

2 Anode

3 Separator
10 Winding object
11 Positive electrode leads

12 Negative electrode ieads
13 Battery can

14 An upper electric insulating plate
15 Lid

16 Negative pole terminal

17 insulating packing
18 Pouringwin mouth
19 Lower electric insulating plate
20 Positive electrode

2? Positive pole collector
22 The let positive active material layer

23 The 2nd positive active material layer
24 Positive electrode loads

25 Positive electrode leads

 

{Translation done]

* NOTICES *

JPO and lNPlT are not responsible for any
damages caused by the use of this translation.

1."l"his document has been translated by computer, So the translation may not reflect the original

precisely.
2.**** shows the worci which can not be translated.

Sin the drawings, any words are not translated.
 

 
{Brief Description of the Drawings]
{0073}

{Drawing llit is a perspective view of the winding object used for the present invention.

{Drawing 238; is a perspective view showing the process which is inserting the winding object in a
cylindrical battery can.
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{Drawing SiAfter inserting a winding object in a battery can. it is a perspective View showing the

process which arranges the upper electric insulating plate on a winding object.
[Drawing 4331; is a perspective View in the state where the reverse part and negative eiectrode leads 0?
the negative poie terminai which placed the upper electric insulating piate on the winding object, and

are arranged in the eentrai part of the lid were welded.

lDrawirzg 5}Fig.5 A is a perspective view in the state where a battery can and a lid were joined by laser
weiding etc.

Fig.5 8 is a cross sectional view of a 843 line of gigfi A.
 

[Drawing GEit is a mimetic diagram of a winding object.

[Drawing 73% is a mimetic diagram of the positive eieetrode for describing the parameter of the

present invention.
{Drewirig 83% is a cross sectional View of the 3-1 line of Fig.1

{Drawing 93% is a cross sectional view of the ii—Il fine of fig}
[Drawing ‘iOIIt is a perspective View showing other forms of the positive electrode leads of Fig}.

{Translation done]

’1‘ NOTICES :9:

J90 and lPiPlT are not responsible for any

éamages caused by the use of this translation.

liihis document has been transiated by computer. So the traneiation may not. reflect the original

precisely.
2‘**** shows the word which can not be transiated,

33:1 the drawings, any words are not translated,

 
{Drawing 2}
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[Drawing 5}
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[Drawing 6}

 
[Drawing 7}
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{Drawing 8]

{Drawing 9]
E 2|
 

[Drawing 10}

 

{Transiaiion done}
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(54} CYUNDRICAL LiTHlUM SECONDARY BATTERY

(57)Abstractt

PURPOSE: To suppress internai shortcircuiting due to

generation of dendrite of negative electrode lithium and
prevent the charging/discharging characteristics from dropping
by foiding end faces of a separator protruding in the upper and

lower parts of an electrode in the direction of a core by means

of hot wind heating. and thereby wrapping a positive and a
negative eiectrode plate.

CONSYITUTION: An electrode body is made by the use ofa

separator 3 consisting of a fine porous film in three
dimensional void structure, and this separator 3 extruding over
and under the electrode body is folded in the direction of a

core by means of hot wind heating so as to wrap a positive
and a negative electrode plate 1. 2. This reduces dispersion of

the (charging/discharging characteristics because tine

permeation of the electrolyte is uniform and the liquid retaining
property is excellent and internal shortcircuiting due to void

penetration can be prevented even when the dendrite has
grown
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(54) MANUFACTURE OF CYLINDRiGAL NONAQUEOUS ELEGTROLYTE EATTERY

(57)Abstract:

PURPOSE: To manufacture a large—capacity cylindrical

nonaoueous electrolyte battery with high productivity by

preventing a band-iike positive electrode and a band—like

negative electrode from being protruded over a separator and i
contacting with each other. and increasing the actual fiiied
electrodes.

CONSTITUTION: A separator 3 having the width larger than 2
that of a banddiixe positive electrode 2 or a banddihe negative ‘
electrode l is used for manufacturing a wound electrode body

so that part of the separator 3 is protruded over the upper
and section and the iower end section of the banddike

positive eieotrode 2 and the band—like negative electrode 1

when a ieyered product is wound, and part of the separator 3

protruded over the band—iike positive electrode 2 and the
bend~iike negative electrode 3 is folded to the inside or the
outside by heat-molding.
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* NOTICES =1:

J90 and iii?” are not responsible for any

damages caused by the use of this translation.

Libis document has been translated by computer. So the translation may not reflect the originai
precisely.
2.**** shows the word which can not be translated,

31h the drawings, any words are not translated,

[Claimlsii

[Claim 13Laminate a strip positive electrode and a strip negative electrode via a separator in between,
wind this iaminated body spirally. and it faces producing a wound electrode body, Width uses a so—
oaiied size rather than a strip positive eiectrode and a strip negative electrode as a separator, A

manufacturing method of a oylindrioai nonaqueous eieotroiyte battery making it a part of separator

protrude up and down from a strip positive electrode and a strip negative eieotrode where a iaminated
body is wound, and bending a part of this separator from which it protruded on the inside or the
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outside by heating molding.

[Translation done}

a: NOliOES 2!:

JPO and iii?” are not responsible for any
damages caused by the use of this translation.

lfl'his document has been translated by computer. So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

8.1n the drawings, any words are not translated.

{00013

{industrial Applicatioanhe present invention relates to the manufacturing method of the cylindrical
nonacueous electrolyte battery which stores a wound electrode body in a cylindrical battery can.

{0002]

{Description of the Prior Arthemarkable progress of electronic technology in recent years is realizing
the small size and one weight saving of an electronic device alter another. in connection with it, the
thing of small size. a light weight. and high energy density is increasingly called for also from the cell as

a power supply for movement.

{OOGGEConventionallv as a rechargeable battery of a general use, aqueous solution system cells, such
as a lead battery and a nickel—cadmium battery, were in use. However, these aqueous solution system

cell cannot be said to be what it can be satisfied with a cycle characteristic of enough in respect of

the battery weight of what. [ excellent ], or an energy denslty.

{00043Then, the substance in which the dope and a dedope of a lithium ion like lithium, a lithium alloy,
or a carbon material are possible is used for an anode, and research and development of the
nonacueous electrolyte secondary battery which uses lithium composite oxides‘ such as a lithium

cobalt multiple oxide, for a positive electrode are performed these days, This cell has high cell voltage

and has a high energy density,

{000538y the way, as a use of these nonaqueous electrolyte secondary batteries, the supplied power
source of portable electronic devices with the comparatively big consumed electric current. such as a

video camera and a laptop computer, is assumed taking advantage of the feature that high energy
density is obtained.

[0006]When using a cell as a supplied power source of an electronic device with the comparatively big
consumed electric current, it is desirable to take wound electrode body form as an electrode form. A

wound electrode body laminates a strip positive electrode and a strip negative electrode via a
separator in between, and la produced by winding this laminated body spirally.

A wide electrode area can be taken and it can be equal to load discharging—proof.

{0007]Here, in such a wound electrode body, when the width of the strip positive electrode and the
strip negative electrode was completely equalized and a strip positive electrode and a strip negative

electrode deviate from a separator to a height direction in production processes, there is a possibility
that some of strip positive electrodes and strip negative electrodes may protrude, it may contact

mutually. and an internal short circuit may be induced from a separator.

E00083For this reason, even if it is made for a part of separator to protrude up and down from a strip
positive electrode and a strip negative electrode after width has wound the laminated body rather than
the strip positive electrode and the strip negative electrode, using a sowoalled size as a separator and

a strip negative electrode and a strip positive electrode deviate to the grade upper and lower sides for
a while, Usually it is considered as the design with a margin which has not been referred to as
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contacting exceeding a separator,

{0009}

{Problem to be solved by the inventionillowever, if it is made a design from which a part of separator

protrudes up and down From a strip positive electrode and a strip negative electrode in this way, it is
necessary also for a battery can to secure the excessive volume which is naturally equivalent to a part
for the flash of the separator.

{OGiOESince it is necessary to secure the excessive space which does not participate in this cell

capacity in the nonaqueous electrolyte secondary battery using a wound electrode body. increase of
the substantial fill volume of an electrode is restricted by the actual condition. and it cannot raise

energy per volume sufficiently

[09313ihed the present invention is proposed in view of such the conventional actual condition, and is
a thing.

A strip positive electrode and a strip negative electrode can protrude from the purpose more, and it
has not been said to induce an internal short circuit, and can increase substantial fill volume of an

electrode. and a cell of high capacity is providing a manufacturing method of a cylindrical nonaqueous
electrolyte battery which can be manufactured with sufficient productivity.

{0012]

{Means for soiving problemhn order to attain the above—mentioned purpose, the manufacturing method
of the cylindrical nonaoueous electrolyte battery of the present invention, Laminate a strip positive

electrode and a strip negative electrode via a separator in between, wind this laminated body spirally,

and it faces producing a wound electrode body, it is made for a part of separator to protrude up and
down from a strip positive electrode and a strip negative electrode, after width has wound the
laminated body rather than the strip positive electrode and the strip negative electrode, using a so-

oalied size as a separator, and a part of this separator from which it protruded is bent on the inside or
the outside by heating molding.

[90'l311n the manufacturing process of a cylindrical nonaqueous electrolyte battery, a wound electrode

body laminates a strip positive electrode and a strip negative electrode via a separator in between, and
is produced by winding this laminated body spirally,

{9014M does in this way, faces producing a wound electrode body, and is made for a part of separator

3 to protrude up and down from the strip positive electrode 2 and the strip negative electrode 1 in the
present invention, after width has wound the laminated body rather than the strip positive electrode 2

and the strip negative electrode 1, using a «so—called size as the separator 3 as shown in fig; And as

shown in fig, suppose that a part of this separator 3 from which it protruded is bent on the inside or
the outside by heating molding

{OelfilThus if a part of separator 3 from which it protruded from the strip positive eieotrode 2 and the

strip negative electrode 1 where a laminated body is wound is bent on the inside or the outside by
heating molding, So to speak‘ space 4 where the strip positive electrode 2 or the strip negative
electrode l between the separator 3 and the separator 3 is arranged will be covered by the bending

part of a separator, Therefore. even if the strip negative electrode 1 and the strip positive electrode 2
deviate up and down by a certain cause, it has not said that it contacts mutually exceeding a

separator, and the internal short circuit by contact of strip positive electrode 2 and strip negative
electrode l comrades is prevented

{00l6]8y the wound electrode body which the separator 3 from which it protruded up and down bends.

height is low stopped compared with the wound electrode body to which the amount of flash of the

separator 3 has extended in the height direction as it is from the strip positive electrode 2 and the
strip negative electrode 1 in this way. Therefore, battery can volume can be reduced and the

cylindrical nonaqueous electrolyte secondary battery whose substantial electrode pack density is
capacity largely and which becomes in size will be obtained.

{00l71ln order to prevent the internal short circuit of a cell reliably, the balance of the height of the
whole wound electrode body and the height of the strip negative electrode 1 and the strip positive

electrode 2 is important.

{OOlBlNamely, the height of the electrode l with longer length is made into h2 for the height of the

separator 3 in the state where heating moiding is not carried out as shown in Figl, among h1 and an

electrode, When the height of the electrode 1 with longer length is made into H2 among H1 and an
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electrode, the height of the whole wound electrode body in the state where heating molding was

carried out as shown in Fig.2, h3 and h2 fulfill the conditions which 0.9h1<=h2<=0.98ht Become more

preferahie than 0.8h1<=h2<=h1, H1 and H2 —- 0,94H1<=H2<=i-l1 —— preferable W 0'95H3<:H2<:0'99H1 -
- it is desirable to Fulfiil conditions,

{00i93When the height of the hand electrodes 1 and 2 exceeds a mentioned range, Since there is no

margin between the bending part of the separator 3 which serves as a iid in the electrode disposition

space 4 in the state where heating molding was carried out. and the band electrode 1 and two ends.
the band eiectrode l and two ends are exposed from the slight gap between this bending part, it, and

the separator 3 that is adjacent to, and this causes an internal short circuit.
{0020]On the contrary, when the height of the hand electrodes 1 and 2 is less than a mentioned range,

it means that the separator 3 use area per wound eiectrode body increases, and is not preferable from
the surface of material cost.

{0021]As the above—mentioned separator 3. each thing used in the nonaqueous eiectrolyte battery is

usually usable, The fine porous film consisting of poiyoiefin system resin, such as polypropylene,

polyethylene, and polybutylene, nylon, cellulose acetate, a nitrocellulose. polysulfone, polyacrylonitrile.
polyvinylidene fluoride, etc. is used.

[0022]Although the method in particular of carrying out heating molding of these separators 3 is not
limited, the hot wind blow system molded by spraying a hot wind to the separator 3, the heat pressing

system moided by applying a pressure from the upper and lower sides by a heating jig, etc, are
empicyabie.
[0023]However, as for the cooking temperature in the case of heating molding, setting to less than the

melting point is [ beyond the temperature to which meiting of the separator 3 is not softened and

carried out, i.e.. the softening temperature of the separator 3, ] desirable. When cooking temperature is

set up more than the melting point of the separator 3, it becomes a situation where the separator 3
carries out melting and a part of hole is buried and where nonaoueous electrolyte does not shift to the
electrode disposition space 4 easily due to the separator 3 which carried out melting, and the

separator 3 which adjoins it carrying out weid unification etc. Thereby, the amounts of electrolysis
soiution impregnation of the electrodes 1 and 2 run short, and it leads to deterioration of service
capacity.

{002430n the other hand, the strip negative electrode 1 and the strip positive electrode 2 are

produced by applying the electrode compound containing an electrode active material to a strip—like
electrode coilector.

{00253As negative electrode active material, carbon materials, such as conductive poiymers. such as
iithium, a lithium aiioy, and poiyecethyiene. and corks, etc. can be used.

{00263As positive active material, a transition metal compound like manganese dioxide and vanadium

pentoxide, transition metal charcogen compounds, such as an iron sulfide, and also the conjugated

compound of these and lithium can be used.
[002?]As an electrolysis solution, lithium salt is used as an electrolyte, for example, and the

electrolysis solution which dissolved this in the organic soiyent is used. Especially as an organic
solvent. although not limited, for example Propylene carbonate, Ethylene carbonate. diethyl carbonate,

1, 2—dimethoxyethane, 1,2-diethoxyethane, rwbutyroiactone, a tetrahydrofuran, 1,3—dioxolane, 4—

methyl~i,3~diEKISORAN, diethylether, sultolane, methyl suifolane, acetonitrile, propionitriie, etc. can be

independent, or two or more kinds of mixed solvents can be used. Each what are more publicly known

than before can use it also for an electroiyte, and there are LiClOA, LiAsFS, LiPF‘a, LE8F4. LiBiCeH5) 4,

LiCi, LiBr, Cid3803Li, CF3803Li. etc, in it.
{0028]

{Functionllln the manufacturing process of a cylindrical nonaqueous electrolyte secondary battery. a

wound eiectrode body laminates a strip positive electrode and a strip negative electrode via a

separator in between. and it is produced by winding this laminated body spirally,
[00293ihus face producing a wound electrode body and width uses a so—cailed size rather than a strip

positive electrode and a strip negative eiectrode as a separator, If it is made for a part of separator to
protrude up and down from a strip positive electrode and a strip negative electrode where a laminated
body is wound and a part 02‘ this separator trorn which it protruded is bent on the inside or the outside

by heating molding, the cylindrical nonaoueous electrolyte secondary battery which is capacity and
which becomes in size will be produced without causing an internal short circuit,
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[0030]Narnelyl if a part of separator from which it protruded from the strip positive electrode and the

strip negative eiectrode where a laminated body is wound is bent on the inside or the outside by
heating molding, So to speak, space where the strip positive electrode or strip negative electrode

between separators is arranged wili be covered by the bending part of a separatorl Therefore, even it a

strip negative eiectrode and a strip positive electrode deviate up and down by a certain cause, it has
not said that it contacts mutualiy exceeding a separator, and the internal short circuit by contact of a

strip positive eiectrode and strip negative eiectrodes is prevented
[0031]8y the wound eiectrode body which the separator from which it protruded up and down bends,

height is low stopped compared with the wound electrode body to which the amount of flash of the
separator has extended in the height direction as it is from a strip positive eiectrode and a strip

negative electrode in this way. Therefore, battery can volume can be reduced and the cylindrioai
nonaoueous eiectroiyte secondary battery whose substantial electrode pack density is capacity iargeiy
and which becomes in size is gained.

{0032]

{Working example]l3ased on an experimental result. it describes about the preferable working example
of the present invention.

{0033]Drawing of iongitudinai section of the cylindrical nonaqueous electrolyte battery produced by

working—example 1 this example is shown in Egg: The cyiindricai nonacueous eieotrolyte battery of
such composition was produced as foilowsl
[0034]First, the strip negative eiectrode 21 was produced as foliowsr

[OOSSJAfter carrying out weight introduction (what is caited oxygen cross—bridging) of the functional

group which contains oxygen in this 10 to 20%, using a petroleum pitch as a starting materiai. it
calcinated at the temperature of 3000 degrees 0 among the inactive gas air current, and the
carbonaceous material with the property near glassy carbon was obtained As a result of performing X~

ray diffraction measurement about this carbonaceous material, the spacing of the surface (002) was

3.76A, When true specific gravity was measured by the pyknometer method, it was 1.58g/cm3. This
carbonaceous material was ground and it was considered as carbonaceous materiai powder with a

mean particle diameter of i0 micrometers. Thus, the obtained carbonaceous material powder was
made into the negativewieotrodvactivecmaterial carrier. 10 parts by weight of poly fluoridation kinky

thread NEDEN (PVDF) used as 90 parts by weight of this carbonaceous material powder and a binding

material was mixed, and negative electrode mixture was prepared. N~methvi pyrrolidcne which is a
soivent was distributed and this negative eiectrode mixture was made into the anode slurry (paste
state).

{0036]After using iO—micrometermthick str§p~iike copper foil as the negative pole collector 29 and
making both sides of this negative poie coilector apply and dry the above—mentioned negative

electrode mixture slurry. compression moiding was carried out and the strip negative electrode 1 was

produced The dimension of the eiectrode of this strip negative electrode 2i was 43.4 mm in width, and
“1’00 mm in length, and both sides made mixture thickness after molding the same at 80 micrometers
{0037]h3ext, the strip positive etectrode 22 was produced as foilows.
{003831 moi of cobalt carbonate was mixed with 0.5 mol of lithium carbonate, among the air, it

caicinated at the temperature of 900 degrees C for 5 hours, and {$6002 was obtained. {40002 was

used as positive active materiai, 3 parts by weight of poly fluoridation kinky thread NIDEN used as 6

parts by weight of graphite used as 91 parts by weight of this and a conducting agent and a binding
agent was mixed. and positive eiectrode mixture was prepared. N—methyl pro RiDON was made to
distribute this positive electrode mixture, and it was considered as the positive electrode slurry (paste
state).

{0039]Atter using 20~miorometer—thici< strip—like aluminium foil as the positive pole collector 30 and

making both sides of this positive poie collector 30 apply and dry the above~mentioned positive
electrode mixture slurry uniformiy. compression molding was carried out and the strip positive

electrode 22 was produced, The dimension of the eiectrode of this strip positive electrode 22 was 414
mm in width, and 550 mm in length, and both sides made mixture thickness after molding the same at
80 micrometers

[00403‘ihe strip negative electrode 2i 43.4 mm in width, and 700 mm in length produced as mentioned
above, A fine porosity poiypropylene film 25 micrometers in thickness and 45.9 mm in width is made
into the separator 23 for the strip positive eieotrode 22 41.4 mm in width, and 650 mm in length, It
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laminated in order of the strip negative electrode 21, the separator 23, the strip positive electrode 22.

and the separator 23, and this laminated body was wound by direction that the cross direction turns

into a height direction of a winding body many times. And a wound electrode body 39.6 mm in diameter
and 459 mm in height was produced by fixing the separator final end part which is placed at an

outermost periphery on a 40-mm—wide tape. The separator 23 is protruding from this winding body up
and down trom the strip negative electrode 21 and the strip positive electrode 22.

The percentage of height ol’ the strip negative electrode 2i over overall height of a winding body was
94.6%.

{00413Next the flash portion of the separator protruded to the upper and lower sides of this winding

body was bent inside, and was pressurized for about 5 seconds by pressure 3.8 kg/cm2 using the
fixture made From aluminum heated in temperature of 150 degrees C in this state. As a result, the

wound electrode body whose percentage of the height of the strip negative electrode 21 of as opposed
to 44.0 mm and overall height in height is 98.6% was obtained.

{0042]Thus, to the iron battery cane 25 which performed nickel plating for the produced wound

electrode body, the insulator plate 24 was arranged and stored to wound electrode body up~ahd~down
both sides. And the positive electrode loads 32 made from aluminum were drawn from the positive pole

collector, the negative electrode loads 31 made from nickel were drawn from the negative pole
collector to the battery lid 2?. and it welded to the battery can 25.

{0043]lnto this battery can 25, the electrolysis solution which dissolved 1.39% at a ratio of i mol/liter
into the amount mixed solvent of isochore of propylene carbonate and diethyl carbonate was injected.

By and the thing which you fix the safe valve gear 8 and the battery lid 27 which have an electric
current breaker style by caulking the battery can 25 via the insulating sealed gasket 26 which applied

the surface with asphalt, and is made to hold the airtightneas in a cell, A cylindrical nonaqaeous
electrolyte battery 20 mm in diameter and 50 mm in height was produced.

{0044M fine porosity polypropylene film with a width {used as working-example 2 separator] of 48.4
mm, The strip negative electrode 43.4 mm in width and 700 mm in length produced like the working

example 1 and a strip positive electrode 414 mm in width and 850 mm in length were laminated in
order of the strip negative electrode. the separator, the strip positive electrode, and the separator, it
whirled and this laminated body was wound around the mold many times. And the separator end of the

outermost periphery was fixed on the 40—mm-widc tape, and a winding body 19,6 mm in diameter and

48.4 mm in height was produced. A separator is protruding from this winding body up and down from a

strip negative electrode and a strip positive electrode

The percentage of height of a strip negative electrode over overall height of a winding body was 89.7%,

{00453Nexb the flash portion of the separator protruded to these upper and lower sides was bent

inside, and application—ohpressure molding was carried out on the same conditions as the working

example 1. As a result, the wound electrode body whose percentage of the height oF a strip negative
electrode of as opposed to 44.0 mm and overall height in height is 98.6% was obtained.
{Gootil'ihis wound electrode body was stored in the same battery can as the working example i. and a

cylindrical nonaquoous electrolyte battery 20 mm in diameter and 50 mm in height was produced by

performing Welding of a lead. injection of an electrolysis solution, and fixing of a battery lid.
{OMEGA fine porosity polypropylene film with a width [ used as working—example 3 separator 3 of 44.4

mm, The strip negative electrode 434 mm in width and 700 mm in length produced like the working

example 1 and a strip positive electrode 41.4 mm in width and 650 mm in length were laminated in
order of the strip negative electrode, the separator, the strip positive electrode. and the separator. it
whirled and this laminated body was wound around the mold many times. And the separator end of the

outermost periphery was fixed on the 40~mmewide tape, and a winding body 19.6 mm in diameter and
44.4 mm in height was produced, A separator is protruding from this winding body up and down from a

strip negative electrode and a strip positive electrode.
The percentage of height of a strip negative electrode over overall height of a winding body was 917%.

{00483Next the flash portion of the separator protruded to these upper and lower aides was bent

inside. and applicationnof-pressure molding was carried out on the same conditions as the Working

example i. As a result. the wound electrode body whose percentage of the height of a strip negative
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eiectrode of as opposed to 44.0 mm and overail height in height is 98,696 was obtained.
{0049]This wound electrode body was stored in the some battery can as the working exampie i, and a

cylindrical nonaqueous electrolyte battery 20 mm in diameter and 50 mm in height was produced by

performing welding of a lead, injection of an electrolysis soiution, and fixing of a battery lid,

{OOSOJA fine porosity polypropylene film with a width i: used as workingexampie 4 separator ] of 44.4
mm, "the strip negative electrode 43,4 mm in width and 7'00 mm in iength produced like the working

example 1 and a strip positive eieotrode 41.4 mm in width and 650 mm in length were laminated in
order of the strip negative electrode, the separator. the strip positive electrode, and the separator, it
whirled and this laminated body was wound around the mold many times, And the separator end of the

outermost periphery was fixed on the 40~mm—wide tape, and a winding body 19,6 mm in diameter and

44.4 mm in height was produced, A separator is protruding From this winding body up and down from a
strip negative eiectrode and a strip positive electrode

”the percentage of height of a strip negative eiectrode over overali height of a winding body was 98.6%.

{0051]Next. application~of~pressure molding of this wound eiectrode body was carried out on the same
conditions as the working example i. As a resuit, the wound eiectrode body whose percentage of the

height of a strip negative electrode of as opposed to 44.0 mm and overaii height in height is 98.6% was
obtained.

[0052}This wound electrode body was stored in the same battery can as the working exampie i. and a

cylindrical nonaqueous electrolyte battery 20 mm in diameter and 50 mm in height was produced by
performing welding of a lead. injection of an electrolysis solution, and fixing of a battery iid,

[0053M Fine porosity polypropyiene film with a width [ used as comparative exampie l separator] of
44.4 mm, Except setting electrode width as 41.5 mm and 39.5 mm, respectively. the strip negative
electrode and strip positive eiectrode which were produced iike the working exampie l were laminated

in order of the strip negative electrode, the separator. the strip positive eiectrode, and the separator.
it whirled and this laminated body was wound around the mold many times, And the separator end of

the outermost periphery was fixed on the 40~mm~wide tape, and a winding body 19.6 mm in diameter
and 444 mm in height was produced. A separator is protruding from this winding body up and down

from a strip negative eiectrode and a strip positive electrode.

the percentage of height of a strip negative eiectrode over overaii height of a winding body was 943%,

{0054]Without carrying out heating melding of this winding body, it stored in the same battery can as

the Working example 1, and a oyiindricai nonaqueous eiectroiyte battery 20 mm in diameter and 50 mm
in height was produced by performing welding of a iead, injection of an eiectroiysis solution. and fixing
of a battery lid.

[OOSSJAs mentioned above. a totai of 100 oeils were respectively produced by the method according to

the working example i — the working exampie 4, and the comparative exampie 1, and on the upper limit

voitage 4.2V and the conditions of 300 mA of current, constant current charge was performed for 8
hours, and was saved for one month under the temperature condition of 23 degrees 0 about each with

this charging state. And after performing constant current charge for 2.5 hours on condition of the

upper limit voltage 4.2V and the current 1A. the charging and discharging cycle of discharging on
condition of 400 mA of current and the finai voitage 2,75V was repeated twice, and the service

capacity of this tworcycle eye was measured,

[0056]“{he service capacity of the height of an electrode to the overali height of the wound electrode

body before and behind heating moiding which is an electrode flash defective number and a two—cycle

eye comparatively is shown in Table 1 about each celi.
{005?}

{Table 3}
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Elli. G  
{0058]As shown ln Table l, the cell of the working example i which carried out heating melding of the

separator and made the height of the wound electrode body low - the working example 4 can design

highly the electrode pack density which stores a separator in a battery can as compared with the cell
of the comparative example i which has not carried out heating molding, and high service capacity is
obtained reflecting this.

{0059]When aiming at increase of the service capacity per volume of a cell, it turns out that it is
effective to carry out heating molding of the separator and to make the height of the whole wound
electrode body low from this.

[0060]About the cell of the working example l which carried out heating molding of the separator ~ the

working example 4, when an electrode flash defective number is compared, it turns out that it is
participating in the ratio of the height of an electrode over the overall height of a winding body in the
state where heating molding of the electrode flash defective number is not carried out, largely.

[0061]When the ratio of electrode height over the overall height in the winding body in the state where

heating molding is not carried out is small, That is, when the flash length of the separator from which it
protrudes from an electrode is small (for example, the working example 3, the working example 4),
where heating molding is carried out, the end of an electrode is exposed from the slight gap of a

separator bending part and the separator which adjoins it. this results and internal short circuits occur
frequently.
{0062]Like the working example i and the working example 2, such a poor flash of an electrode comes

to be reliably suppressed, so that the amount of flashes of the separator from an electrode becomes
largely»
{0063]That is, the ratio of the height of the whole winding body in the state where heating molding is

not carried out, and the height of an electrode is preferably [ less than 90 to 98% of] suitable less
than 80 to 100%, and less than 94 to 99% of range is suitable for the ratio of the height of the whole
wound electrode body in the state where heating molding was carried out, and the height of an
electrode.

{0064]However, although each has set the heating molding temperature of a separator as 150 degrees
C in the above example‘ if this cooking temperature is set as i75 degrees C and a cell is produced like

the working example i, only a cell with small 780mAh and service capacity will be obtained. This is
because heating molding temperature is too high. so it will he in the state which a separator and an

adjacent separator weld and unify of a part of hole of a separator being buried and being hard to

impregnate an electrolysis solution to an electrode. therefore, as for the heating molding temperature

of a separator, setting to less than the melting point is { beyond the temperature to which melting of
the separator is not softened and carried out. i.e., the softening temperature of a separator, 3 desirable.

{0065}

{Effect of the lnvention]So that clearly also from the above description the manufacturing method of

the cylindrical nonaqueous electrolyte battery of the present invention, Face producing a wound
electrode body and width uses a so-called size rather than a strip positive electrode and a strip

negative electrode as a separator. Since a part of separator from which a part of separator protruded
from the upper end part of a strip positive electrode and a strip negative electrode and the lower end

part where a laminated body is wound. and it protruded From this strip positive electrode and strip
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negative electrode is bent on the inside or the outside by heating molding, A strip positive electrode

and a strip negative electrode protrude from a separator, it has not said that it contacts mutually, and
the substantial fiii voiume of an electrode can be increased, and it is possible to manufacture the

oyiindrioal nonaqueous electrolyte battery which is capacity and as for which size becomes with high
productivity.

{Translation done]

3% NOfiCES *

J?!) and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not refieotthe original

precisely.
2.**** shows the word which can not be translated,

3.!n the drawings, any words are not translated.

{Drawing flit is a mimetic diagram showing the wound electrode body in the state where heating
molding is not carried out,

[Drawing Zii‘t is a mimetic diagram showing the wound electrode body in the state where heating
molding was carried out.

[Drawieg Eiit is outline drawing of iongitudinal section showing the oylindricei nonadoeous electrolyte

battery manufactured with the manufacturing method of the present invention.

{Expianatione of Setters or numerals]
1 Strip negative electrode

2 Strip positive electrode
3 Separator
 

{Transiation done}

* NOT§CES 3:

J96 and iii?” are not responsible for any

damages caused by the use of this translation.

llhie document has been translated by computer. So the transiation may not reflect the original

precisely.
2.3%“ shows the word which can not be translated.

3.1n the drawings. any words are not translated.

 

[Drawing 3}

20 l 4i03/‘24

JLab/Cambridge, Exh. 1002, p. 433



JLab/Cambridge, Exh. 1002, p. 434

10m NM”)

  

Lg‘gfi.Ia’v.‘4'..for‘1’‘

{gravy/Eng 2}

 
   

r‘ffgfilgfifdrf”Arjuna.4
\

{SrawMg 3§

2014/03/24

JLab/Cambridge, Exh. 1002, p. 434



JLab/Cambridge, Exh. 1002, p. 435

”/11 “a“;

 

2]

 

  {Intifllff’vmffl’li’lllifitldVlfl’flfff’fffillf’’f’glfiféfiiifff’tfigp’Il"I’ll’llplrla’.”/””.\‘a‘\§\.‘§3‘t.“\n“.\§.‘\\~“~§u‘§$\§‘~‘~\~x‘“\~\~$§R§‘\K~§~N§\§N\\‘\§K\k‘\.\\\\\.\\.\.\‘\\‘\\1”}’l’lll’l’.’””4f’Aflff’I‘f‘!"‘ff’lvf””fl’”‘lfif’f"’¢flfl¥fl’lldr/IVIVIIVIIVIfi‘f/{f/flflllll\\\\N\\\V\N\\‘\\\§‘\\\\§§\.\\§\.\\  

   

\\\\\\\\N\\N

“\\§\\\‘\\~‘~‘\\\\\\\‘\\‘\‘\‘\“\“\“‘\-“‘\§.F‘I’I’f’f”flf’lffllggf’fflli’II’JV’J-E’V‘lgig/61.;ff’flfglfitif‘é’l/I’I’i’I”’4'"

 

figfigfiv‘lflrilr"llI’lllil’f’ff,’g”’¢f”’4gg/ffé’III/IVIPVIV/ffi/fffif/iff‘lfffl/fgHN\N‘NN.‘\N‘k\\\\\i\\\\l\\\\kH\\\\\H\NII\Q\§.\R‘.\“\K,‘\““\.‘“‘““\\‘\\\¢“~\\‘\\~\\‘\~|‘\~1‘§VII’gdvflIi/IVIV/IJ-‘I/llllllllf/Jrfdrlyfl’{’fg‘r’ffl”’/’”””’JV"””””I’IZ’”"

 

Illa-«Iii

 

i§\\.\§§\\\\I\N\\\\N\‘N\.\N\h\\|‘\:§\\\\‘\§\\\
EL

 

\‘\.\‘.\‘§u\x‘\“K“‘5‘\‘\\\\‘\“\u‘\\\.\\\‘\\\\.~\\.If{‘17}?!ilifffilf/Ilf‘I/fdrlf.fff/fffflffigfirf/I’fifi’fi’fi’ffifffflf’lfiifii’dViiffigffl’ldlllffifi’g-

 

31

L1:

  

{Trans§ation done,]

25

25

92

20 1 11/03/24

JLab/Cambridge, Exh. 1002, p. 435



JLab/Cambridge, Exh. 1002, p. 436

(19> WWW (J m (12) a} 53 4% 5,; {A- g (A) mnw-casamw

WWW—153488

fifilis Wflfi% Ffififlfifi F1 fifififififi
H0 1M 10/38

 

um

10/40 2

3mm 2:37??? ”figfifiwfil 0L (Q '1 LED

(2!)Hifl$+% WW5-300524 VIDEfiA 000002185
: v;~maaa

amwfin $fi5$ow@nfima mfifi&mxflfiMSTfi7fi%fi
wmfiwa mm #1

E KKflfifiEfiQZTEfl$3% waa
av:—-m%v~’%99w

UQREA flux wu fl (n2a> 
 

(84) {fi‘fiwééfii} Wfiflfifigflfiwwflfififi

(57) (§§§9}
[mm] fiflfimW%#%?éxfibf\fiAVw9

:3 2; L‘tfi? fid-me, ééfiifiig’aifix 3: w *3 fiyj‘irécixas am

35fmx $033M a}Lfi§33§3§“{*%i§:>¥klfi«fa§i‘7 2"" 6m}: [5303}

  
thWaHawmém%mfitiafmmikmfiw

{: $11; 0M" {fa )

tAvWV3m$%fim@2,%%ét

      
JLab/Cambridge, Exh. 1002, p. 436



JLab/Cambridge, Exh. 1002, p. 437

 {11' .5573“. 11141313111

[mémv wfimfigwmfl4xémlttny»y

44L\454 L. :afifi?fl4§€n‘3.. 111:3?» 3;.

Emwéfifl4éxmpt

+331 13w»? 2: ”C4441fid-‘Vtsig, 14 V

130713141») 44113514144171?)1349113413. . - V.

41113223: 5) 3: A“ 33/343411) .3’73’11. 1.3117114l$31213.

:wmamza3Nuwam~m%m4m&uiarm

1441: *3 "5171114” [111134476 : .3: 7&44’1131E'1‘234I3 411111342 414%

447411314113’1‘133111 3 3

[4121): 10132113471 5:417:01]

[000m

[1. 1741114413941 4413141411 I434?”-

fE . 4-13111324414L1r1c43. 4134143121341

fiflfifl$45.

[000”

[P“®&mlfl¢wfl4fifiw%x4
434111“;%<?3213113. , 11411314119311: /2 a 142

1:11! 4.178111154114313

3153437152: 411 91‘.1112; 071231073151: 2131311“: 3373

{0 0 0 :3} (31:21; 3-3113144-34310.31:31:41.2: 134721113141

31!; z: y '7‘»; 3 I; 3'‘1‘1 .4311: 3443172134114244411123; 1141'

“(33231372 {3711-3 . ’: 22141341147424 2111-12: ‘11»: 973543?

141;; 34.136 1.130313 “ ’ ' 3313.2.4'-1—x-~~1‘41‘*”>;xC 4*

wmmvéé$wgm

[000; 1:4.

 
 

 
 

 

 

 

 

 
 

 

 

 1313 9334141234.. éfi

“(1:37-33 “7:21-42

’* LTC’WEWA i:’><"JLLT 4.3%.? ’e 113%? 1 14:43.1;
  

 

 

  
 

 

 

 
1411th1’) 3v}" 7’) 33 414E411?4:.4J4: il: 49111.43514148133414

44174131116111 1341414733472>721RC L ‘730 : «7‘74‘34111
 
 3 3,. ,. LENA" 4141311" %<11/""**14.1244L TL‘Z):

[000 5} 73:236. -3131‘3132'434214-44"? 4111103111
33313414.. 41 41117453434131‘41"41‘37216 J:"i’)4Jlaid?

arr: L ”'5‘ 533;. 71121444573177“ I»; 7 . 1W :1 >~

flawlzflén: 441211114510142141131135 33433241171113“
131.4%?

[0006}

 

 

 
 

 
 
 

 
 

  
 
 

 
 

-574

:3; $41531,-3.3}; /, 357.72”);133

. 74141137144145 ”33413

$4333

{000?} r.‘
3112:. 1141131

4 C 44353133.x}’1’z»{3‘z'1‘4§§>f‘1i d; 2",

37734451,?

:“4’43'7433.

[00083 :amsb if"? 93:1, @314»;qu

(fi

1 I}

21)

3 4)

4’0

quamr

Iliffi'f

3@&w§

35956.,

[0009}

[74411214444 L x ‘134431;

Hz/\V#71~a€xq41

724:1? 4114‘ .21. '3 #343 .3

21' 1/ w— 81 11,721371.12!

7» 2331’ ‘é‘é’:

[0010143
rmfifiafiwMVLmvfifikxdwxémfi4

43> 373515733 in 5:5:

  

1137331 7?

 
 

 

4&1
33:344

[0 O 1 3 )

Eéfgg‘ef 441* ‘1'}:34%Wfifi%@

31:31.1EE1H} a (1'3: 12W? ”AV7*47843‘13C44’1113L
~-J>fit'i§§§$?szflh73

‘?-"/'\";/"'” 9 .E:1 ‘f 4444311:

431’)?:J5¥“‘13\: 131113413?1531:1111,' 7:37:43: 7w

111114.11, 11143151134373: 1143A Vwaflrnaizé» 1t 35:12:;13713-4—

“1/) 4:1 37311.1 1.. 7f: 4,7 )4 3/ ,, 3’ <0 711% ’35“ 73441111413143

4:113v "I C

714.?“'5': [VIC/.1}

JC'SELLJ‘

z: 3‘: <3 '\11411113.* +3-11114-{411331114744‘ a": 4;. <7; 3343-.

[0 0 1 " ‘i3 1 4447351? ‘4

 
 

#m4zv3

 

if: {i} ‘1, .1,"f . 4.543137 {M
... y 3 (3”) .1:

 
‘ : 5'44);

10 u 1 :3} '1313';“3117;471:3241712373132333 1

431119721 3: ~77211111.L7‘:~31~<‘w~.’1 3111-41731

V; 12411-71413;.;171'7{11§i;111%fi-'W3 3'. 3::3 <3

7;: \ VAL! 4513 21':WW“)? 8304.4111324131:31"""4412a»?

41% 2 .

7441144131424911-

154414114317 'I 5 3 4 8 8
'?

111411111159 1,41%éi'fisiaz313 a)? 113W”. 4:3?511721 2??!ML

71:3}tizz‘lfik/{Lw-4flh'~Efiévfi14i§§fiili4f?§, 3111:4444}: 3} I)

J 331:1 C 1414.131: 444-1)l"14{.V VPijiil:
“1:47:4117'173v 7mm: :

4113x4110?:4“ :1133.421173102357731

 
 *‘j/K‘Vw— ,7 2’1;

 

1‘31} L73\L 7.12731“ 1973-41

C1132, 42334141414131") L]

33') 1’: . 13441141..»QC

13.444: 1411’3" 6571?}41"‘fl’l’

 

 

 

  
£3“:C< ’3

  fflxHVfifiAfiWfir“fimfi

 7:23»:3‘ 3%;14331314311.1; 3737011143193~'
4: 13 an: 2?- 3; =1?“ iv “13331: 1143213 2:3 L 3:

{I 

14’935717-

mfimm:w;é&fi%mfim 

311.74:3.17 “2:“a“ P) ”112‘? ‘u 3.- ’9’ .31 ’0 4444‘}: ii:

£51313.’ ”33334171335“111343331/. 311

.. Ed; 1411‘]?

7111 17311313 )3 . .  

1:14:43 311: (13541"3141114434 44- $317.34143;“):3

 

 

 

 

 
 

 

 

 

7'13

.1. 144142321343-

[00141 .41431’1'413.
”1LT. 15:41"

 ' T3 4: L (35314 H

+3 ,( a, .3ng ~133:

37.37:t ”111’ 114

413'45Cfi11431

 

 

JLab/Cambridge, Exh. 1002, p. 437



JLab/Cambridge, Exh. 1002, p. 438

3

1:232“§§%‘?s‘§‘2'"i/ ("H/I; A447“ ”A 14‘
.Lu

12 ’"31%? M7' 71:2 '2' ‘u
9 179319219? .‘fiii: i. o xL ‘7).2:

tr}?-; a’fiimiw fifl‘kiflm’

.1: i?;:~i‘mf: 3'2. ‘C M: MIN/~95:
‘stML‘ 31!: :anti‘.‘

WEMKMMWM

[0 0 71 6} MM
3; 9;) £211; filth}

H.125?"EMF"? MAI/M?! S

efi‘mififi. '2€§§3f£\2{m' . ,

351;: 23217). L7:MM 2:. mzlithfME!1323C” $1.22:
RHMC '5: ;“=m"}<E< . Hawk 74'WW7M;

@6221”: :531f3ffi119‘i?$79-‘$1.6 : k’726919.

[0 0 :1 73 22‘3. 215322. 001%: HEMMM
P951342 ‘E‘ELM f1~A{1)(’)fi112. .1133““??? I

21/)Inx'\i7,)/\‘7/ A}fiifi-‘Eéf

[0 03 8) 7W2 2277213. [2211 :wfi'éxkfié

3.L
 

  
 
 . :71:'113C:sfigi‘was:

(1.1:: ”M717;L 232M570 M. M.1333;
  

   

 

J:- i «1 I35 .11: '23“ M f:

. E? i}: if}: M2

 
 

£2) E) Q

Cfifififlfiig’é L "2:

9‘79“ daft/02922.""4"2'3 (013-in7‘"? h\ 11.1%?” 5 E27132

’ 2 131:3.in) i1. . [XI 2 ::.T"'<§'ll '3 

 
 

:21:

;2;:1u>1..-; 2»: H2 2: L i: .22 €22  vawzw

K, ha 27:112 2330 8111;3h2 LEI“ 43");{73’1 <
$210 .

H1 <‘f Hz 123‘ 0 .

53: 0. 9 5 H1

'5‘ : 3:13: .. '

{0 0 a 1)} %*‘;§i:;iméa, 2 -nxflfiiififife
3.1:: isizégiiilfiif LEE:E}. MET-.1 WW2 41:35

LV‘C‘E‘f‘:5332?~1I’\L/.-5Ftic’Ngl‘vl’H”4EM: 1 23%;

1213298?! 4: :3: a2 Mm 2132):; .19: 1111 Mimi? .% 3?:2221 x. {3% 1') 1:? 7")

A2/~52 3.11Mwifi’wmf3fl’m bwmz‘ifi; '1 , HEM:

Ema: L Liana-“H2. mm: {3:23;
[13 o 2 0} fit. 1"‘4zi1 , 2 MEL; :6 E11216:

{32‘7‘2’ (9‘1: :31. if;"17‘; i3 0’)‘:N V 77'“ 2” 1:3 {mm
MM: MMWMMMMM.

99M {MEI}: #0 98111 7‘;<’§>§{El‘ii?ri"j;:L\
9 4 H; SH: ' J: U .1272?-‘ <

fiiiéfifl é*'7§‘ii?l
 

{-3 9111 

 
{iii 6 

  

  

312.-
 
 

 
 

 

 
mlfgifi1i??){'é X) C. 1,. ’

L \ iii“. K
3:2: 73.2

4m 22‘:
Ear/<2. 1; 3 E: L ”251:. Mm“;

- ”33"192'17'1222»‘..2i)\L»72"M%
 

  
 
  
 
 
 

' 91.711335. ‘7"{111} .

'13 EVEN/£1,

£32 ,? I 12/ 1.3‘253'31

[0 0:;2:2}
333i

'11.} {1

LEW?»

w'fiK 133%?“ .113: 5;

L7: Gfi‘iflfi'é‘bm E39111 ‘ :‘

 
“‘“i’fiéxL..a(91134: “(2:22".   

 
 

 

 ’M'T} .55 L

  

 

 

1:94a MRMMMMEMwa,MMMMtM

 

(3)

11’)

3 1‘)

40

 

 

32%;93317 77' '1 5 3 4 8 8
4‘

‘22"-’27 3w§5£1Lka"i312 L. Eirfifatéfillaéén‘ 7‘

L3. 2, MEME Efiva-rri L ~22~ ,1; 3 (7)??? Mi.

fair. 23: . 13/42,772* 5’ 3 :MMMEE L'f’,’£2§’i€’9777£51 791W,1—3123,
3631,)L,£19.?“

MEET"H (L fZfi“.s- E: i 5’) FEM???x«<-~ '2'. 4:

ELEMEZPJWéfi L flit \iémamm7 "ERA-2291 ‘) . YEMEN

20'L13?“#5”MM E; L 9f1:E’M“:E§r.CD{1i;“F ’:<>2§;;)2
43

[o 0 2 4] MM. "M61532: Mm€123.12 if} M17936!»

'imiféifi;1%“. 11:5. E14312»? «a £13“ 29%. ENE“._ {$315737
215:2:76 MA $191,?) MWEMM.

{0 0 3 ’7 I .iE‘éI111;;02{, L’C5'3. 9 ‘7‘“) .322, ‘E ‘2” {7A

{3412. «'53 Mi 77557" «5/‘3}-U’VHU'Hi 3} V777, 3“? 7‘3“
,EVE-3 2:6.

mm»? M 2.72:1: ‘

   
 (a

J :{CEQEL'L z5123
 

EMAVNE3_

 

  

Vim? 1/ 72‘] 1/, $1.. [002MB

Win+zvanunfiflfiuMMMm.Mkflwfl 
J‘EW‘E‘W”) h :3 {fi/fL’éM’JJ 1’5 wils‘éi 3! >322“2.. 13"”)1»

if” 75:?{Lés4233: 111112233.

(0 0 2 (12:72.. EREE?»L C?)

2:EM 17$2’: . ._M72 {7: 1MfrfiQu-Tfifi‘;{79216. M2%? £24. “£17.: Wi‘é

MK {EJ911717 a 1:7p pywyz. 12 K- 3‘..;— L

 

 

WszEWAE
Lafli ’

2521/» éfl’r’f‘s’i.L
7>771~~i12

 

72:71:! 2) IV’W’MMMU L < 73.:My Az‘MiMME

iii"?:25 2’» “WW: E. iixé-MM 2) Mind) {moan-V2931};

{WEE—E. i. i C 1 (:14, L A $15 , L 1 [’Fs.
1,. 2 1312‘; 1.11.1 (C5 1-15 ; 4 , LiCi, Li :2:

x', cm $0; 1.1, CI": EXEC/.1.

[o o 2 8)

[11:41: 3 P] m 1%” 7 22¢. 1,
«‘1 W:t WP "

 

 

 
 

 Mfg-i; 5‘"

:91]fix"11‘ {I '7‘"
we 7~~¥szm -a. 7 «7—H- 

 
 
 

   

 MMMM

7512\227-2922: L :iéé ..

we 31%1- ME12L ..M22.

2‘421wwgnn2—7w9 2:312:45 11:12:" a:‘1:
  
 
 

€23:;;13ET:'§1H'3’§‘3' 9 4‘ ’
5&2: El. < ; 2, 7?: \’ MEMWUMQ ET}

{3le{twin/:7

[0 (:9)(1}72
2 3% 17 (1:212.112.277: www— 9 (I)

D'ZS‘W‘M$331 :s’ié’Pfi9121M?! if!“ ’53

A 2,122— .‘2« ~92 2< 1.; 2y mm133%}? Ii}: . :2/12 "13.2%"? f3 Fifi

>3'3‘M8i1‘3‘fifi ”f/W'WWTWII ifé. “ii/a"?

  

72%. E; 2:21;?W272WNW)? MW YE

3:23 *1:MM

£72? 6 q: 79.:
   

  

  
XJ<~— 1:32

JLab/Cambridge, Exh. 1002,

 

p. 438



JLab/Cambridge, Exh. 1002, p. 439

(8 8%77m153488

 
 
 

 

 
 

5 (5

H2) “232' $37327 - (C(25)... L715» 8737i?NETS, U .‘7 T" ’37}¥Jfiéii'€fi§§§2x 7'5 5} W {/‘iW'fx Sniff} L6 L

7775 28:77? 31> 771(3’777 " .JLT‘E“?"79‘ 7/1: E: 1.”: SC '3 7L, 

  . fiwaokLCWCQOymmwfi

._ 72111411117131» ’.".7:J'€J":‘IE$J

mum ‘JSJ‘CS‘EC’J‘6 5 L “1:; I: . . .

it ”)Jfifl‘iif I 1-51 ‘53 {"3 Mi 535.11% 15"3711: :35  
 

   

 

=J§§tUUMKL {7717373171713 fin 3 0 W W631i»:

21 ‘75 ‘Hifiikéfiirfi '7 if “-7" E {iiC Ctifirfi‘trxm LIT: 
[003jlith:mL3K%mmm,mmC

JYLde‘fiCNLMCWWCCHCVCC 
Win fifiwiffifimwgzm%flLtC$wC:wCfim

" 7712 26073 is”)H737 ’3’241 41mm Fi§6 50m: 

   

   
 

 

 

 

731'?"it ”/1V' 9’11)? Tiéii L73I<7\5'”<’) ‘3‘“."3‘ m‘L fwfliimfimly 512iiifiluij-JX‘iCS O :1 m’i‘lfiémit

CHE $4“"“If;M11831»? (7:: {W(1’52? z’fifiK $1115: '5; L72.
5.LC$4KCLCmfifiCwfiCC ufiMfl . m toe4uzu1m1’”LxfiWCMf’43.4m
5353 ,‘7I3U‘CZ“’ < $170)}Cfimmfiflm}fining”? IL??? 111. {$5 7 J} 0131'111{’1)7§¥’J)1 E32 1 2m $314 1 4m 

QEL’EZEEC9525111111C

Bflth/Vzwhéfi
133$";11.14:). m, 1%2‘5 t1 5 O m m (711‘1177‘ :7

I O (1 3 2} L14 5 erxzx1<€>fifii»;é¥ti:(1a<

{7&5}$%W)%MICWWSOPCC' ' “9“9232wkCWVfiW21'tNVW923C 
aw<fiwfiw§0 Hfifjfizz anwfizsmmkfigLCzwww

IO 0‘5 31’ 721781.: 7% 71417;): IE-i:impuwmrx 7781::fi‘r3 & 5 {£77193 CCC’C 

 131fiat/x" 1,...11Mg
:, ‘C‘C WM? 3

..Hiw_'{’73-‘}.QL

7S“?

7173;; <
J“7H"? {757737737 FJ‘Jfi’J‘M‘WMfi 7'1”r1'131'ifiliéifififif’iifiix}i“ 1931 «1593 7 7‘11 5?:L/ {I C 31“?)‘4:{IC’

".4“. (1.11"’r‘fi’fmiw‘1H‘ f’ $335143 1113.4011311111‘)f“ — / C‘Igfivj

   
 

   
 

 
2L F6“) 3; '7 3C: L'ffiingL/4". 9 . () mm, 95:17:. 4 5 . 9 m rut/72’.

[O 03 4}‘3:3‘ EU‘f' Ki ‘2 l 55:: {’87} 3: j) i;EX?”2. J’J’E {1:64 21} 7:11, f: W‘fiéEJRUIJCC '37} iii 2 '1, 7:775:31133} 2 2 1.717343L f: xiv/s12 3-7.8. L2"1~":::::¥7il;.C C :3 "11111107527?”

{0085}flfi%m&éffifltv7émvCCflfi cflfivmfiflww1wm5wflfiwg4.3%084

mvgafififimC10wzo%fil A(M%W%$ h

SCW1LCCCX“ fizfifiW,WW!000TC [0041)CFC:mCEwm1'wwamvaVL

7.21 11k LC. '71:? 841C £111» 173 CECE 131-1! $73817 ‘"7A w-f? «1'?mm Léstnéa 81715133717}

L758; (”ikv-‘T‘gJ/JJJH’D' 1CC MCICHMILLMW .‘fz‘fiLlL‘i 5 0(TéfimCésL tar/a- ‘i :zv'zA

  
 

   
 

   

   
 

‘ 763 X“Shah 8kg/ c1113 ”#JQQJI’JMHI

3‘11““L‘ fi’ / )4 “93%;;:3; 71.711? '1 135111“?1: 3* :13 3: 7:,13‘271‘91’342C {1-1; r-- 2174 4. 0 1mm ’1: j‘i:3 "3'7;
1 O 8 g / 0183 777qu; ‘_”>¥5314‘, "$7373? 7":151171151" J d711‘3a;(’31‘31'é§?73‘4 9 8, 6 ’fiiwc’755iéfi ’ M573- 

1:
CL ,C; :0) .1: 30 M $in 12..

[0042}:wLExLCflwnnrkflLéwa
vawaééflLfiflwmmm25L mWEM%“

T‘li’vniri ifiéwfli-‘h‘i ‘2 4 é‘fidifiv‘. {KC 77317191 L77: " LC C ’7"

~ .3 2 721‘ JWfias {diam 35411:.: LX’C

: CMCB EC'7#W%fiW5MFBi%fifi$%¢

»m CCWCeaxfih

['0 (.1 411:». 12 5w«11::.C rim-,1 t‘L'V'J’JC—n‘éf
LCVm 7w;M~Béw

i: L i I" [’s 341-13»; 7 v!

40 fié‘ifz’ériifi“ C. LC "’8 J
‘ 771111111 MC 353;;

751717277? L”; "a"?
C $818191 71C; ;-,

"fC 171m? 2 0 1mm "35:31: :1 0 11111169 EXJ§{AJZ§)5|M

22:111.; _ {7373 L 7‘:

 
 
 
 
 

 
 

_,‘ {'fjifffi‘! D g: mx/HLvLEM’HH 7J<THitCi’ffi" £73: £11111 Xi?

37.173843 '1771118111C1901 ' ‘

1133:.711/ mm) 11‘) 1 0

$3117; :(fl1EzJ!‘%fi¥J%C 111

3737155 L (73857“? 7"- ('~

 
r‘l 

   
     

 

 
 
 
 

 

 [o 0 :3 6} *Eflisiiiiififiiz 11
<12§§§E¥1é'73§§z‘C.:<M€ ..

C E7 ~~75ifffs‘C WC1*

’JlJ/Jt 7.173; is”43C L: ”3

$15624 '3 4 main 3%

C; 1mm; 1M: 8 O 1; n

[0 01:7} ‘7;Zr.C 431
£3831“.

[0 0‘3 S} 15325777) 7 '27D. Bazszgrzi-i"

 

 
 
 

 

 
'7: 7'727137., C ' “CECE E) 0 OCT“ 5 llfifilifiifi? L f [0 0 4 ~11} 133%???
1.. 1» i C <1 02 "Y' (7:881:39)?7 L. ~11)»:;,..—71 CL 71:78:84 8. «munwébafLA I; 71-: e

V 7/5/77 '1’ 1’7"“ 3.. 5121377“ 25111130 L“13$“! 3521728?

35 7 0 01111115041?’77: 3E‘1-J!iiC:C 7%; 41 4

50 mm, éa‘f» (3 5 U 51111111741W1E§§£€z C 3'77“{5187137, 'irh’ L
 3 . 4 1131111

JLab/Cambridge, Exh. 1002, p. 439



JLab/Cambridge, Exh. 1002, p. 440

J

M~,M mw,yflaw&wwr3by,:m

2: 2.. 22:5 ’i’!i:{g§§i§§§’iflfil 2.72.. 3f fi""x‘§~}?fl dirt: A 1/

w" 55’ HERE? ‘_‘ . $5. 4 O m m If)? ' '33A. LL”WI. 3‘ l 8

6 mm 3323514 8. 4 m m 0') 42252252123}?! 2. 72:... l (77‘)?

.H.Mfi€ anM‘BMMbwefittm

:mtfflfli$flWW$W©wN¢§WfiAfiWfi$

mMMman.?%?Mmt:[0 O 4 5} 32:1; . .‘1221, 32:3}2ifitiézfgm":

'wé-‘az‘wwawaiéixfi'mfifiifi) WM?!:35”) gm. 3:?

3.333323} 1 E 3.31312 QMWL‘CJ’JEU; SL232L a. 44:.‘1)§’."1. .53; :35

2;: -1- 4 . 0 mm‘ ~ [2'57“ "’11, 3 2312:3(343AV)...130)”J(T
29“ 9 8 . 6 9.2.6,)

[0046}:wfi"

WKW%L\>‘EWM%

 

 

 
 

 
   

 

 

 
 

 
 
'23 A 3/” ’72. {C753’1n4

'72. r 12'. 2' $333-$111 :si‘mx L C23 “$2172: .54
3, 4 mm, "33‘:‘-:- 7 0 O m:nd‘)¥§‘.~‘.‘l}tf§lf‘222’ . ‘i’. 4 '1 . 4

4 3111132133283)“ 1’35 333 ‘7 77132 t"
 

mm. 1”73‘? 6 5 0 3331?..0253‘} it :75" 423:2?(13’2 2232. *13/W/

~32, 33 .35: .t 3:; Law ~~w>l22§z:§i‘éis§a. :«mriw:

r 335.225»3:" 2325: [2.5221323232123253 3." "2 L2"? E"“23253W3? A ‘v‘

 

 

 

 
 

 
 

 
 
 

   

Ci7)fi’§

3; *) 'tfzs'w W?!.J-u}:{’2‘}.

L32. 3}: 3&3: 7.1%".:

”Lara. [2231113332133 3810': 23:1
MMikMMMMMKKM'?M%r.&wMH.Mfi

7'54 4. 0mm: '3?” ’

N98 6%wfiflfl

[0040};Wé”
McMML,Uw¥wm“

[0 O 4 8}. 21.
3.37.323 /\'L/v-{J€>§:t.;~,c:3§

 

QV’V‘LA. [{3LmWIHi
5 U m m 21‘) 1’3 Mi ’5‘}.
 

”$179252:

[005
‘3’? /\ 31"“ 5’ 2‘, 7:1: 2.32% -~ 4. 4 m 12.9")".{1252 223.133.3133 2} 7273’ 22"

:1: :2 .2 1‘. J. 231’. {WWI WWW C ’22:. '34

3. 4 mm, Lt”. O03211'nwnfi5VGlWS . 2333-1 '1 2 4
'2 351M. 23’53k3‘23éfi. 23/22?

l‘i’iifi‘.‘ L , Z (ORWMI

-. @211 fii’r‘H’ilvr)?” 1"

 
 

   

 

235345331 7 m 1 5 3 4 8 8
8

~— "2 ’-‘"‘;fi>72' \ $35 4 G'Lnnaci’fifv'Ti" '

6 mm. {23%'31 4 4. 4 1.3.1.0)3‘filmfim'fl'533’2E "

[9.33532 : '.'%’?“i5i'$' 2%} 22?“:31'.3§5.1:VJ'€3‘\"‘21 J13: 13:31

“ " rfi%®€M§Lfl?6%YfiWWMé

“."c .22» 2» a.

(9051}Mm2;wfiw Mfifixmnfikamm

MM£TMEMM a %wMi:m:fi44 Gm

5551‘} 5:54 5‘35 i’Mi’tfifiéw 35273231573“ 9 8 6%

(«’35 .. 22232335125122} 532315;;

[00523:MMJMMMMMMM12fiIMWMMM

M“MML .MMFMMM.LHMW3A MMMMM

233’’2; {T "J -C: "‘1". EVE ‘2 (.7 mm\ 3:332, 5 Otnmd)!"1i‘.~’§{§?§

«332- $132322 23? .3. (3! 124‘? 3QL ?:

[0058)WMMJ'
‘21 “3H“ 5’ Z: iii/$313; 4 4 . 4 Hum)“;”£59231233;»?‘3': ’3 722:: L‘"

2/ y :7 .1 n, 1. 2.; . fi3‘2fifisf‘éfiz #:1222114 1 5 mm 3

9, :3 mméé‘i 7L15‘23_ w2’3.) ’42.ifiéh‘ufifiH )1erMi:—L C

3133'" 55 zm:%§?€'}:$§15922?32‘2| 3.33:: 2 2" 1}: £13333, g 2'1 2/ w

y.MMMM,MAVWMwEMKMML :MMMMM

{VI/1‘": 282$: figfiim'fii‘}! L *1. ’3' " . $325352] (0'23 23' ‘v M
“3‘22"? "5.4 (3 13112.6)?“2'7T'ié‘2’ii’ LP: ' .

mm .333: 1 1 4113111601351filfléfafléfifé Li: Lfli’élfii

{2:55:13 2231} $5.53; 2233?.“529133 )J:HUJM 9

3'34 L233.” 2 593%H319");’:.r‘fsfié’ixj3‘3233‘321’33ééwh’30

MMn94.3%¢Mom

[00542’Wfiififlwfififlv‘“ %MM1E

{532317.13243% 32% E‘Jfififfiz, Hi” 2.32.1.3}:

$513332251‘ ”I; Z J: ’5‘: {1212292 :3 0 mm. 333’35‘5 5

0mm r3313: 229237363512“? 75.432332 L72:

{0 O 5 5] 31!: 91 2x92]? ‘\ ‘ 2 1} 4-KU‘HLWQM 'J 5:

21*? Efidjjifi’f‘fi ’: {#332 I O 02f; Y
Miriaw :2 V

 

  
 

  m . '-‘‘-

 

 

 
 

 

 

 

 
 

    
 
 

 

     

 
 

 

 . 2 . a?)1;.rl.’r‘lfi”>.";
75VW§WTM‘

MUML.;M2

'1 11 2.6.3232?
M.MM4oomA.ML

a {"1 ){1’2‘u7L}fi{:’u“}“”’/” ‘31 ”3‘“

5/vwnms

 

 

JLab/Cambridge, Exh. 1002, p. 440



JLab/Cambridge, Exh. 1002, p. 441

(6) fiMWTMITS488

 

 
[O 0 6 833:1;‘J‘JEJ‘JI’323I63; “if: Inwwwmfl

 

 
 

 

 
 

33319—32" ' {2:05:25 MK},7‘ ,

4 «’Jufi5 36A“.1 w”«1332312263:<3 Mix-NI:321W'
IJIE‘W' CI§"%’§"J"3‘ZJ

,3.
1131'} \i‘ii' 1113‘ CZEKME’J'éi 3.11:3“be
ws.

[0059} 3523 a, 2.4 2::32233323 L T

5 THE < 3‘?)_ I... T I‘LJJIWJQIM--3

" ., {QK’E’IE‘XIZT .1: 21633533323336 5: é: filtsfi-I 

 
 

1412333 3712223721232

1 («33133213 JUIJJISZE‘I 3323”II'm»

251%}3(§;(/,>/‘~ , T:{g3(IJ,T,-’,;_ 9343393:

'2' \’ li‘ilfi- L’Cl-JF’Q_ E; :3 " "

[ 0 0 6 t } 31113323325?! “1 211 7’ lwrfmnvdvfw'fla131 may

122?.9<*3:i<3'3‘r>mém35~J¥3315?:0\‘»1Ia’—5W231}.

25‘ 231% J: U:S:12;LEE‘,"3"i’?/<L'~~ ‘7 IJ‘JCiir’JHS9. M ‘

w1‘33”? (13'sz. .Izc‘iifJIJf-J, 2323214 J 1:31. 311325352213 L

2.3).IJL’C133331313":§.3L3‘ [72¢ :/ w—J? 13333353321: "i’i’LE‘W

f3: }“3/‘v "’"‘ ’7‘d){?fl fivdfifiihd )3’573gm'3' L3 Cé’téfitfimg L

'Ci’fi‘;fi$i§ifi§37§\®3§”§'7.9:

[03:36 21 Lawns?

  
 

'3‘ 7?: é’J

 
 

 
 

’ "If: :35 3’} . 1H: 3% {3:32;

rfifififiém

 '(‘fllnIL (:3 1“ 9 3,} “LJJUVV'MQLi'fij‘fll‘é“

I 0 (:1 <3 4 3 m L. . J‘J,,E:¢'J1’23<I.Itn I272. :5 s 2: 2/ 2 «I
jfimfiggfigg y 3 f ‘ :233113223333

{31:57 1 7 ‘ ‘ {33733393
 
 

20

J0

 

{40353 372733;
{3.412%

3.3.431

Z) {'1‘ 78 0 m A h i: igégé‘lfi3'23};“I‘m" n "Jfi‘fw

Jim. : 2': m;TixxwiaifizéwIwIfiamfi%s 215%.: 3m:

2 2.: 23m‘* ‘3gm »»»»» J? 3:73? 'fiiftv‘w

~“3’I1fo’éff’rdHm-Iiw“: III '2- Lfifi‘iffi/i‘nw L 531%

33:33 ' 83mmwho L3339 L "KI/<V~~-$’<’0}Jllé‘é§x

532333333. . 4.2% 3/ ma)? 5:281:23 ‘ 3.22:23333235352cw33

£3: ’3‘ 71% 5532:: A w 5: <2J313zftriuzé..£::, 2336322233321

 
 

  

    

 
[0 0 6 5i

{AifiiinVWA-W'} 3?} I"

“35’7“? MW”! ’3’» €3.33"? Igivu‘illufigflm j) di‘f"

{1’343‘”:CWLC: E’AVW’T’3’9 L'C

332$. 3) W22Jkfi£é§ $307243 D Fsiwfim

 

R.
 

331W: 33333, $3333: 31%.
{IE1 L fflkfiifi. 

 : 34‘tfi? iiiWWW. 3:933:33, Wfifflmm-k N b 4!

a“) 'fs[)2§§’211{1/.‘3£3 '331);; ‘ 32%;:33.311 3% E3332»; ':t7,11§s§"hie/V, v—N 13'-

‘f 3;:{173333‘1”.3331 33W{3 dJ':

$332221 1:33: .% Jam: 2333‘I “I: M

27: < 3%:> 11 £29.). , £31912: 13213133333213.1223 36_

=é' \1€§Iit(’)}x :3 PJ {$33 ’WMGE‘

:3 “:2 x332 ‘ 7;; C 3. 2135373573

{3233352233 Ii 23132" 323]

[3:23 } 3311?“:deu ’C 3 Im IiJi'iéyimgéLr

  

 
33%“ ;, .... 2

 £43,353?“’ {is*‘ i ".7r;C :33
L a

11“?"\. 

 
 3",) Z) ':

 

 

 

 *8 533% if: ’3? 2% “3 333’

 V313A)3:; 1 M“ a7;,:_§§figg§ ”i:

L'i‘b‘ 3‘}:0333:; 33: J3:3:13;)319ij K26}: g?

Viaiéiéfliifim . 2357.; 

.33033493}
, . . .32? W

2 . . ggdifiEKii
3 J . .-{;/\z_,/,...l/

JLab/Cambridge, Exh. 1002, p. 441



JLab/Cambridge, Exh. 1002, p. 442

 

 
 

 

 
 

 

8on43Eu”I2fi

_,.1...i ‘.2.rf/(f/f‘f/fdf1””:
I...

.‘E§§§§§§§‘_/
.4.

£75»47432742..4574
«I2

\l7(

uIll‘llfflfflfflrfflgrfivflfirffdtrI‘llfgzlérm‘ fiffllflllgfflffflfIllflfAV/Iltzfiriflf/fif/flflfg..V\\\\\\\\\\\h\\\\\\\\§\\\r.\\\§\.s\\\\\\\\\KV'.§\NN\\\\\\\N\\\\\\N\\\\\.\h\\\\\\.\\\\\\\.\.\\\\\\‘”fiari/fllilda‘4.549.}!!!lllflddfiflflttrllfdrlt.52..a.aylvfffgfffffffffffffff‘l!Ilflr!lllflffllff!¢rr.rffl.,\\\§\\\\h\\\h\§\\h\§\\\\\\\\\\\\§\N\\\\h\\h§31$1.\\\\its“\\\\.\\\\.\\\§\\\\\\\\\\\\\\.\\\\\.\\N\§3}rilff/‘IllllfflI’llffllrffffill/Ifffffllfllila:2311.45.!5759/47.!!!ff/g/lI/ffIZr/‘rliIf!»pl.It
fi’féff‘lflfllfll”I’l’flfflg’4a0ufl’tafllfi,ff.gffgd’dfiflflfligtlv/gfl[’E’IIAVIII’I’ffg

‘

INVi‘NN‘NNNN‘NNHNNNK‘EH‘K‘NNN\\\\5\\N\\\\\i\\\\\§\\\\\\.\\\\\\\\\\\h\\\\\\\\\§\\\\h\53.5.,5VIA»lififfflffgfffflfl/nglf‘lfffff/{fl‘llfiew{I’l‘pflfI/f/I‘ll/{Jr’lfeIl‘ltfl/‘fifflt/Ifff;‘\\\\h\\\\N\§\\\N\\N\\\\K\\\\\\\\N\NN\‘K‘NNK‘fl“\\\\h\‘\\\\\\\\\\§\\\\\\\\\N\\.\\N§\L§E\\\\Va_u
all?!

14.4.III/Iain?!filil/fl‘i/‘rlfid49/111317!l.fl,Ill/1??”‘f’é’f‘r’f’ff’i’IIgfl/éy’all—w 
  

JLab/Cambridge, Exh. 1002, p. 442



JLab/Cambridge, Exh. 1002, p. 443

Electronic Acknowledgement Receipt 

1 8980429

Confirmation Number: 

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

 

First Named Inventor/Applicant Name: Eduard Pytlik

Customer Number: 35811

Filer Authorized By: Paul A. Taufer 

Attorney Docket Number: RUF—1 1—1270

Filing Date: 07-SEP-2011

Time Stamp: 15:49:17

 
 

Application Type: US. National Stage under 35 USC 371 

Payment information:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (ifappl.)

186720

SIDS1449.pdf 7584e338635309e14d01 53328le77dd634a ‘
2a2<
 

JLab/Cambridge, Exh. 1002, p. 443



JLab/Cambridge, Exh. 1002, p. 444

Multipart Description/PDF files in .zip description

Document Description

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBOS)

Warnings: 

Information: 

2972494

Foreign Reference JP111.pdf 7972f1bfce00b26993df0951fa6a919e9388
Olfla

 
 

Warnings: 

Information:

2420334

d6f46667b94a933a4cdcl 60l 02cb9091436
ee363

Foreign Reference JP266.pclf

Warnings:

Information:

3073535

Foreign Reference JP826.pdf f3b4bcccc2edbe97c16fc46bd55i51052b53
9328

Information:

585042

Foreign Reference JP176.pdf dbl (E402 19d94d IEaneSESEZQ Iadb4204
93133

Information:

2401895

Foreign Reference JP488.pdf 9808d7bbfab2426l 25bf133fl55mf647647 A
Scb

Information: 

Total Files Size (in bytes) 11640020

 
JLab/Cambridge, Exh. 1002, p. 444



JLab/Cambridge, Exh. 1002, p. 445

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

lfa 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

lfa 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/DOIEOI903 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
Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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.

 

JLab/Cambridge, Exh. 1002, p. 445



JLab/Cambridge, Exh. 1002, p. 446

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer N0.: 035811

Examiner : Julian Anthony
Serial No. : 13/146,669

Filed : July 28, 2011
Inventors ‘ : Eduard Pytlik Docket No.: RUF-11-1270

: Jiirgen Lindner
: Ulrich Barenthin Confirmation No.: 6273

: Winfried Gaugler
'I'itle : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME Dated: May 8, 2014 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

The Applicants enclose Form PTO-1449 together with a copy of each of the five (5)

listed non—US publications. The publications are believed related in View of their mention in the

corresponding Japanese Office Action dated March 18, 2014. The publications are submitted

under 37 CFR §1.56 and are believed related to this application for the reasons stated.

Applicants certify that the items of information contained in the Supplemental

Information Disclosure Statement was first cited in any communication from any foreign patent

office in a counterpart foreign application not more than three months ago.

The Applicants respectfully request that this Supplemental Information Disclosure

Statement be officially entered into the file and that appropriate notification be made that it was

considered by the Examiner.

submitted, 
  

Respect

T. Daniel Christenbury

Reg. No. 31,750
TDC/nn

(215) 656-3381

EASD7610008OJ
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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 05/12/2014

ASINGLET SALE #00000003 Mailroom Dt: 05/08/2014 502719 13146669
01 FC : 1806 180.00 DA
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O Box 1450
Alexandna, Virgmia 22313-1450
www.uspto gov

 
 
   

13/146,669 09/07/20] I Eduard Pytlik RUE-l 1-1270 6273

35811 7590 09/02/2014

1p GROUP OF DLA pm up (US)
ONE LIBERTY PLACE ANTHONY. JULIAN

1650 MARKET 31', SUITE 4900

PHILADELPHIA, PA 19103 PAPER NUMBER1726

NOTIFICATION DATE DELIVERY MODE

09/02/2014 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):

pto.phil @ dlapiper.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 13/146,669 PYTLIK ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

JULIAN ANTHONY 1726 Sthtus 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions oftime 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 ofthis 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)IZI Responsive to communication(s) filed on M.

I:I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)E| This action is FINAL. 2b)|Z| This action is non-final.

3)l:| 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)|:| 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 Exparte Quay/e, 1935 CD. 11, 453 QC. 213.

Disposition of Claims*

5)IZI Claim(s) 1,2 and 4—13 is/are pending in the application.

5a) Of the above Claim(s) is/are withdrawn from consideration.

6 El Claim 3) is/are allowed.

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

hit or send an inquiry to Pl-‘l—iteedbackftbusgtocbv.

 

://\Wtiw,uscto.c.=ov/ atents/init eventsh iv’indest     

Application Papers

10)I:I The specification is objected to by the Examiner.

11)|Z The drawing(s) filed on 5-02-14 is/are: MEI accepted or b)I:l 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)I:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:l All b)l:l Some“ c)I:I None of the:

1.|:I Certified copies of the priority documents have been received.

2.|:I Certified copies of the priority documents have been received in Application No.

3.I:I 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) I: Notice of References Cited (PTO-892) 3) I] Interview Summary (PTO-413)
. . Paper No(s)/Mai| Date.

2) IX Information Disclosure Statement(s) (PTO/SB/OSa and/or PTO/SB/OSb) 4 l:l O h _Paper No(s)/Mai| Date 5-08-14. I I er. —'
U 8 Patent and Trademark Office
PTOL—326 (Rev. 11-18) Office Action Summary Part of Paper No./Mai| Date 20140814
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Application/Control Number: 13/146,669 Page 2

Art Unit: 1726

DETAILED ACTION

Remarks

This Office action is responsive to applicant’s amendment filed on May 2, 2014.

Information Disclosure Statement

The IDS filed on May 8, 2014 has been considered by the examiner.

Drawings

The drawings were received on May 2, 2014. These drawings are acceptable. The

objection to the drawings under 37 CFR 1.83(a) has been withdrawn.

Claim Rejections - 35 USC § 102

The rejection of claims 1, 2, 6, 10 and 11 under pre-AIA 35 USC. 102(b) based on

Nakayama (US 4,224,387) has been withdrawn.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AIA 35 USC. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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Application/Control Number: 13/146,669 Page 3

Art Unit: 1726

Claims 1, 2, 4—6 and 9—13 are rejected under pre—AlA 35 U.S.C. 102(b) as being

anticipated by Nakayama (US 4,224,387) in View of Suzuki et al. (US 7,566,515)

The rejection is maintained for the reasons already of record. The reasons for rejection

based on Nakayama as previously discussed under the pre-AIA 35 U.S.C. § 102(b) is applied

towards the present claims. The examiner notes the amendment to claim 1 insofar as

incorporating the subject matter of claim 3 (now canceled) in reciting that the electrode-separator

assembly is in the form of a spiral winding whose end faces face in a direction of the flat bottom

area and the flat top area. To this end, while Nakayama does not explicitly teach an electrode-

separator assembly in the form of a spiral winding, Suzuki teaches electrode assemblies both in

flat sheet form (Fig. l) and in the form of a flat spiral winding, with end faces [2b] and [4b]

facing in a direction of the flat bottom area and the flat top area. (Fig. 2, col. 6 line 43 et seq.)

The prior art as a whole is maintained to recognize the equivalence of flat electrode assemblies

(as disclosed in Nakayama and Suzuki) with spiral electrode assemblies (as disclosed in Suzuki).

The prior art’s clear recognition of mutual equivalence of these components, independent of

applicant’s disclosurc, is herein rclicd upon as the rationale to support an obviousness rejection.

In re Rafi, 256 F.2d 590, 118 USPQ 340 (CCPA 1958) Furthermore, the claims would have

been obvious because the substitution of one known element for another would have yielded

predictable results to one of ordinary skill in the art at the time the invention was made.

Addtionally, Suzuki teaches that spiral windings "have the advantage that they are firmly wound

and excellent in adhesion." (col. 6 line 61 et seq.)

Applicant’s arguments filed with the present amendment have been fially considered,

however these arguments are not found persuasive. Applicant concedes that Suzuki discloses a
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Application/Control Number: 13/146,669 Page 4

Art Unit: 1726

spiral winding, but submits that the end faces of the winding in Fig. 2 of Suzuki do not face in

the direction of the flat bottom area and the flat top area. In reply, it is asserted that Fig. 2 of

Suzuki shows the spiral winding having a flat top end face [4b] and a flat bottom end face [2b]

that is in direct contact with the flat top area and the flat bottom area of the battery housing. As

the end faces are in direct contact, it naturally follows that the end faces face in the direction of

the flat bottom area and the flat top area. As to applicant explaining advantages of a right-angled

alignment of electrode layers, e.g. allowing for radial mechanical forces to be absorbed by the

radial casing area, while this argument may have merit, it is noted that the claims are entirely

silent on the spiral winding being in any angled alignment, such as a right-angled alignment.

Applicant is reminded that the claims are given their broadest reasonable interpretation in a

manner not inconsistent with applicant's disclosure.

Claims 7, 8 and 14 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable

over Nakayama (US 4,224,387) in View of Suzuki et al. (US 7,566,515), and further in View of

Cantave et al. (US 6,443,999)

The examiner notes that the sole argument for Cantave as applied under pre-AIA 35

U.S.C. 103(a) merely asserts that Cantave fails to cure alleged deficiencies with respect to the

combination of Nakayama and Suzuki. The rejection based on Nakayama and Suzuki is

maintained for the reasons set forth supra; the rejection based on Nakayama and Suzuki and

further in View of Cantave is maintained for the reasons already of record.
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Application/Control Number: 13/146,669 Page 5

Art Unit: 1726

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 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 Julian Anthony Whose telephone number is (571) 272-1289. The

examiner can normally be reached on Monday through Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Patrick J. Ryan, can be reached on (57]) 272—1292. The fax phone number for the

organization Where this application or proceeding is assigned is 703-872-9306.

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
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Application/Control Number: 13/146,669 Page 6

Art Unit: 1726

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).

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist Whose telephone number is (703) 308-0661.

/Ju1ian Anthony/

Examiner, Art Unit 1726

/PATRICK RYAN/

Supervisory Patent Examiner, Art Unit 1726
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13:1 t Appheation Number 13/146 669
Continued Examination (RCE) Filing Date July 28 2011

Transmittal ’

First Named Inventor Eduard Pytlik
Address to: .

Mail Stop RC]: A” U11“ 6273Commissioner for Patents
Po. Box 1450 ' .

Alexandria, VA 22313-1450 Examiner Name .1 Juhan Anthony

Attorney Docket Number RUF-l 1_1270
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Attorney Docket No.: RUF—I 1—1270

In re Application of: Eduard Pytlik et a1.
Serial No.: 13/146,669

Filed: July 28, 2011
For: BUTTON CELLS AND METHOD FOR PRODUCING SAME

Mail Stop RCE
Commissioner for Patents

PO. Box 14508

Alexandria, VA 22313—1450

Sir:

A response to the outstanding official action in the above-identified application is enclosed, along with a Request for
Continued Examination, Supplemental Information Disclosure Statement, Form PTO—1449 and 10 non-US publications.

1:] Small entity status ofthis application under 37 CFR §1.9 and §1.27 has been established.

 

 

 

  
 

 

 

   
  
 

El This is a Petition for an Extension of Time for the period noted below, as well as for any additional period

necessary to render this submission timely.

NO additional fee is required.

SMALL ENTITY OTHER THAN
SMALL ENTITY

TIME EXTENSION PETITION FEE No. ofmonth(s): 0 E , $0.00
Subtract time extension fee previously paid No. of month(s): 0 ($0.00)
TOTAL EXTENSION FEE DUE $0.00

CLAIM FEE CLAIM(S) HIGHEST EXTRA RATE ADD’L RATE ADD’L
REMAINING NUIVIBER CLAIM(S) CLAIM CLAIM
AFTER PREVIOUSLY PRESENT FEE FEE
AMENDMENT PAID FOR

TOTAL 13 I MINUs 20 H m = 0 x 40: s x 80; $0.00
INDEPENDENT 1 l MINUS 3 = 0 x 210: s x 420: $0.00

1:1 FIRST PRESENTATION OF MyLTIPLE CLAIM(S) + 390: $ + 780: $0.00

ToTAL ADDITIONAL CLAIM FEE DUE ‘ $ $0.00

     
 

 
TOTAL FEE DUE: $0.00

Please charge Deposit Account No. 50—27 19 in the amount of $1,200.00. (RCE fee)

The Commissioner is authorized to charge payment ofthe following fees associated with this
communication or credit any overpayment to Deposit Account No. 50—2719.

121 Any filing fees under 37 CFR §1 .16 for the presentation of extra claims.

IX] Any patent application processing fees under 37 CFR §1.17.

ubmitted,

14‘T. Danie Christenbury, Reg. No. 31,750

  
Date: October 31 2014 

TDC/Vp
(215)656-3381
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer No.: 035811

Examiner : Julian Anthony

Serial No. : 13/146,669 Docket No.: RUF-11-1270

Filed : July 28, 2011

Inventors : Eduard Pytlik

: Jurgen Lindner
: Ulrich Barenthin

: Winfried Gaugler Confirmation No.: 6273
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME

Dated: October 31, 2014

RESPONSE

Mail Stop RCE
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Official Action dated September 2, 2014, the Applicants amend the

application as follows:

EASD8S386SOSJ
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In the Claims

1. (Currently Amended) A button cell comprising:

a housing cup and a housing top separated from one another by an electrically

insulating seal and which form a housing with a flat bottom area and a flat top area

parallel to it, and

an electrode—separator assembly within the housing comprising at least one

positive and at least one negative electrode in the form of flat layers and connected to one

another by at least one [lat separator,

wherein the electrode layers are aligned essentially at right angles to the flat

bottom m and the top areas QLLEI and the button cell is closed without being beaded over, and

the electrode-separator assembly is in the form of a spiral winding whose m end faces face

in a direction of the flat bottom area and the flat top area.

2, (Previously Presented) The button cell as claimed in claim 1, wherein the

electrodes and/or the separator are/is in the form of strips or ribbons.

3. (Cancelled)

4, (Previously Presented) The button cell as claimed in claim 1, wherein the winding

has an axial cavity in its center, which axial cavity is at least partially filled by a winding core.

5, (Previously Presented) The button cell as claimed in claim 1, wherein the

electrode-separator assembly has one of the following layer sequences:

negative electrode/separator/positive electrode/separator and

positive electrode/separator/negative electrode/separator.

6. (Previously Presented) The button cell as claimed in claim 1, wherein the positive

electrode and/or the negative electrode are/is connected via an output conductor to the housing in

an area of the flat bottom area and/or of the flat top area.
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7. (Previously Presented) The button cell as claimed in claim 1, further comprising

at least one insulator which prevents direct mechanical and electrical contact between the end

faces of the winding and the flat bottom and top areas.

8. (Previously Presented) The button cell as claimed in claim 7, wherein the at least

one insulator is a flat layer composed of plastic arranged between the end faces of the winding

and the flat bottom and top areas.

9. (Previously Presented) The button cell as claimed in claim 1, which is

rechargeable.

10. (Previously Presented) The button cell as claimed in claim 1, having a

heighttdiameter ratio of< l.

11. (Previously Presented) A method for producing a button cell according to claim 1,

comprising inserting an electrode—separator assembly with electrodes in the form of a flat layer

into the housing such that the electrode layers are aligned essentially at right angles to the flat

bottom and top areas, wherein the housing comprises a metallic cup part and a metallic top part.

12. (Previously Presented) The method as claimed in claim 11, wherein the electrode-

separator assembly is inserted as a winding.

13. (Previously Presented) The method as claimed in claim 12, further comprising:

inserting the winding into the metallic top part, and

inserting the metallic top part with the winding into a metallic cup part.

14. (Previously Presented) The method as claimed in claim 12, wherein the winding

is heat-treated on its end faces before being installed, with it being at least for a short time

subjected to a temperature at which the separator is thennoplastically deformable.
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Remarks

The Applicants have amended Claim 1 to improve readability. No change of scope in the

claim is intended. Entry of the amendments into the official file and consideration on the merits

are respectfully requested.

The Applicants enclose a Supplemental Information Disclosure Statement and

respectfully request that it be entered into the official file, considered on the merits and PTO—

l449 be marked accordingly to reflect such consideration.

The Applicants also enclose a Request for Continued Examination to facilitate entry of

the above amendments to Claim 1 as well as the Supplemental Information Disclosure Statement

into the official file.

Claims 1, 2, 4—6 and 9-13 stand rejected under 35 USC §102 “as being anticipated” by

Nakayama in view of Suzuki. The Applicants assume that the rejection is merely a

typographical error and it is, in fact, a rejection under 35 USC §lO3 over a combination of

Suzuki with Nakayarna. The Applicants following comments will reflect that understanding.

The Applicants respectfully submit that the combination of Suzuki with Nakayama would

result in a completely different button cell. In that regard, the Applicants note with appreciation

the Examiner’s frank acknowledgement that Nakayama does not disclose an electrode-separator

assembly in the form of a spiral winding. Hence, the rejection turns to Suzuki to cure that

deficiency. In that regard, the rejection relies on Fig. 2 of Suzuki and refers specifically to “end

faces [2b] and [4b] facing in a direction of the flat bottom area and the flat top area,”

The Applicants agree that Suzuki indeed discloses a spiral winding as shown in Fig. 2.

However, that disclosure and its accompanying description are problematic in the context of a

combination with Nakayama and in the context of Claims I, 2, 46 and 9-l 3.

The Applicants first note that Suzuki does not refer to reference numbers 2b and 4b as

“end faces” as noted in the rejection. Instead, those reference numbers are associated with a

“cathode active material-containing layer” and an “active material—containing layer,”

respectively. Hence, there is no reference to “end faces” in Suzuki and no association with such

“end faces” with reference numbers 2b and 4b.

In the context of ordinary understanding (to those of even less than ordinary skill in this

art) of the constituent of spiral windings and in the context of the Applicants’ disclosure as

embodied in their specification and drawings, it is clear that reference numbers 2b and 4b of
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Suzuki simply cannot be interpreted as end faces. At best, reference numbers 2b and 4b of

Suzuki refer to lower and upper surfaces, respectively, of the spiral winding or refer to opposed

side surfaces of the spiral winding. Further, those skilled in the art would understand that, at

best, Fig. 2 of Suzuki shows a single end face taken in the Fig. 2 cross section.

That disclosure is sharply contrasted to the specific language in Claim 1 and a

representative example as can be seen in the Applicants’ Figs. 2, 3a and 3b. Specifically, Fig. 2

identifies with specificity “end faces” 204 and 205. Those end faces are shown in association

with the spiral winding, as opposed to individual layers comprising the spiral winding. Fig. 3b

in particular shows side surfaces of the winding (which are not associated with a reference

number). Then, when the end faces specifically identified by the Applicants are applied to a

housing cup and a housing top as shown in Figs. 4 and 5, for example, it can be seen that the end

faces of the spiral winding are in an axial direction with respect to the flat bottom area and the

flat top area of the housing cup and the housing top. This is sharply contrasted to Suzuki such as

in Fig. 2 which shows the spiral winding orientated at 90° relative to the Applicants’ spiral

winding wherein the end faces of the spiral winding are oriented in the radial direction and are

not oriented in the axial direction with respect to the flat bottom area and the flat top area.

Any other interpretation of the language in Claim 1 as presented in the context of the

Applicants’ entire disclosure relative to the disclosure of Suzuki is simply an improper

manipulation of the specific language of Claim 1 to support a rejection when, in fact, the

ordinary interpretation of that language compels a different interpretation and results in a

completely different structure (for example as shown in Fig. 2 of Suzuki) versus the Applicants’

Claim 1. Hence, the combination is inapplicable.

Moreover, the Applicants have discovered that orientation of the spiral winding is critical

with respect to the longevity of the resulting button cell. In that regard, when a lithium electrode

is in the form of spiraling wound flat layers, the extension/shrinking of the spiral winding during

charging and discharging is directional. Hence, the spiral winding in the cell shown Fig. 2 of

Suzuki would exert a significant pressure in the axial direction against the top and bottom of the

cell during charging/discharging which could lead to movement of the housing cup and housing

top relative to one another, thereby resulting in potential damage to the cell.

In sharp contrast, in the Applicants’ button cells such as those recited in Claim 1, the

alignment of electrode layers at a right angle to the flat bottom and flat top areas of the housing
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of the cell insures that mechanical pressure during charging and discharging is exerted primarily

in a radial direction instead of in the axial direction. This is far, far less likely to cause structural

problems associated with the cell. Hence, it is important for the Applicants to orient the spiral

winding such that the end faces of the spiral winding face in the direction of the flat bottom area

and the flat top area which is completely contrary by 90° with respect to the orientation of

Suzuki.

As a result, if one skilled in the art were to import the teachings of Suzuki into

Nakayama, the resulting cell would be completely different from the cells recited in Claims 1, 2,

4-6 and 9—13. Withdrawal of the rejection is respectfully requested.

Claims 7, 8 and. 14 stand rejected under 35 USC §103 over the further combination of

Cantave with Suzuki and Nakayama. The Applicants respectfully submit that Cantave fails to

cure the deficiencies set forth above with respect to the underlying combination of Suzuki with

Nakayama. Withdrawal of the rejection is accordingly respectfully requested.

In light of the foregoing, the Applicants respectfully submit that the entire application is

now in condition for allowance, which is respectfully submitted.

Respectfully submitted,

  
T. Daniu’ Christenbury

Reg. No. 31,750
TDC/me

(215) 656—3381
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer N0.: 035811

Examiner : Julian Anthony
Serial No. : 13/146,669 Docket No.: RUF-l 1-1270
Filed : July 28, 2011

Inventors : Eduard Pytlik Confirmation No.: 6273
: Jurgen Lindner
: Ulrich Barenthin

: Winfried Gaugler
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME

Dated: October 31, 2014

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

The Applicants enclose Form PTO-1449 together with a copy of each of the ten (10)

listed non—US publications, including related US Official Action dated August 29, 2014. The

publications are submitted under 37 CFR §1.56 and are believed related to this application for

the reasons stated.

The Applicants respectfully request that this Supplemental Information Disclosure

Statement be officially entered into the file and that appropriate notification be made that it was

considered by the Examiner.

Respectfully submitted,

 

T. DanijChristcnbury
Reg. No. 31,750

TDC/me

(215) 656-3381
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Abstract of EP1808916 (A1)

The object of the invention is to provide a sealed battery having a low resistance and is excellent in output power
performance. and a lead suitable for the sealed battery, and a battery stack comprising a plurality of such sealed batteries as
described above. Provided is a sealed battery comprising a lid (50) for closing the open end ofa container (60) which has, at
the center of Its upper surface, a valve body (90) covered with a cap (80) to form a safety valve. and an upper current
collecting plate (2) connected via lead (20. 30) to the inner surface of lid (50). wherein a welding point of lead (20) to the
inner surface of lid (50) is, in a flat View. outside the periphery of cap (80). and the length of lead (20. 30) from the welding
point (20) on the inner suriace of lid (50) to the nearest welding point (30) on the upper current collecting plate (2); is 1 to 2.1
times as large as the shortest distance between the welding point (20) of lead on the inner surface of lid (50) and the upper
surface of upper current collecting plate (2)1 in addition, a welding point formed by the lead (30) on the upper current
collecting plate (2) falls in a circular band enclosed between a concentric circle around the center of upper current collecting
plate (2) and having a radius 41% of the radius of said plate, and another concentric circle having a 69% radius Welding
points (100—1) formed between. the lower surface of a lower current collecting plate (100) and the upper surface of bottom of
container (60) are disposed, in a flat view, laterally outside the peripheral margin of a cap (80). The lead used for such a
sealed battery may be shaped like a ring (20. 30) or a double~walled ring having a frame portion and lateral wall portions.;
Such sealed batteries may be combined to form a battery stack
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(54) Title: BUTTON CELLS AND METHOD FOR PRODUCING SAME

(54) Bezeichnung : KNOPFZELLEN UND VERFAHREN ZU IHRER HERSTELLUNG
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(57) Abstract: A button cell (100; 400; 500) is described, comprising two metal housing halves (101, 102; 401, 402; 501, 502),
which are sealingly connected to each other and form a housing having a planar base area (103; 503) and a planar cover area (104;
504) parallel thereto, wherein positive and negative electrodes (105, 106; 201, 202; 304, 305; 407, 408; 508, 509) are arranged as
flat layers inside the housing and are connected to each other via an areal separator (107; 203; 302, 303; 405, 406; 507), wherein
the electrode layers have an orthogonal orientation relative to the planar base and cover areas. Furthermore, a method for produ-
cing such a button cell is described.

(57) Zusammenfassung:
[Forlselzzmg azgfder michsten Seite]
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Verififl‘entlicht:

— mil imernatz'onalem Recherchenberz‘cht (Arn’kel 21 Absatz
3)

Beschriebeu wird cine Knopfzelle (100; 400; 500), umfassend zwei metallische Gehéiusehalbteile (101, 102; 401, 402; 501, 502),
welche diohtcnd mitoinandcr verbunden sind 11nd ein Gehh’use mit einem ebenen Bodenbereich (103; 503) 11nd einem dazu paral-
lelen ebenen Deckelbereich (104; 504) ausbilden, wobei innerhalb des Gehéiuses als flache Schiohten ausgebfldete positive und
negative Eloktrodon (105, 106; 201, 202; 304, 305; 407, 408; 508, 509) angeordnet sind, die fiber einen fléichigen Separator (107;
203; 302, 303; 405, 406; 507) miteinander verbunden sind, wobei die E1ektrodenschichten orthogonal zu dem ebenen Boden- 11nd
Dcckolbcrcich ausgerichtet sind. Weiterhin wird ein Verfahren zur Herstellung einer solohen Knopfzelle beschrieben.
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Knopfzellen und Verfahren zu ihrer Herstellung

Die vorliegende Erfindung betrifft Knopfzellen umfassend zwei metalli-

sche Gehausehaibteile, die durch eine elektrisch isolierende Dichtung

voneinander getrennt sind und die ein Gehéuse mit einem ebenen Bo-

denbereich und einem dazu parallelen ebenen Deckelbereich ausbilden

sowie innerhalb des Gehauses mit einem Elektroden-Separator—

Verbund. umfassend mindestens eine positive und mindestens eine ne-

gative Eiektrode. die als flache Schichten ausgebildet und Uber mindes-

tens einen fléchigen Separator miteinander verbunden sind, sowie ein

Verfahren zur Herstellung von solchen Knopfzellen. ‘

Knopfzellen weisen ubiicherweise ein Gehause aus zwei Gehausehalb—

teilen, einem Zellenbecher und einem Zeilendeckel, auf. Diese kbnnen

beispielsweise aus vernickeltem Tiefziehblech als Stanzziehteile herge—

stelit werden. Gewéhnlich ist der Zellenbecher positiv und der Gehéuse—

deckel negativ gepolt. in dem Gehause konnen die verschiedensten e-

lektrochemischen Systeme enthalten sein, beispielsweise Zink/MnOa,

primare und sekundare Lithium—Systems oder sekundare Systeme wie

Nickel/Cadmium oder Nickel/Metallhydrid.

Sehr verbreitet sind z.B. wiederaufladbare Knopfzellen auf Basis von

Nickel-Metallhydrid- oder Lithium-ionen-Systemen. Bei Lithium-lonen-

Knopfzellen werden die elektrochemisch aktiven Materialien innerhalb

des Knopfzellengehauses flblicherweise nicht in Form von einzelnen,

durch einen Separator voneinander getrennten, tablettenférmigen Elekt-

roden angeordnet. Stattdessen werden bevorzugt vorgefertigte Elektro-

den~Separator~VerbUnde flach in das Gehause eingelegt. Als Separator

dient dabei bevorzugt eine porbse Kunststofffolie, auf welche die Elekt-

roden flachig auflaminiert oder aufgeklebt sind. Der Gesamtverbund aus

Separator und Elektroden ist dabei in der Regel maximal wenige 100 pm

BESTATIGUNGSKOPIE
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dick. Um Knopfzellengehéiuse Ublicher Dimensionen ausfullen zu kén-

nen, werden daher héufig mehrere solcher Verbi‘mde flach fibereinander

gelegt. Auf diese Weise iassen sich Stapel in grundsétzlich beliebiger

Hdhe erhalten, jeWeiis abgestimmt auf die zur Verfijgung stehenden Di~

mensionendes Knopfzeilengehéuses, in das der Stapei verbaut werden

soll. So wird eine optimaie Ausnutzung des zur Ven‘Ugung stehenden

Gehéuseinnenraumes gew'a‘hrleistet.

Konstruktionsbedingt treten bei Knopfzellen, die solche Stapel aus Elek-

troden-Separator—Verbiinden enthaiten. allerdings auch diverse Proble-

me auf. Zum einen ist es naturlich erforderlich, Elektroden von jeweiis

gleicher Poiaritét innerhalb des Stapels miteinander zu verbinden und

dann jeweils mit dem entsprechenden Pol des Knopfzellengehéuses zu

kontaktieren. Die erforderlichen eiektrischen Kontakte verursachen Ma-

teriaikosten, der durch sie eingenommene Raum steht zudem fur Aktiv—

material nicht mehr zur Verfiigung. Die Herstellung der Eiektrodenstapel

ist darflber hinaus kompiiziert und teuer, da bei der Kontaktierung der

Verbflnde untereinander Ieicht Fehler auftreten kénnen, die die Aus-

schussrate erhéhen. Zum anderen wurde feetgestelit, dass Knopfzeilen

mit einem Stapel aus-Elektroden und Separatoren sehr schneli undicht

werden.

Der flassigkeitsdichte Verschiuss von Knopfzeiien erfolgt klassisch durch

Umbérdeln des Randes des Zelienbechers fiber den Rand des Zeilen—

deckels in Verbindung mit einem Kunststoffring, der zwischen Zellenbe—

cher und Zeilendeckei angeordnet ist und der gieichzeitig ais Dichtungs—

element sowie zur elektrischen lsoiierung des Zellenbechers und des

Zeilendeckels dient. Derartige Knopfzellen sind beispielsweise in der DE

31 13 309 beschrieben.

Alternativ ist es jedoch auch mdgiich, Knopfzellen zu fertigen, bei denen

Zelienbecher und Zeilendeckel in axialer Richtung ausschiieBiich durch

eine kraftschlflssige Verbindung zusammengehaiten werden und die

keinen umgeberdelten Becherrand aufweisen. Deranige Knopfzellen
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sowie ein Verfahren zu ihrer Herstellung sind in der noch unverb‘ffent—

lichten deutschen Patentanmeldung mit dem Aktenzeichen 10 2009 017

. 514.8 beschrieben. Ungeachtet der diversen Vorteile, die solche Knopf-

zellen ohne Bdrdelung aufweisen kénnen, sind sie in axialer Richtung

5 jedoch weniger belastbar als vergleichbare Knopfzellen mit umgebérdel-

1O

15

20

25

30

tem Becherrand, insbesondere was axiaIe mechanische Belastungen

angeht, die ihre Ursache im lnneren der Knopfzelle haben. So sind zum

Beispiel die Elektroden von wiederaufladbaren Lithium-ionen-Systemen

bei Lade- und Entladevorgéngen stets Volumenénderungen ausgesetzt.

Die dabei auftretenden axialen Kr'a'fte kt’mnen bei Knopfzellen ohne Bér~

delung natflrlich vergleichsweise leichter zu Undichtigkeiten fUhren als

bei Knopfzellen mit Bdrdelung.

Der vorliegenden Erfindung lag die Aufgabe zugrunde, eine Knopfzelle

bereitzustellen, bei der die oben angesprochenen Probleme nicht oder

nur in stark verringertem MaB auftreten. Die Knopfzelle soll insbesonde-

re gegenUber in axialer Richtung auftretenden mechanischen Belastun-

gen widerstandsféhiger sein als herkdmmliche Knopfzellen, insbesonde-

re auch dann, wenn sie als Knopfzelle ohne umgebdrdelten Becherrand

gefertigt wird.

Diese Aufgabe wird gelést durch die Knopfzelle mit den Merkmalen des

Anspruchs 1. Bevorzugte Ausffihrungsformen der erfindungsgeméfien

Knopfzelle sind in den abhéngigen Ansprflchen 2 bis 10 definiert. Auch

das Verfahren geméfl: Anspruch 11 trégt zur Ldsung der erfindungsge-

méBen Aufgabe bei. Bevorzugte Ausfflhrungsformen des erfindungsge-

méBen Verfahrens sind in den abhéngigen AnsprUchen 12 bis 14 defi-

niert. Der Wortlaut sémtlicher Ansprfiche wird hiermit durch Bezugnah-

me zum lnhalt dieser Beschreibung gemacht.

Eine erfindungsgeméae Knopfzelle umfasst stets zwei metallische Ge-

héusehalbteile, die durch eine elektrisch isolierende Dichtung voneinan—

der getrennt sind und die ein Gehfiuse mit einem ebenen Bodenbereich

und einem dazu parallelen ebenen Deckelbereich ausbilden. Bei den
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beiden Gehausehalbteilen handelt es sich, wie eingangs bereits er-

wahnt, in der Regel um einen sogenannten Gehausebecher und einen

Gehausedeckel. Als Gehéusehalbteile sind insbesondere Telle aus ver-

nickeltem Stahl oder Blech bevorzugt. Weilerhin als metallischer Werk-

stoff geeignet sind insbesondere Trlmetalle. beispielsweise mit der Ab-

folge Nickel, Stahl (oder Edelstahl) und Kupfer (wobei die Nickelschicht

bevorzugt die AuBen- und die Kupferschicht bevorzugt die lnnenseite

des Knopfzellengehauses bildet).

Als Dichtung kann beisplelsweise eine SpritzguB- oder eine Foliendich-

tung zum Einsatz kommen. Letztere sind beispielsweise in der DE 196

47 593 beschrieben.

Innerhalb des Gehéuses umfasst eine erfindungsgemaBe Knopfzelle

einen Elektroden-Separator—Verbund mindestens eine positive und min-

destens eine negative Elektrode. Diese liegen jeweils in Form von fla-

chen Elektrodenschichten vor. Miteinander verbunden sind die Elektro-

den fiber einen fléichigen Separator. Bevorzugt sind die Elektroden auf

diesen Separator auflaminiert oder aufgeklebt. Die Elektroden und der

Separator weisen in der Regel jewells nur Dicken im pm-Bereich auf. Als

Separator dient in der Regel eine porose Kunststofffolie.

lm Gegensatz zu den eingangs erwéhnten Knopfzellen zeichnet sich die

erfindungsgemaBe Knopfzelle insbesondere dadurch aus, dass die E-

lektrodenschlchten eine ganz besondere Orientierung aufweisen. sie

sind namlich im wesentlichen orthogonal zu dem ebenen Boden- und

Deckelbereich ausgerichtet. wahrend aus dem Stand der Technik be—

kannte Knopfzellen mit gestapelten Elektroden-Separator-Verbunden

diese stets flach eingelegt enthalten, so dass die Elektrodenschichten im

wesentllchen parallel zu den ebenen Boden- und Deckelbereichen aus—

gerichtet sind, ist bel einer erfindungsgemalsen Knopfzelle das Gegenteil

der Fall.
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Die orthogonale Ausrichtung der Elektrodenschichten hat einen uner—

wartet deutlichen Vorteil, es wurde namlich festgestellt, dass diese Aus-

richtung mit einer deutlichen Verbesserung der Dichtigkeitseigenschaf-

ten einer erfindungsgemérsen Knopfzelle einhergeht, insbesondere bei

Knopfzellen auf Basis von Lithium-lonen-Systemen. Die Elektroden von

wiederaufladbaren Lithium-Ionen-Systemen sind bei Lade- und Entlade—

vorgangen stets Volumenanderungen ausgesetzt. Zu sofchen Volumen—

énderungen kann es natflrlich auch bei den Elektroden einer erfin-

dungsgemaflen Knopfzelle kommen. Die dabei entstehenden mechani-

schen Krafte wirken jedoch nicht mehr primar axiai, wie das im Falle ei-

nes flach eingelegten Stapels aus Elektroden-Separator—VerbUnden der

Fall ist. Aufgrund der orthogonalen Au'srichtung der Elektroden wirken

sie vielmehr radial. Radiale Krafte kannen von dem Gehause einer

Knopfzelle sehr viel besser aufgenommen werden als axiale. Vermutlich

Iassen sich darauf die verbesserten Dichtigkeitseigenschaften zurflck—

fuhren.

Besonders bevorzugt sind die Elektroden und der flachige Separator ei-

ner erfindungsgeméflen Knopfzelle jeweils streifen- oder bandfbrmig

ausgebildet. So kann zur Herstellung einer erfindungsgeméflen Knopf-

zelle beispielsweise von einem als Endlosband vorliegenden Separator-

material ausgegangen werden, auf das die Elektroden flachig, insbe-

sondere wieder in Form von Streifen oder zumindest von‘ Rechtecken,

aufgebracht, insbesondere_auflaminiert, werden.

lm Gehause einer erfindungsgeméfsen Knopfzelle liegt dieser Verbund

besonders bevorzugt in Form eines WickeIs, insbesondere in Form ei-

nes spiralférmigen Wickels, vor. Derartige Wickel Iassen sich nach be-

kannten Verfahren (s. 2.8. DE 36 38 793) recht einfach herstellen. in—

dem auf einen als Endlosband vorliegenden Separator die Elektroden

fléchig, insbesondere in Form von Streifen, aufgebracht, insbesondere

auflaminiert, werden. Aufgewickelt wird‘der Verbund aus Elektroden und

Separatoren dabei in der Regel auf einen sogenannten Wickeldorn.

Nach Abstreifen des Wickels vom Wickeldorn bleibt im Zentrum des Wi~
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ckels ein axialer Hohlraum zurfick. Das hat zur Folge, dass sich der Wi-

ckel gegebenenfalls in diesen Hohlraum hinein entspannen kann. Dies

kann jedoch unter Umsténden zu Problemen bei der elektrischen Kon-

taktierung der Elektroden mit den metallischen Gehéusehalbteilen fUh-

ren, was im Folgenden noch genauer beschrieben wird.

Der Elektrodenwickel ist innerhalb einer erfindungsgeméiBen Knopfzelle

(damit die Elektrodenschichten des Wickels orthogonal zu dem ebenen

Boden- und Deokelbereich des Gehéuses ausgerichtet sind) bevorzugt

derart angeordnet, dass die Stirnseiten des Wickels in Richtung des ee

benen Bodenbereichs und des ebenen Deckelbereichs weisen.

GeméB der vorliegenden Erfindung ist es vorgesehen. dass eine erfin-

dungsgeméBe Knopfzelle in bevorzugten Austhrungsformen einen fes-

ten Wickelkern im Zentrum des Wickels aufweist, der den axialen Hohl-

raum im Zentrum des Wickels mindestens teilweise ausfflllt. Ein solcher

Wickelkern fixiert den Elektrodenwickel in radialer Richtung und verhin-

dert eine mégliche Implosion des Wickels in den axialen Hohlraum. Bei

einer derartigen Entspannung des Wickels lesst auch der Druck nach,

den die Stirnseiten des Wickels in axialer Richtung und damit in Rich-

tung dort gegebenenfalls angeordneter Ableiter (hierzu unten noch

mehr) ausuben. Wird dies unterbunden, so resultieren in der Regel auch
keine Probleme mit der elektrischen Kontaktierung der Elektroden und
der metallischen Gehéusehalbteile.

Daneben verbessert ein solcher Wickelkern auch die Stabilitat der erfin-

dungsgeméiflen Knopfzelle gegenflber éuBeren mechanischen EianUs-

sen. Eine Beschédigung des Elektrodenwickels in der Knopfzelle durch

einen éurseren mechanischen Druck in axialer Richtnng ist in der Regal
nicht mehr moglich.

Geméfi» der bevorzugten Ausffihrungsform des Elektrodenwickels als

spiralformiger Elektrodenwickel ist der erwéhnte axiale Hohlraum im

Zentrum des Wickels vorzugsweise im Wesentlichen zylindrisch (insbe-

JLab/Cambridge, Exh. 1002, p. 486
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sondere kreiszylindrisch) ausgebildet. Manteiseitig wird er durch den

Wickel begrenzt, stirnseitig durch entsprechende Flachen des Boden-

bzw. des Deckelbereichs des Knopfzeiiengehauses.

5 Entsprechend ist auch der in einer erfindungsgemafien Knopfzelle ent—

haitene Wickelkern bevorzugt als Zylinder. insbesondere als Hohlzyiin-

der, ausgebildet. Die Hone eines soichen Zyiinders entspricht bevorzugt

dem jeweiligen Abstand des ebenen Bodenbereichs von dem dazu pa-

railelen ebenen Deckelbereich.

10

In besonders bevorzugten Ausffihrungsformen kann der Wickelkern ra-

dial selbstexpandierende Eigensohaften aufweisen. Es ist zum Beispiel

mogiich, den Wickelkern in einer radial komprimierten Konfiguration in

den axialen Hohiraum des Wickels einer erfindungsgemaBen Knopfzeile

15 einzufiihren, Bei Entspannung des radiai komprimierten Wickelkerns iibt

dieser einen radialen Druck auf den ihn umgebenden Elektrodenwickel

aus und g'ewahrleistet so einen Anpressdruck auch in axialer Richtung.

Als radial selbstexpandierender Wickelkern kann beispielsweise ein axi-

20 al geschiitzter Hohlzylinder zum Einsatz kommen. Alternativ sind jedoch

auch andere radial selbstexpandierende Materialien, beispielsweise auf

Kunststoffbasis, denkbar.

Besonders bevorzugt besteht der Wickelkern aus einem Metall wie

25 Edelstahl oder aus Kunststoff.

Besonders bevorzugt weist der Verbund aus Elektroden und Separator

in einer erfindungsgemaisen Knopfzelle eine der folgenden Schichtab-

folgen auf:

30

0 negative Elektrode / Separator/ positive Eiektrode / Separator

oder

JLab/Cambridge, Exh. 1002, p. 487

 



JLab/Cambridge, Exh. 1002, p. 488

1O

15

20

25

30

W0 2010/089152 PCT/EP2010/000787

. e -

. positive Eiektrode / Separator / negative Elektrode I Separator.

Derartige Verbt‘mde Iassen sich sehr einfach hersteilen und aufwickeln,

ohne dass es zu Kurzschlijssen zwischen entgegengesetzt gepolten
Elektroden kommt.

Bei den in einer erfindungsgemafsen Knopfzeile einsetzbaren Separato~

ren handeit es sich vorzugsweise um Foiien aus mindestens einem

Kunststoff. insbesondere aus mindestens einem Polyolefin. Bei dem

mindestens einen Polyolefin kann es sich beispieisweise um Polyethylen

handeit. Es konnen aber auoh mehrlagige Separatoren verwendet wer-

den, beispieisweise Separatoren aus einer Abfolge verschiedener Polyo-

lefinschichten, z.B. mit der Sequenz Poiyethylen/Polypropylen/Poiyethy-
len.

Zur Herstellung von VerbUnden der oben genannten Abfolge mUssen

nicht zwingend mehrere separate Separatoren zum Einsatz kommen.

Vielmehr kann ein Separator auch um das Ende einer der Eiektroden

umgeschlagen werden, so dass im Ergebnis beide Seiten dieser Elekt-

rode von dem Separator bedeckt werden,

Die in einer erfindungsgeméBen Knopfzelle bevorzugt einsetzbaren Se-

paratoren weisen bevorzugt eine Dicke zwischen 3 pm und 100 pm, ins-

besondere zwischen 10 pm und 50 pm, auf.

Die Elektroden einer erfindungsgemaisen Knopfzeile weisen bevorzugt

eine Dicke zwischen 10 um und 1000 pm. insbesondere zwischen 30

pm und 500 um, auf.

In bevorzugten AusfiJhrungsformen einer erfindungsgemasen Knopfzei-

ie sind die negative Eiektrode und die positive Eiektrode im Elektroden-

Separator—Verbund innerhaib des Verbundes versetzt zueinander ange-

ordnet. Unter einer versetzten Anordnung soil dabei verstanden werden,

dass die Elektroden derart angeordnet sind, class in der erfindungsge-

JLab/Cambridge, Exh. 1002, p. 488



JLab/Cambridge, Exh. 1002, p. 489

1O

15

20

25

30

WO 2010/089152 ‘ PCT/EP2010/000787

- 9 -

méaen Knopfzeile eine jeweils unterschiedliche Beabstandung der E-

iektroden zu den ebenen Boden- und Deckelbereichen resultiert. Im ein-

fachsten Fall konnen z.B. eine positive und eine negative Elektrode als

gleich breite Streifen leicht versetzt auf die gegenuberliegenden Seiten

eines Separatorbandes aufgebracht werden, so dass der Abstand der

positiven Elektrode zum oberen Separatorrand grbller ist als der ver-

gleichbare Abstand von der negativen Elektrode aus gemessen. Umge-

kehrtes gilt dann naturlich im Hinblick auf den Abstand zum unteren Se-

paratorrand.

In besonders bevorzugten Ausfflhrungsformen liegt, vorzugsweise als

Resultat dieser versetzten Anordnung, die positive Elektrode, insbeson—

dere ein Rand der positiven Elektrode, unmittelbar am Becherteil an,

insbesondere im ebenen Bodenbereich des Becherteiis, wéhrend die

negative Elektrode, insbesondere ein Rand der negativen Elektrode,

unmittelbar am Deckelteil. insbesondere im ebenen Deckelbereich des

Deckelteiis, anliegt. In dieser Ausfflhrungsform besteht ein unmittelbarer

elektrischer und mechanischer Kontakt zwischen den Elektroden und

dem Becher— bzw. Deckelteil. Die versetzte Anordnung der Elektroden

zueinander ermoglicht also eine Kontaktierung der Elektroden mit den

jeweiligen Gehz'a'useteilen, ohne dass zusetzliche elektrische Kontakte

und Verbindungsmittel zum Einsatz kommen mUssen.

In alternativen bevorzugten Ausfuhrungsformen kann es allerdings auch

bevorzugt sein. class zumindest eine der Elektroden, vorzugsweise so-

wohl die mindestens eine negative als auch die mindestens eine positive

Elektrode in einer erfindungsgeméBen Knopfzelle. fiber einen oder meh—

rere Ableiter mit den ebenen Boden- und Deckelbereichen verbunden

sind. Bei den Ableitern kann es sich beispielsweise um Ableiterfahnen

aus Kupfer oder einem anderen geeigneten Metail handeln. Elektroden-

seitig konnen die Ableiter 2.8. an einen Stromkollektor angebunden sein.

Eine Anbindung der Ableiter ans Gehéuse und/oder an die Stromkollek-

toren kann 23. fiber Verschweiss'ung oder fiber eine Klemmverbindung

erfolgen.

JLab/Cambridge, Exh. 1002, p. 489
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Im einfachsten Fall kénnen als Ableiter auch die Stromkollektoren von

positiver und negativer Elektrode selbst fungieren. Bei solchen Kollekto-

ren handelt es sich in der Regel um metallische Folien oder Netze, die in

5 das jeweilige Elektrodenmaterial eingebettet sind. Unbedeckte Teilberei-

che, insbesondere Endstucke. solcher Kollektoren kdnnen umgebogen

und in Kontakt mit dem Knopfzellengehéuse gebracht werden.

Die Verwendung von Ableitern kann insbesondere dann vorteilhaft sein,

10 wenn die negative Elektrode und die positive Elektrode innerhalb des

Verbundes derart zueinander angeordnet sind, dass fflr die Elektroden

eine jeweiis gleiche Beabstandung zu den ebenen Boden— und Deckel—

bereichen resultiert. Oder mit anderen Worten, wenn die Elektroden in-

nerhalb des EIektroden-Separator—Verbundes nicht versetzt zueinander

15 angeordnet sind, wie es oben beschrieben wurde.

Allerdings besteht bei gleicher Beabstandung entgegengesetzt gepolter

Elektroden zu den ebenen Boden- und Deckelbereichen die Gefahr,

dass eine positive und eine negative Elektrode gleichzeitig das metalli-

20 sche Becher- oder Deckelteil berflhren, so dass ein Kurzschluss ent-

steht. In bevorzugten Ausfflhrungsformen kann die erfindungsgeméfle

Knapfzelle deshalb mindestens ein lsoliermittel umfassen, das einen di-

rekten und unmittelbaren mechanischen und elektrischen Kontakt zwi-

schen den Stirnseiten des Wickels und den ebenen Boden: und Deckel-

25 bereichen unterbindet.

In Weiterbildung ist es bevorzugt. wenn die Elektroden in einer solchen

erfindungsgeméflen Knopfzelle fiber die bereits erwéhnten separaten

Ableiter mit den ebenen Boden- und Deckelbereichen verbunden sind.

30 Diese gewéhrleisten den elektrischen Kontakt zwischen den Elektroden

und dem Gehéuse.

Dabei ist es bevorzugt, dass zumindest ein Teilabschnitt des oder der

Ableiter im Boden— bzw. im Deckelbereich des Gehéuses flach an der

JLab/Cambridge, Exh. 1002, p. 490
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lnnenseite der Gehéusehalbteile anllegt. Ideal ist die elektrische Kontak-

tierung der Ableiter mit den lnnenseiten des Gehéuses natUrlich dann,

wenn sie zumindest lelcht an das Gehéuse angepresst werden (falls sle

nicht ohnehin angeschweisst slnd). Uberraschend effizlent kann dies

durch geeignete Anordnung des oben erwéhnten Wickelkerns in einer

erfindungsgeméiBen Knopfzelle erreicht werden.

Bei dem lsoliermittel kann es sich z.B. um eine flache Schicht aus

Kunststoff, belspielsweise um eine Kunststofffolie handeln, die zwischen

den Stirnseiten des Wickels und den ebenen Boden~ und Deckelberei-

chen des Gehéuses einer erfindungsgemarsen Knopfzelle angeordnet
ist.

Bei der erfindungsgemélzen Knopfzelle handelt es sich entsprechend

den obigen Ausffihrungen lnsbesondere um eine wiederaufladbare

Knopfzelle. Besonders bevorzugt weist eine erfindungsgeméBe Knopf-

zelle mindestens eine Lithium-interkalierende Elektrode auf.

Das Verh'a’ltnis von Hdhe zu Durchmesser liegt bei Knopfzellen definiti-

onsgeméB unterhalb von 1. Besonders bevorzugt llegt dieses Verhéltnis

bei einer erfindungsgeméBen Knopfzelle zwischen 0.1 und 0.9, insbe-

sondere zwischen 0.15 und 0.7. Unter der Héhe soll dabei der Abstand

zwischen dem ebenen Bodenbereich uncl dem dazu parallelen ebenen

Deckelbereich verstanden werden. Der Durchmesser meint die maxima-

le Entfernung zweier Punkte auf dem Mantelbereich der Knopfzelle.

Besonders bevorzugt handelt es sich bei der erfindungsgeméBen

Knopfzelle um eine Knopfzelle ohne Bbrdelung, wie sie in der elngangs

bereits erwéhnten Patentanmeldung mit dem Aktenzeichen 10 2009 017

514.8 beschrieben ist. Entsprechend besteht zwischen den Gehéuse~

halbtellen bevorzugt eine ausschlieBlich kraftschlusslge Verbindung. Die

erfindungsgemélise Knopfzelle weist also keinen umgebérdelten Becher— -

rand auf, wie dies bei aus dem Stand der Technik bekannten Knopfzel-

len stets der Fall ist. Die Knopfzelle ist bérdelfrei verschlossen.

JLab/Cambridge, Exh. 1002, p. 491
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Fiir solche bordelfreien Knopfzellen greift man in der Regel auf Ubliche

Zellenbecher und Zellendeckel zuonk, die jeweils einen Boden- bzw.

einen Deckelbereich, einen Mantelbereich. einen zwischen Boden- bzw.

Deckelbereich und Mantelbereich angeordneten Randbereich und eine

Schnittkante aufweisen. Zusammen bilden Zellenbecher und Zellende-

ckel ein Gehause, das eine Aufnahme filr die ublichen lnnenkomponen-

ten einer Knopfzelle wie Elektroden, Separater etc. bildet. Wie inlich

sind in diesem Gehause der Bodenbereich des Zellenbechers und der

'Deckelbereich des Zellendeckels im wesentlichen parallel zueinander

ausgerichtet. Die Mantelbereiche von Zellenbecher und Zellendeckel

sind in der fertigen Knopfzelle im wesentlichen orthogonal zum Boden-

bzw. zum Deckelbereich ausgerichtet und weisen bevorzugt eine lm we-

sentlichen zylindrische Geometrie auf. Vorzugsweise sind innen~ und

AuBenradius von Zellenbecher und Zellendeckel in den Mantelbereichen

im wesentiichen konstant. Die erwahnten Randbereiche von Zellenbe-

cher uncl Zellendeckel bilden den Ubergang zwischen den Mantelbereiv

chen und dem Deckelbereich bzw. dem Bodenbereich. Sie sind also be-

vorzugt zum einen begrenzt durch die im wesentlichen eben ausgebilde-

ten Boden- und Deckelbereiche, zum anderen durch die orthogonal zu

diesen angeordneten im wesentlichen zylindrischen Mantelbereiche. Die

Randbereiche konnen beispielsweise als scharfe Kante oder auch abge-

rundet ausgebildet sein.

Zur Herstellung einer bordelfreien Knopfzelle geht man in der Regal so

vor, dass zunachst eine Dichtung auf den Mantelbereich eines Zellen-

deckels aufgebracht wird. In einem weiteren Schritt wlrd dann der Zel-

lendeckel mit der aufgebrachten Dichtung in einen Zellenbecher einge-

schoben, so dass sich ein Bereich ergibt, in dem die Mantelbereiche von

Zellenbecher und Zellendeckel inerlappen. Die Groise des Uberlap-

pungsbereiches bzw. das Vernaltnis von flberlappendem Bereich zu

nicht Uberlappendem Bereichen ist dabei durch die jeweilige Hohe der

Mantelbereiche von Zellenbecher und Zellendeckel sowie durch die Tie-

fe des Einschubs festgelegt. Hinsichtlich des Mantelbereiche des Zel-

JLab/Cambridge, Exh. 1002, p. 492
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lendeckels ist es bevorzugt, dass zwischen 20 % und 99 %, insbesonde-

re zwischen 3O % und 99 %, besonders bevorzugt zwischen 5O % und

99 %, mit dem Mantelbereich des Zellenbechers Uberlappen (die Pro-

zentzahlen beziehen sich jeweils auf die Hohe des Mantels bzw. des

Mantelbereichs). Vor dem Einschieben kennen in den Gehausebecher

und/oder in den Gehéusedeckel die sonstigen ublichen Bestandteile ei-

ner Knopfzelle (Elektroden. Separator, Elektrolyt etc.) eingesetzt wer~

den. Nach dem vollstandigen Einschieben des Zellendeckels in den Ze|~

Ienbecher wird auf den Mantelbereich des Zellenbechers, insbesondere

im Bereich der Schnittkante, ein Druck ausgeubt, um das Gehéiuse ab-

zudichten. Dabei sollen die zusammengefflgten Gehauseteile moglichst

keinen oder nur sehr geringen Belastungen in axialer Richtung unterlie—

gen. Der Druck wird daher insbesondere radial angelegt. Abgesehen

von der bereits erwahnten Abdichtung des Gehéuses kann so auch der

AuBendurchmesser des Zellengehauses kalibriert werden.

Besonders wichtig ist es dass die Héhen der Mantelbereiche von Zel-

Ienbecher und Zellendeckel derart aufeinander abgestimmt sind, dass

die Schnittkante des Zellenbechers durch den Druck auf den Mantelbe-

reich des Zellenbechers gegen den Mantelbereich des Zellendeckels

gepresst wird. Die Hohen der Mantelbereiche sind also bevorzugt so

gewahlt, dass ein Umbiegen der Schnittkante des Zellenbechers nach

innen Uber den Randbereich des vollstandig in den Zellenbecher einge—

schobenen Zellendeokels nicht moglich ist. Es findet entsprechend keine

Umbordelung des Randes des Zellenbechers fiber den Randbereich des

Zellendeckels statt. In Folge dessen weist der Zellenbecher einer nach

dem erfindungsgeméfsen Verfahren gefertigten Knopfzelle einen Man-

telbereich mit einem im wesentlichen konstanten Radius in Richtung der

Schnittkante auf.

Bei nach einem solchen Verfahren hergestellten Knopfzellen besteht

zwischen den Gehéusekomponenten Zellenbecher. Zellendeckel und

Dichtung vorzugsweise eine ausschliefslich kraftschlUssige Verbindung.

JLab/Cambridge, Exh. 1002, p. 493
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Der Zusammenhalt der Komponenten wird also bevorzugt im wesentli-

chen nur durch Haftkraft gewahrleistet.

Besonders bevorzugt wird zur Herstellung bdrdelfreier Knopfzellen ein

Zellenbecher verwendet, der zumindest in einem Teilbereich seines

Mantels konlsch ausgebildet ist, so dass zumindest sein Innendurch~

messer in Richtung der Schnlttkante zunimmt. Dadurch wird das Ein-

schieben des Zellendeckels in den Zellenbecher deutlich erlelchtert. Die

Dimensionen von Zellenbecher und Zellendeckel sind bevorzugt so auf—

einander abgestimmt. class grdBere Gegenkréfte vorzugsweise erst bei

nahezu vollstandigem Einschub des Deckels in den Becher auftreten.

Vorzugsweise liegt der Konuswinkel dabei zwischen 10 min und 3°, ins-

besondere zwischen 30 min und 1° 30 min.

Der Zellendeckel, der m'it aufgebrachter Dichtung in den Zellenbecher

elngeschoben wird, ist in bevorzugten Ausfflhrungsformen zumindest in

einem Teil des Mantelbereiches zylindrisch ausgebildet. Dies betrifft ge-

gebenenfalls insbesondere den Teil des Mantelbereiches. der nach dem

Einschieben des Zellendeckels in den Zellenbecher mit dem erwahnten

konisch ausgebildeten Teilbereich des Zellenbechermantels Uberlappt.

Besonders bevorzugt ist der Mantel des Zellendeckels und damit auch

der Mantelbereich zur Ganze zylindrlsch ausgebildet. Vorzugswelse

weist der Zellendeckel im Mantelbereich also einen konstanten AuBen-

radius auf. Dies betrifft gegebenenfalls insbesondere den Teil, der nach

dem Einschieben des Zellendeckels mit dem konlsch ausgebildeten Teil

des Mantelbereichs des Zellenbechers fiberlappt.

Beim Einschieben eines Zellendeckels mlt zylindrischem Mantelbereich

in elnen zumindest in einem Teilbereich seines Mantels konisch ausge—

blldeten Zellenbecher, wie er oben beschrieben wurde, entsteht in der

Regel ein sich nach oben dffnender Spalt zwlschen Zellenbecher und

Zellendeckel. Dieser Spalt wird in der Regel durch den Druck auf den

Mantelbereich des Zellenbechers wieder beseitigt. So wird der Druck auf

den Mantelbereich des Zellenbechers gegebenenfalls so gewéhlt, dass
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der konisch ausgebildete Teil des Mantelbereichs des Zellenbechers

nach lnnen gedrflckt wird. bis die lnnenseite des Zellenbechers und die

AuBenseite des Zellendeckels lm Uberlappenden Bereich lm wesentli-

chen gleichmérsig voneinander beabstandet sind. Die resultierende

Knopfzelle weist Mantelbereiche auf, die parallel zueinander ausgerich-

tet sind, lnsbesondere im Ubérlappenden Bereich.

Ein wichtiger Aspekt dabei ist die Wahl der Dichtung, die den Zellenbe—

cher mit dem Zellendeckel verbindet. Bevorzugt handelt es sich bei der

Dichtung um elne Kunststoffdichtung aus einem Thermoplasten.

Besonders bevorzugt handelt es sich bei der Kunststoffdichtung um eine

Follendichtung, wle sie 2.8. in der bereits genannten DE 196 47 593 be-

schrleben ist, insbesondere um elne Foliendichtung aus einem Thermo-

plasten.

Foliendlchtungen kénnen mit einer sehr glelchméBigen Dicke hergestellt

werden. Beim Anlegen eines geelgneten Drucks auf den Mantelbereich

des Zellenbechers ergibt sich elne Presspassung, infolge derer die her-

gestellte Knopfzelle ganz hervorragende Dichtigkeitseigenschaften auf-

welst. So ermbglicht nlcht zuletzt die Verwendung von Foliendichtungen

den Verzicht auf ein Umbdrdeln des Randes des Zellenbechers, ohne im

Gegenzug Nachteile bei sonstigen wichtlgen Eigenschaften in Kauf neh-

men zu mossen. '

Ganz besonders bevorzugt kommen vorliegend Kunststofidichtungen,

insbesondere Kunststofffolien, auf Basis von Polyamid oder auf Basis

von Polyetheretherketonen zum Einsatz.

Es ist bevorzugt, dass die Dichtung einer bdrdelfrelen Zelle eine Aus-

gangsdicke im Bereich zwischen 50 pm und 250 pm, besonders bevor-

zugt zwischen 70 pm und 150 pm, insbesondere von ca. 100 um, auf—

weist. Unter dem Begriff ,,Ausgangsdicke“ soll dabei die Dicke verstan-

den werden, die die Dichtung aufweist, bevor sie auf den Mantel des

JLab/Cambridge, Exh. 1002, p. 495



JLab/Cambridge, Exh. 1002, p. 496

1O

15

20

25

30

WO 2010/089152 PCT/EP2010/000787

-16-

Zellendeckels aufgebracht wird. lm Gegensatz dazu soll unter dem Beg-

riff .,Enddicke“ die Dicke der Dichtung in der fertigen Zelle verstanden

werden. Es ist klar, dass diese zumindest im Uberlappenden Bereich in

der Regel dem Abstand zwischen der lnnenseite des Zellenbechers und

der Aursenseite des Zellendeckels entspricht.

Damit eine ausreichend hohe Reibung zwischen Zellenbecher und Zel-

lendeckel entstehen kann, sollten sowohl die AuBen- als auch die Innen-

radien von Becher und Deckel aufeinander sowie auf die Dicke der Fo-

liendichtung abgestimmt werden. Nur so kann ein ausreichend hoher

Pressdruck entstehen, der die beiden Einzelteile zusammenhéu. FUr die

dabei verwendeten Teile gilt bevorzugt, dass die Differenz zwischen

dem AuBenradius des in den Zellenbecher einzuschiebenden Zellende-

ckels an der Schnittkante des Zellendeckels und dem kleinsten lnnenra-

dius des Zellenbechers in dem Teil des Mantelbereichs, der mit dem

Mantelbereich des Zellendeckels fiberlappt, kleiner ist als die Aus-

gangsdicke der verwendeten Dichtung. Besonders bevorzugt betrégt die

Differenz zwischen 10 % und 90 % der Ausgéngsdicke. insbesondere

zwischen 30 % und 70 %, ganz besonders bevorzugt ca. 50 %.

Nach dem Einschieben des Zellendeckels in den Zellenbecher kann ein

Teil des Mantelbereiches des Zellenbechers radial nach innen eingezo-

gen werden. Es handelt sich dabei insbesondere um den Teil des Man-

telbereichs. der nicht mit dem Mantelbereich des Zellendeckels fiber-

lappt.

Es wurde gefunden, dass durch diesen radiaien Einzug deutlich verbes-

serte Dichtigkeitseigenschaften erzielt werden kt'mnen. Durch das Ein—

ziehen des Bechermantels wird ein radialer Druck auf den an der In-

nenwand des Gehéusebechers anliegenden Randabschnitt bzw. auf die

zwischen Gehéusedeckel und Gehéusebecher angeordnete Dichtung

ausgefibt, die in der Folge in diesem Bereich zusammengepresst wird,

JLab/Cambridge, Exh. 1002, p. 496
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Das Einziehen kann zeitgleich zu der bereits erwéhnten Druckausubung

auf den Manteibereich des Zellenbechers erfolgen. bevorzugt erfolgt das

Einziehen aber in einem spéteren separaten Schritt.

Das erfindungsgemérse Verfahren zur Herstellung einer Knopfzelle kann

insbesondere zur Herstellung von Knopfzellen dienen, wie sie vorste-

hend beschrieben wurde, also von Knopfzellen mit einem Gehéuse mit

einem ebenen Bodenbereich und einem dazu parallelen ebenen De-

ckerereich. Es eignet sich sowohl zur Herstellung von bordelfreien

Knopfzellen als auch von solchen mit Bordelung.

Betreffend die bevorzugten Ausfflhrungsformen der einzelnen in einem

erfindungsgeméfsen Verfahren verwendeten Komponenten (Gehéusetei-

le und —dimensionen, Elektroden, Separator etc.) kann somit vo|lum-

fénglich auf die obenstehenden Ausfuhrungen und Erléiuterungen Bezug

genommen und verwiesen werden.

Das Gehause wird in der Regel aus einem metallischen Becherteil (Ge-

héusebecher) und einem metallischen Deckelteil (Gehéusedeckel) zu—

sammengergt, wobei ein EIektroden-Separator—Verbund mit als flache

Schicht ausgebildeten Elektroden derart in das Gehéuse eingesetzt

wird, dass die Elektroden orthogonal zu dem ebenen Boden- und De-

ckelbereich ausgerichtet sind.

Wie bereits erwéhnt, wird _der Elektroden-Separator-Verbund bevorzugt

in Form eines Wickels verbaut, insbesondere als spiralformiger Wickel.

In aller Regel umfasst das erfindungsgeméilse Verfahren stets die Schrit—

te

o Einsetzen des Wickels in das metallische Deckelteil und

. Einsetzen des metallischen Deckelteils mit dem Wickel in ein me-

tallisches Becherteil.

JLab/Cambridge, Exh. 1002, p. 497
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Danach erfolgt optional das Umbordeln des Randes des Becherteiis u-

ber den Rand des Deckelteils.

Sofern eine bordelfreie Knopfzelle hergestellt wird, werden die entspre-

chenden oben beschriebenen Schritte durchgerhrt.

Vor dem SchlieBen des Gehéiuses werden die Elektroden Ublicherweise

noch mit Elektrolytlosung getrankt.

Der Wickel befindet sich beim Einsetzen bevorzugt aufgerollt auf einem

Wickeldorn. Nach dem oder beim Einsetzen kann der Wickeldorn dann

entfernt werden. Gegebenenfalls wird dann der oben erwahnte Wickel—

kern eingesetzt. Alternativ kann der EIektroden—Separator-Verbund auch

gleich unmittelbar auf einen solchen Kern aufgewickert werden.

Besonders bevorzugt wird der spiralformige Wickel vor dem Verbauen

an seinen Stirnseiten w'a‘rmebehandelt. Dabei wird er zumindest kurzfris-

tig einer Temperatur ausgesetzt, bei der der Separator in dem Wickel

thermoplastisch verformbar ist. In der Regel steht der Separator an den

Stirnseiten des Wickels etwas uber, selbst unter der Voraussetzung,

dass die Elektroden mit dem oben beschriebenen Versatz zueinander

angeordnet sind. Durch die warmebehandlung kann der Separator et-

was zusammenschrumpfen und dadurch gegebenenfalls sogar den

Rand einer benachbarten Elektroden freilegen. so dass dieser unmittel-

bar am Knopfzellengehause anliegen kann.

Die genannten und weitere Vorteile der Erfindung ergeben sich aus der

nun folgenden Beschreibung der Zeichnungen in Verbindung mit den

Unteransprflchen. Dabei konnen die einzelnen Merkmale der Erfindung

fur sich allein oder in Kombination miteinander verwirklicht sein. Die be-

schriebenen Ausfflhrungsformen dienen lediglich zur Erléuterung und

zum besseren Versténdnis der Erfindung und sind in keiner Weise ein-

schrénkend zu verstehen.

JLab/Cambridge, Exh. 1002, p. 498
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Figurenbeschreibung

Fig. 1 zeigt schematisch den Querschnitt einer bevorzugten Ausfflh-

rungsform einer erfindungsgeméisen Knopfzelle.

Fig. 2 illustriert den Effekt der Wérmebehandlung eines aufgewickel-

ten Elektrode-Separator—Verbundes. weiche bei bevorzugten

Austhrungsformen des erfindungsgeméflen Verfahrens zum

Einsatz kommt.

Fig. 3 zeigt einen EIektroden-Separator-Verbund in Form eines Wi-

ckels, wie er in einer erfindungsgemélzen Knopfzelle verbaut

werden kann.

Fig. 4 zeigt eine geschnittene Darsteilung einer weiteren bevorzugten

Ausfuhrungsform einer erfindungsgem‘a‘flen Knopfzeiie.

Fig. 5 zeigt schematisch den Querschnitt einer bevorzugten Ausfiih-

rungsform einer erfindungsgeméBen Knopfzelie, bei der der

Rand des Zeiienbechers nicht fiber den Rand des Zellendev

ckels gebc’irdeit ist.

Fig. 1 zeigt schematisch den Querschnitt einer bevorzugten Ausfflh-

rungsform einer erflndungsgeméaen Knopfzelle 100. Diese' weist ein

metaliisches Becherteil 101 Und ein metaliisches Deckelteil 102 auf. L'J—

ber eine Dichtung 109 sind die beiden Teile dichtend miteinander ver-

bunden. Zusammen bilden sie ein Gehéuse mit einem ebenen Bodenbe-

reich 103 und einem dazu parallelen ebenen Deckeibereich 104 aus. lm

Gebrauchszustand bilden diese ebenen~ Bereiche 103 und 104 die Pole

der Knopfzeile, an denen eine Stromabnahme durch einen Verbraucher

JLab/Cambridge, Exh. 1002, p. 499
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erfolgen kann. Der Rand 110 des Zellenbechers 101 ist nach innen iiber

den Rand des Zellendeckels 102 gebordelt.

lm lnneren der Elektrode ist ein Verbund aus einer streifenfdrmigen E-

lektrode 105, einer streifenfbrmigen Elektrode 106 und den streifenfor—

migen Separatoren 107 angeordnet. Der Verbund aus den Elektroden

105 und 106 sowie den Separatoren 107 liegt dabei in Form eines Wi-

ckels vor. der mit seinen Stirnseiten an den ebenen Bodenbereich 103

und den dazu parallelen ebenen Deckelbereich 104 anstosst. Aufgewi-

ckelt ist der Verbund auf dem Kern 108 im Zentrum der Knopfzelle 100.

Sowohl der Kern 108 als auch die um ihn gewickelten Elektroden und

Separatoren sind orthogonal zu den ebenen Boden— und Deckelberei-

chen 104 und 103 ausgerichtet. Sofern die Elektroden bei einem Lade-

oder Entiadevorgang an Volumen gewinnen oder verlieren, wirken die

dabei resultierenden mechanischen Krafte fiberwiegend radial und kon-

nen vom Mantelbereich der Knopfzelle 100 aufgefangen werden.

Hervorzuheben ist, dass die positive Elektrode 105 und die negative

Elektrode 106 jeweils unmittelbar an dem Becherteii 101 bzw. an dem

Deckelteil 102 der Knopfzelle 100 anliegen. Ein separater Ableiter zum

Verbinden der Elektroden mit dem Deckelteil 102 und dem Becherteii

101 ist nicht erforderlich.

Fig. 2 zeigt den Effekt der Wérmebehandlung eines Elektroden-Separa-

tor-Wickels 200, die in bevorzugten Austhrungsformen des erfindungs-

gemafien Verfahrens zur Hersteliung einer Knopfzelle vorgesehen ist.

Dargestellt ist schematisch ein Wickel 200 aus einem Verbund aus einer

positiven Elektrode 201 (quergestreifte Balken), einer negativen Elektro—

de 202 (weisse Balken) und den Separatoren 203 (Ausschnitt). Die posi-

tive und die negative Elektroden 201 und 202 sind jeweils versetzt zu-

einander angeordnet. Die Separatoren 203 bestehen aus einem ther-

moplastisch verformbaren Material.

JLab/Cambridge, Exh. 1002, p. 500
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Setzt man die sich an den Stirnseiten 204 und 205 des Wickels 200 be»

findiichen Separatorrander einer hohen Temperatur aus (beispieisweise

250 °C, wie dargesteilt), so schrumpfen diese Separatorrander. Die Se—

paratoren ziehen sich zumindest teilweise zwischen benachbarte Elek-

troden zuriJck. Dabei werden an der Stirnseite 204 die Render der nega-

tiven Elektrode 202 freigeiegt. wéhrend die Render der positiven Elek-

trode 201 abgedeckt werden. An der Stirnseite 205 werden die Render

der positiven Elektrode 201 freigeiegt. wéhrend die Render der negati-

ven Elektrode 202 abgedeckt werden.

Beim Einsatz eines so behandelten Wickels ist gewahrieistet, dass E-

iektroden gleicher Polaritéit jeweiis nur am Gehéusebecher oder am Ge-

hausedeckel unmittelbar aniiegen kennen. Separate elektrische Verbin-

dungen zwischen den Elektroden und den Gehéuseteiien sind nicht er-

forderiich.

Fig. 3 zeigt einen Elektroden—Separator-Verbund fUr erfindungsgemérse

Knopfzellen in Form eines Wickels 300, wobei die Darsteilung A eine

Draufsicht senkrecht von obeh auf eine der Stimseiten 301 des Wickels

300 abbildet. wéhrend in der Darsteilung B der Wickei 300 in einer An-

sicht schréig von oben dargestellt ist. Zu erkennen ist in beiden Fallen,

dass der Verbund zwei Lagen Separator 302 und 303 sowie zwei Elekt-

rodenschichten 304 und 305 (eine positive und eine negative Elektrode)

umfasst. Der Verbund ist spiralférmig aufgewickelt und wird durch ein

Kiebeband 306 auf seiner AuBenseite zusammengehalten.

Fig. 4 zeigt eine geschnittene Darsteiiung einer bevorzugten Ausfiih-

rungsform einer erfindungsgema'lzen Knopfzeiie 400. Zu erkennen ist

das Gehéuse der Knopfzelle aus dem Becherteii 401 und dem Deckeiteii

402, zwischen denen die Dichtung 403 angeordnet ist. lnnerhaib des

Gehauses ist ein Verbund aus Eiektroden und Separatoren, wie er in

Fig. 3 dargesteiit ist, als spiralférmiger Wickel 404 (im Querschnitt sche-

matisch dargestelit) enthalten. Gut zu erkennen sind auch hier die Sepa-

ratorlagen 405 und 406 sowie die entgegengesetzt gepolten Eiektroden

JLab/Cambridge, Exh. 1002, p. 501
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407 und 408. Die Elektrode 407 ist dabei Uber den Ableiter 410 mit dem

Deckelteil 402 verbunden, wéhrend die Elektrode 408 Uber den Ableiter

409 mit dem Becherteil 402 verbunden ist. Der Ableiter 410 ist vorzugs-

weise mit dem Deckelteil 402 verschweisst. Dagegen ist der Ableiter 409

mit dem Becherteil 402 fiber eine Klemmverbindung verbunden (er ist

zwischen dem Stfltzring 413, auf dem der Rand des Zellendeckels auf—

liegt, und dem Boden des Zellenbechers eingeklemmt). Zwischen den

Stirnseiten des Wickels und dem Becherteil 401 und dem Deckelteil 402

sind die Isoliermittel 411 und 412 angeordnet, bei denen es sich jeweils

um dflnne Kunststoffscheiben handelt. Durch diese wird verhindert, dass

Elektroden entgegengesetzter Polaritét gleichzeitig in Kontakt mit dem

Becher— oder dem Deckelteil 401 und 402 kommen kdnnen. Einem

Kurzschluss wird dadurch vorgebeugt.

Fig. 5 zeigt schematisch den Querschnitt einer bevorzugten Ausfflh-

rungsform einer erfindungsgeméBen Knopfzelle 500.

Diese weist ein metallisches Becherteil 501 und ein metallisches Deckel-

teil 502 auf. Uber eine Dichtung 510 sind die beiden Teile dichtend mit-

einander verbunden. Zusammen bilden sie ein Gehéuse mit einem ebe-

nen Bodenbereich 503 und einem dazu parallelen ebenen Deckelbe-

reich 504 aus. Im Gebrauchszustand bilden diese ebenen Bereiche 503

und 504 die Pole der Knopfzelle, an denen eine Stromabnahme durch

einen Verbraucher erfolgen kann.

Der Zellendeckel 502 ist in den Zellenbecher 501 eingeschoben, so

dass die Mantelbereiche des Zellendeckeis und des Zellenbechers Ober-

lappen, wobei der lnnenradius des Zellenbechers 501 im I‘Jberlappenden

Bereich in Richtung der Schnittkante im wesentlichen konstant ist. Der

Rand des Zellenbechers 501 ist also nicht fiber den Rand 511 des Zel-

lendeckels 502 gebérdelt, bei der vorliegend beschriebenen bevorzug-

ten Ausfflhrungsform einer erfindungsgeméfsen Knopfzelle 500 handelt

es sich somit um eine bérdelfreie Knopfzelle.

JLab/Cambridge, Exh. 1002, p. 502
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lm Inneren der Elektrode ist ein Verbund aus einer streifenformigen E-

lektrode 508. einer streifenférmigen Elektrode 509 und den streifenfér—

mlgen Separatoren 507 angeordnet. Der Verbund aus den Elektroden

508 und 509 sowie den Separatoren 507 liegt dabei in Form eines Wi-

ckels vor, dessen Stirnseiten in Richtung des ebenen Bodenbereichs

503 und des dazu parallelen ebenen Deckelbereichs 504 weisen. Auf-

gewickelt ist der Verbund auf dem Wickelkern 512 im Zentrum der

Knopfzelle 500. Sowohl der Kern 512 als auch die um ihn gewickelten

Elektroden und Separatoren sind orthogonal zu den ebenen Boden- und

Deckelbereichen 504 und 503 ausgerichtet. Sofern die Elektroden bei

einem Lade— oder Entladevorgang an Volumen gewinnen oder verlieren,

wirken die dabei resultierenden mechanischen Kréfte fiberwlegend radi-

al und konnen vom Mantelbereich der Knopfzelle 500 aufgefangen wer-

den.

Kontaktiert sind die positiven und die negativen Elektroden mit den Ge-

héusehalbteilen Becher und Deckel Uber den Ableiter 505 und den

Ableiter 506. Der Ableiter 505 besteht aus Aluminium, der Ableiter 506

aus Nickel (oder alternativ aus Kupfer). Bel beiden Ableitern handelt es

sich um dUnne Folien, die flach zwischen den Stirnseiten des Wickels

und den ebenen Deckel— bzw. Bodenbereichen 503 und 504 zum Liegen

kommen. Bedingt durch den Wickelkern 512 wird ein steter leichter An-

pressdruck auf die Ableiter aufrechterhalten. Von den Stirnseiten des

Wickels sind die Ableiter bevorzugt durch ein separates lsolatorelement

(in der Zeichnung nicht dargestellt) getrennt. beispielsweise durch eine

dt‘mne Folie.

JLab/Cambridge, Exh. 1002, p. 503
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Patentansgrflche

1. Knopfzelle (100; 400; 500), umfassend

- zwei metallische Gehausehalbteile (101, 102; 401, 402; 501,

502), die durch eine elektrisch isolierende Dichtung (109; 403;

510) voneinander getrennt sind und die ein Gehause mit einem

ebenen Bodenbereich (103; 503) und einem dazu parallelen

ebenen Deckelbereich (104; 504) ausbilden sowie

~ innerhalb des Gehauses einen EIektroden-Separator-Verbund

umfassend mindestens eine positive und mindestens eine ne-

gative Elektrode (105, 106; 201, 202; 304, 305; 407, 408; 508,

509), die als flache Schichten ausgebildet und fiber mindestens

einen flachigen Separator (107; 203; 302, 303; 405, 406; 507)

miteinander verbunden sind.

wobei die Elektrodenschichten im Wesentlichen orthogonal zu

dem ebenen Boden- und Deckelbereich ausgerichtet sind.

2. Knopfzeue nach Anspruch 1, dadurch gekennzeichnet, dass die

Elektroden und/oder der Separator streifen— oder bandférmig aus-

gebildet sind.

3. Knopfzelle nach Anspruch 1 oder Anspruch 2, dadurch gekenn-

zeichnet, dass der Elektroden-Separator-Verbund als Wickel (200;

300; 404) vorliegt, insbesondere als spiralférmiger Wickel, dessen

Stirnseiten (204, 205; 301) in Richtung des ebenen Bodenbe-

reichs und des ebenen Deckelbereichs weisen.

4. Knopfzelle nach Anspruch 3, dadurch gekennzeichnet, dass der

Wickel in seinem Zentrum einen axialen Hohlraum aufweist, der

mindestens teilweise von einem Wickelkern (108; 512) ausgefullt
ist.

JLab/Cambridge, Exh. 1002, p. 504
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Knopfzelie nach einem der vorhergehenden AnsprUche, dadurch

gekennzeichnet, dass der Eiektroden-Separator—Verbund eine der

foigenden Schichtabfolgen aufweist:

. negative Eiektrode / Separator/ positive Eiektrode I Separator

positive Eiektrode / Separator/ negative Elektrode / Separator

Knopfzelle nach einem der vorhergehenden Anspriiche, dadurch

gekennzeichnet, dass die positive Eiektrode (408; 509) und/oder

die negative Eiektrode (407; 508) Uber einen Ableiter (409, 410;

505, 506) mit dem Gehause im Bereich des ebenen Boden-

und/oder des ebenen Deckelbereichs verbunden sind.

Knopfzeiie nach einem der Anspriiche 3 bis 6, dadurch gekenn-

zeichnet, dass sie mindestens ein Isoliermittel (413, 414) umfasst,

das einen direkten mechanischen und elektrischen Kontakt zwi-

sohen den Stirnseiten des Vchels und den ebenen Boden- und

Deckelbereichen unterbindet.

Knopfzeile nach Anspruch 7, dadurch gekennzeichnet, dass es

sich bei dem mindestens einen Isoliermittel (413, 414) um eine

fiache Schicht aus Kunststoff, beispieisweise um eine Kunst—

stofffolie handelt. die zwischen den Stirnseiten des Wickels und

den ebenen Boden- und Deckelbereichen angeordnet ist.

Knopfzelle nach einem der vorhergehenden Anspruche, dadurch

gekennzeichnet, dass sie wiederaufladbar ist.

Knopfzelie nach einem der vorhergehenden Ansprijche, dadurch

gekennzeichnet, dass sie ein Verhaitnis Hohe : Durchmesser < 1,

vorzugsweise zwischen 0.1 und 0.9, insbesondere zwischen 0.15

und 0.7, aufweist.

JLab/Cambridge, Exh. 1002, p. 505
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13.

14.

.26.

Verfahren zur Herstellung einer Knopfzelle, insbesondere einer

Knopfzelle (100; 400; 500) nach einem der‘ vorhergehenden An-

sprUche, wobei aus metallische Gehéusehalbteilen, insbesondere

einem metallischen Becherteil (101; 401; 501) und einem metalli—

schen Deckelteil (102; 402; 502), ein Gehéuse mit einem ebenen

Bodenbereich (103; 503) und einem dazu paraIlelen ebenen De-

ckelbereich (104; 504) montiert wird und wobei ein Elektroden-

Separator-Verbund mit als flache Schicht ausgebildeten Elektro-

den (105, 106; 201, 202; 304, 305; 407, 408; 508, 509) derart in

das Gehéuse eingesetzt wird, dass die Elektrodenschichten im

Wesentlichen orthogonal zu dem ebenen Boden- und Deckelbe-

reich (103, 104; 503, 504) ausgerichtet sind.

Verfahren nach Anspruch 11, dadurch gekennzeichnet, dass der

Elektroden-Separator-Verbund als Wickel (200; 300; 404) einge-

setzt wird, insbesondere ats spiralfbrmiger Wickel.

Verfahren nach Anspruch 12, umfassend die Schritte

. Einsetzen des Wickels (200; 300; 404) in das metamsche Dec—

kelteil (102; 402; 502),

- Einsetzen des metallischen Deckelteils mit dem Wickel in ein

metallisches Becherteil (10,1; 401; 501).

Gegebenenfalls Umbdrdeln des Randes des Becherteils.

Verfahren nach Anspruch 12 oder 13, dadurch gekennzeichnet,

dass der Wickel (200; 300; 404) vor dem Verbauen an seinen

Stirnseiten (204. 205; 301) wfirmebehandelt wird, wobei er zumin-

dest kurzfristig einer Temperatur ausgesetzt wird, bei der der Se-

parator (107; 203; 302, 303; 405, 406; 507) thermoplastisch ver—

formbar ist.

JLab/Cambridge, Exh. 1002, p. 506
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(57) Zusammenlassung: Beschrieben wird eine Knopfzelle
(100), die ein metallisches Becherteil (101) und ein metalli-
sches Deckelteil (102) aufweist, welche dichtend miteinan-
der verbunden sind und ein Gehéuse mit einem ebenen
Bodenbereich (103) und einem dazu parallelen ebenen
Deckeibereich (104) ausbilden, wobei innerhalb des
Gehéuses als flache Schichten ausgebildete positive und
negative Elektroden (105, 106; 201, 202) angeordnet sind,
die fiber einen fléchigen Separator (107; 203) miteinander
verbunden sind, wobei die Elektrodenschichten (105, 106;
201, 202) im Wesentlichen orthogonal zu dem ebenen
Boden- und Deckeibereich (103, 104) ausgerichtet Sind.
Weiterhin wird ein Verfahren zur Herstellung einer solchen
Knopfzelle beschrieben.
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Beschreibung

[0001] Die vorliegende Erfindung betrifft eine Knopf-
zelle mit einem Gehause aus elnem metallischen Be-
chertell und einem metallischen Deckelteil, die dich—
tend mlteinander verbunden sind, sowie ein Verfah-
ren zur Herstellung von solchen Knopfzellen.

[0002] Wiederaufladbare Knopfzellen kénnen unter-
schiedliche elektrochemische Systems enthalten.
Sehr verbreitet sind z, B. Knopfzellen auf Basis von
Nickel—Metallhydrid- sowie auf Basis von Lithium-lo-
nen—Systemen. lnsbesondere bei Lithium-lo-
nen—Knopfzellen werden die elektrochemisch aktiven
Materialien innerhalb des Knopfzellengehauses tibli-
cherwelse nicht in Form von einzelnen, durch einen
Separator voneinander getrennten, tablettenformi-
gen Elektroden angeordnet. Stattdessen werden be-
vorzugt vorgefertigte Elektroden-Separator-Verbiin-
de flaoh in das Gehause eingelegt. Als Separator
dient dabei bevorzugt eine porose Kunststofffolie. auf
welche die Elektroden flacnlg auflaminiert oder auf—
geklebt sind. Der Gesamtverbund aus Separator und
Elektroden lst dabei in der Regel maximal wenige
100 pm dick. Um Knopfzellengenause Ublioher Di-
mensionen ausfiillen zu kénnen, werden daher hau—
fig mehrere solcherVerbt’mde flach Ubereinander ge—
legt, Aufdiese Weise lassen sich Stapel in grundsatz-
lich beilebiger Hone erhalten, jeweils abgestimmt auf
die zur Verfijgung stehenden Dimensionen des
Knopfzellengehauses, in das der Stapel verbaut wer-
den sell. 80 wird eine optimale Ausnutzung des zur
Ven‘tigung stehenden Gehéuseinnenraumes ge-
wahrlelstet.

[0003] Konstruktionsbedingt ireten bei Knopfzellen,
die solche Stapei aus Elektroden-Separator—Verbtin—
den enthalten, allerdings auch diverse Probleme auf.
Zum einen ist es nattirlich erforderlich, Elektroden

von Jewells gleicher Polaritat innerhalb cles Stapels
miteinander zu verbinden und dann JeWeils mit dem
entsprechenden Poi des Knopfzellengehauses zu
kontaktleren. Die en‘orderlichen elektrischen Kontak—

te verursachen Malerialkosten, der durch sle einge—
nommene Raum steht zudem fL'Ir Aktivmaterial nicht

mehr zurVerngung. Die Hersteilung der Elektroden-
stapel ist darijber hinaus kompliziert und teuer, da bei

der Kontaktierung der Verbiinde unterelnander leicht
Fehler auftreten kennen, die die AusschulSrate erho-
hen. Zum anderan wurde festgestellt. dass Knopfzel-
Ien mit einem Slapel aus Elektroden und Separatoren
sehr schnell undicht werden konnen.

[0004] Der vorliegenden Erflndung lag die Aufgabe
zugrunde, Knopfzellen bereilzustellen, bei denen die
genannten Probleme nicht auftreten. Die bereitzu—
stellenden Knopfzellen sollten eine moglichst einfa-
Che Konstruktionsweise aufweisen, héchsten Anfor—
derungen im Hlnblick auf die Dichtigkeit im Betrieb
geniigen und sehr einfach herzustellen sein.
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[0005] Diese Aufgabe wird gelést duroh die Knopf-
zelle mit den Merkmalen des Anspruchs 1 sowie das
Verfahren mit den Merkmalen des Anspruchs 9. Be-
vorzugte Ausfi‘lhrungsformen der erfindungsgema—
[Sen Knopfzelle sind in den abh'angigen Ansponhen
2 bis 8 angegeben. Bevorzugte Ausfllhrungsformen
des erfindungsgemérsen Verfahrens finden sich in
den Ansprt‘ichen 10 bis 12. Der Wortlaut samtlicher
Ansprtiche wird hiermlt durch Bezugnahme zum ln-
halt dieser Besohreibung gemacht.

[0006] Eine erfindungsgemafie Knopfzelle weist ein
metalliscnes Becherteil und ein metallisches De-

ckelteil auf, die dlchiend miteinander verbunden sind.
Zusammen bilden die beiden Teile ein Gehause aus,
das einen ebenen Bodenbereich und einen dazu pa-
rallelen ebenen Deckelberelch ausbildet. Als Becher—
und Deokelteil sind insbesondere Teiie aus vernickel-

tem Slahl oder Blech bevorzugt. Weilerhin als metal-
lischer Werkstoff geeignet sind insbesondere Trime—
talle, beispielsweise mit der Abfolge Nickel, Stahl
(oder Edelstahl) und Kupfer (wobei dann die Nickel—
schlcht bevorzugt die AulLen— und die Kupferschlcht
bevorzugt die Innenseite des Knopfzellengehéuses
bildet). Als Dichtung kann beispielsweise eine Spritz-
guss- oder eine Foliendichtung zum Einsatz kom-
men.

[0007] lnnerhaib des Gehauses sind mindestens
eine positive und mindestens eine negative Elektrode
angeordnet, und zwar jeweils in Form von flachen
Elektrodenschichten. Die Elektroden sind dabei 'Liber

einen fléchigen Separator miteinander verbunden.
Vorzugsweise sind die Eiektroden auf diesen Sepa-
rator auflaminiert oder aufgeklebt. Die Eleklroden
und der Separator weisen in der Regel jeweils nur Di-
cken im pm-Bereich auf. Sie bllden zusammen einen
Elektroden—Separator—Verbund aus, wie er bereits
eingangs erwéhnt wurde.

[0008] Im Gegensatz zu den eingangs erwahnten
Knopfzellen zeichnet sich die erflndungsgemafle
Knopfzelle Jedoch insbesondere dadurch aus, dass
die Elektrodenschichten eine ganz besondere Orien—
tlerung aufweisen. sie sind n'a'mlich im wesenllichen
orthogonal zu dem ebenen Boden- und Deckelbe-
reich ausgerichtet. Wéhrend aus dem Stand der
Technik bekannte Knopfzellen mit gesiapelten Elek—
troden—Separator-Verbiinden diese siets flach einge-
legt enthalten. so dass die Eleklrodensohichten im
wesentliohen parallel zu den ebenen Boden- und De-
ckelbereichen ausgerichtet sind. ist bei einer erfin—
dungsgemalsen Knopfzelle das Gegenteil der Fall.

[0009] Die orthogonale Ausrichtung der Eleklroden—
schichten hat einen unerwartet deutlichen Vorteil, es
wurde némlioh festgesteilt, dass diese Ausrichtung
mit einer deutlichen Verbesserung der Dichtigkeitsei-
genschaften einer erfindungsgemalsen Knopfzelle
einnergeht, insbesondere bei Knopfzellen auf Basis
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von Lithium—lonen-Systemen. Die Eiektroden von
wiederaufladbaren Lithium—lonen—Systemen sind bei
Lade- und Entladevorgangen stets Volumenénderun-
gen ausgesetzt. Zu solchen Volumenénderungen
kann es natUrllch auch bei den Elektroden einer erfin-

dungsgemaflen Knopfzelle kommen, Die dabei ent—_
stehenden meohanisohen Kréfte wirken jedoch nioht
mehr primer axial, wie das irn Falle eines flaoh elnge—
legten Stapels aus EIektroden-Separator—Verbiinden
der Fall ist. Aufgrund der orthogonalen Ausrichtung
der Elektroden wirken sie stattdessen radial. Radiale

Kréfte konnen von dem Gehéuse einer Knopfzelle al—
lerdings sehr viel besser aufgenommen werden als
axiale, woraut vermutlioh die Verbesserten Dicntig—
keltseigenschaften zur'Liokzuf‘Lihren sind.

[0010] Besonders bevorzugt sind die Elektroden
und der fléohige Separator einer erfindungsgemalsen
Knopfzelle jeweils streifen- oder bandférmig ausge-
bildet. So kann zur Herstellung einer erfindungsge-
méiSen Knopfzelle beispielsweise von einem als End-
losband vorllegenden Separatormaterlal ausgegan—
gen werden, auf das die Elektroden flaohig, insbe—
sondere wieder in Form von Strelfen oder zumindest

von Rechtecken, aufgebracht, insbesondere auflami—
niertwerden.

[0011] Wenn die Elektroden streifenformig auf einen
solchen Separator aufgebracht werden, so lasst sloh
der entstehende Verbund aus streitenformigen Eiek-
troden und streifenformigem Separator gut aufwi—
ckeln. In bevorzugten Ausfiihrungsformen enthalt
eine erfindungsgemafle Knopfzelle entsprechend
den Verbund aus Elektroden und Separator als Wi—
ckel, besonders bevorzugt als spiralfdrmigen Wickel.

[0012] Besonders bevorzugt weisl der Verbund aus
Elektroden und Separator in einer erfindungsgema-
[Sen Knopfzelle eine derlfolgenden Schiohtabfolgen
auf:

° negative Elektrode/Separator/poeitive Eiektro—
de/Separator oder
- positive Elektrode/Separator/negative Eiektro-
de/Separator.

[0013] Derartige Verbiinde lassen sioh sehr einfach
herstellen und aufwickeln, ohne dass es zu Kurz-
sohltissen zwischen entgegengesetzt gepolten Eiek-
troden kommt.

[0014] In besonders bevorzugten Ausfiihrungsfor-
men einer erfindungsgemaBen Knopfzelle sind die
negative Eiektrode und die positive Eiektrode im
Elektroden-Separater-Verbund innerhalb des Ver-
bundes versetzt zueinander angeordnet. Unter einer
versetzten Anordnung soil dabei verstanden werden,
dass die Elektroden derart angeordnet slnd, dass in
der erfindungsgeméflen Knopfzelle eine Jeweils un—
terschiedliohe Beabstandung der Elektroden zu den
ebenen Boden- Lind Deckelbereichen resultlert. lm
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einfachsten Fall konnen z. B. eine positive und eine
negative Eiektrode als gleich breite Streifen lelcht
versetzt auf die gegentiberliegenden Seiten eines
Separatorbandes aufgebraoht werden, so dass der
Abstand der positiven Eiektrode zum oberen Separa-
torrand grdlSer ist als der vergleiohbare Abstand von
der negativen Eiektrode aus gemessen. Umgekehr—
tee gilt dann natUrlich im Hinbliok auf den Abstand
zum unteren Separatorrand.

[0015] in besonders bevorzugten Ausfflhrungsfor-
men liegt, vorzugsweise als Resultat dieser versetz—
ten Anordnung, die positive Eiektrode, insbesondere
ein Rand der positiven Eiektrode, unmittelbar am Be-
oherteil an, insbesondere im ebenen Bodenbereich

des Becherteils, w'aihrend die negative Eiektrode, ins-
besondere ein Rand der negativen Eiektrode, unmit—
telbar am Deckelteil, insbesondere im ebenen De-

ckelbereich des Deckelteils, anllegt.

[0016] Die versetzte Anordnung der Elektroden zu-
einander ermoglicht also eine Kontaktierung der
Elektroden mit den Jeweiligen Geh'a'useteilen, ohne
dass zusatzliche elektrische Kontakte und Verbin-

dungsmittel zum Einsatz kommen miissen.

[0017] Bei den in einer eriindungsgemallen Knopf—
zelle einsetzbaren Separatoren handelt es sich vor-
zugsweise um Folien aus mindestens einem Kunst-
stoff, insbesondere aus mindestens einem Polyolefin.
Bel dem mindestens einen Polyolefin kann es sioh
beispielsweise um Polyethylen handelt. Es ko'nnen
aber auch mehrlagige Separatoren verwendet wer—
den, beispielswelse Separatoren aus einer Abfolge
verschiedener Polyolefinschichten, z. B. mit der Se-
quenz Polyethylen/Polypropylen/Polyethylen.

[0018] Die in einer erfindungsgemalsen Knopfzelle
bevorzugt einsetzbaren Separatoren weisen bevor—
zugt elne Dioke zwischen 3 pm und 100 pm, insbe—
sondere zwischen 10 pm und 50 pm, auf.

[0019] Die Elektroden einer er‘findungsgemafiaen
Knopfzelle weisen bevorzugt eine Dioke zwischen 10
um und 1000 pm, insbesondere zwischen 30 pm und
500 pm, auf.

[0020] Wie bereits eingangs erwahnt wurde. han-
delt es sich bei der erfindungsgeméllen Knopfzelle
lnsbesondere um eine wiederaufladbare Knopfzelle.
Besonders bevorzugt weist eine erfindungsgemarSe
Knopfzelle mindestens eine Lithium interkalierende
Eiektrode auf,

[0021] Das Vernaltnis Hone: Durchmesser einer er—
findungsgeménen Knopfzelle betragt vorzugswelse
< ‘l. Besonders bevorzugt liegt es zwischen 0.1 und
0.9, insbesondere zwischen 0.15 und 0.7. Unter der
Hone soil dabei der Abstand zwischen dem ebenen

Bodenbereioh und dem dazu parallelen ebenen De-
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ckeibereich verstanden werden. Der Durchmesser

meint die maximaie Entfernung zweier Punkte auf
dem Mantelbereich der Knopfzeiie.

[0022] Das erfindungsgemaise Verfahren zur Her-
steilung einer Knopfzelle kann insbesondere auch
zur Hersteiiung einer Knopfzeile dienen, wie sie vor—
stenend beechrieben wurde, also einer Knopfzelle
mit einem Gehéuse mit einem ebenen Bodenbereich

und einem dazu paralieien ebenen Deckelbereich.
Betreffend die bevorzugten Ausfl'ihrungsformen der
einzeinen in einem erfindungsgeméisen Verfahren
verwendeten Komponenten (Gehauseteiie und -di—
mensionen, Eiektroden, Separator etc.) kann somit
voiiumfangiich auf die obenstehenden Ausfunrungen
und Eriéiuterungen Bezug genommen und verwiesen
werden.

[0023] Das Gehause wird aus einem metallischen
Becherteii und einem metaiiischen Deckelteii zusam-

mengefijgt, wobei ein Elektroden—Separator—Verbund
mit ais flache Schicht ausgebiideten Elektroden der—
art in das Gehéuse eingesetzi wird, dass die Elektro—
den orthogonal zu dem ebenen Boden- Lind Deckei~
bereich ausgerichtet sind.

[0024] Wie bereits erwa'nnt, wird der Elektroden—Se-
parator—Verbund in Form eines Wickeis verbaut, ins—
besondere als spiralférmiger Wickei.

[0025] In ailer Regel umfasst das eriindungsgem'ei-
[5e Verfahren stets die Schritte

— Einsetzen des Wickeis in das metallische De-

ckeiteii,
— Einsetzen des metailischen Deckelteiis mit dem

Wickei in ein metailisches Becherteil,
— Umbérdein des Randes des Becherteils.

[0026] Vor dem SchlieiSen des Gehauses werden

die Elektroden Ublicherweise noch mit Eiektroiytlé—
sung getrankt.

[0027] Der Wickei befindet sioh beim Einsetzen be—
vorzugt auigeroiit auf einem Wickeldorn. Nach dem
Oder beim Einsetzen kann der Wickeidom dann ent—
ferntwerden.

[0028] Besonders bevorzugt wird der spiraiférmige
Wicket vor dem Verbauen an seinen Stirnseiten war-

mebenandelt. Dabei wird er zumindest kurzfristig ei-
ner Temperatur ausgesetzt, bei der der Separator in
dem Wickel thermoplastisch verformbar ist. in der
Regei steht der Separator an den Stirnseiten des Wi-
ckeis etwas fiber, selbst unter der Voraussetzung,
dass die Elektroden mit dem oben besehriebenen

Versatz zueinander angeordnet sind. Durch die Wér—
mebehandiung kann der Separator etwas zusam—
menschrumpfen und dadurch gegebenenfalis sogar
den Rand einer benachbarten Eiektroden freiiegen,
so dass dieser unmittelbar am Knopfzeliengehéuse
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anliegen kann.

[0029] Die genannten und weitere Vorteiie der Elfin-
dung ergeben sich aus der nun folgenden Beschrei-
bung der Zeichnungen in Verbindung mit den Unter—
ansprUcnen. Dabei kdnnen die einzelnen Merkmale
der Erfindung ftJr sich ailein oder in Kombination mit—
einander verwirklioht sein. Die beschriebenen Aus—

fiihrungsformen dienen iediglich zur Eriauterung und
zum besseren Versténdnis der Erfindung und sind in
keiner Weise einschrankend zu verstehen.

Figurenbeschreibung

[0030] Fig. 1 zeigt schematisch den Quersohnitt ei-
ner erfindungsgemalsen Knopfzelle‘

[0031] Fig.2 illustriert den Efiekt der Wérmebe-
handlung eines aufgewickelten Eiektrode-Separa-
tor-Verbundes, welche bei bevorzugten Ausfijh-
rungsformen des erfindungsgemaflen Verfahrens
zum Einsatz kommt.

[0032] Fig. 1 zeigt schematisch den Querschnitt ei-
ner erfindungsgeméflen Knopfzeiie 100. Diese weist
ein metaliisches Becherteil 101 und ein metaiiisches

Deckelteii 102 auf. Uber eine Dichtung 109 sind die
beiden Teile dichtend miteinander verbunden. Zu-
sammen bilden sich ein Gehéuse mit einem ebenen

Bodenbereich 103 und einem dazu parallelen ebe-
nen Deokelbereich 104 aus. lm Gebrauchszustand
bilden diese ebenen Bereiche103 und 104 die Pole

der Knopfzeiie, an denen eine Stromabnahme durch
einen Verbraucher ertolgen kann. Der Rand 110 des
Zeilenbechers 101 ist nach innen Uberden Rand des

Zellendeckels 102 gebdrdelt.

[0033] Im lnneren der Elektrode ist ein Verbund aus
einer streifenfbrmigen Elektrode 105, einer streifen-
fermigen Elektrode106 und den streifenfdrmigen Se-
paratoren 107 angeordnet. Der Verbund aus den
Elektroden 105 und 106 sowie den Separatoren 107
Hegt dabei in Form eines Wickels vor. Aufgewickelt ist
der Verbund auf dem Kern 108 im Zentrum der

Knopfzeiie 100. Sowohl der Kern 108 ais auch die um
ihn gewickeiten Elektroden und Separatoren sind or-
thogonal zu den ebenen Boden- und Deckelberei-
chen 104 und 103 ausgerichtet. Sofern die Elektro-
den bei einem Lade- oder Entladevorgang an Voiu-
men gewinnen oder verlieren, wirken die dabei resul-
tierenden mechanischen Krafte radial und kennen

vom Mantelbereich der Knopfzelle 100 aufgefangen
warden.

[0034] Hervorzuheben ist, dass die positive Elektro-
de105 und die negative Eiektrode106jeweiis unmit—
telbar an dem Becherteii101 bzw. an dem Deckeiteil

102 der Knopfzelie 100 anliegen. Ein separater Ablel-
ter zum Verbinden der Elektroden mit dem Deckelteii
102 und dem Becherteii 101 ist nicht eriorderiich.
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[0035] (F351,; zeigt den Effekt der Wérmebehand-
lung eines E|ektroden-Separator—Wtokets 200, die in
bevorzugten Ausfflhrungsformen des erfindungsge-
méflen Verfahrens zur Herstetlung einer Knopfzelte
vorgesehen ist. Dargestettt ist schematisch ein Wi—
cket 200 aus einem Verbund aus einer positiven Elek—
trode 201 (sohwarze Balkan), einer negativen Elek-
trode 202 (weisse Batken) und den (quergestretfien)
Separatoren 203 (Aussohnttt). Die positive und die
negative Elektroden 201 und 202 sind jeweits ver-
setzt zueinander angeordnet. Die Separatoren 203
bestehen aus einem thermoplasttsoh verformbaren
Material.

[0036] Setzt man dle sioh an den Stirnsetten 204
und 205 des Wiokets 200 befindtichen Separatorrén-
der einer hohen Temperatur aus (beispietsweise
250°C, wie dargestettt), so schrumpfen diese Sepa—
ratorrander. Die Separatoren ziehen sich zumindest
teitwetse zwisohen benachbarte Elektroden zur‘Lick.
Dabei werden an der Stirnseite 204 die Rander der

negativen Elektrode 202 freigelegt, wahrend die Ran—
der der positiven Elektrode 201 abgedeckt werden.
An der Stirnseite 205 werden die Rander der positi—
ven Elektrode 201 freigelegt. wahrend die Rander der
negativen Elektrode 202 abgedeckt werden.

[0037] Beim Einsatz eines so behandelten Wickets
ist gewanrteistet, dass Etektroden gteioher Polaritat
jeweits nur am Gehéusebecher oder am Gehausede—
ckel unmtttelbar antiegen kénnen. Separate etektri—
sche Verbindungen zwtsohen den Elektroden und
den Gehauseteiten sind ntcht erfordertioh.

Patentanspriiche

1. Knopfzette (100), umfassend ein metaltisches
Becherteit (101) und ein metaltisohes Deckelteit
(102), wetche dichtend miteinander verbunden sind
und etn Gehause mit einem ebenen Bodenbereioh

(103) und einem dazu paratleten ebenen Deokelbe-
reich (104) ausbitden, sowie innerhatb des Gehauses
als flache Schichten ausgebitdete positive und nega-
tive Etektroden (105, 106; 201, 202), die Uber einen
ilaohigen Separator (107; 203) miteinander verbun—
den sind, wobei die Elektrodenschtohten (105, 106;
201, 202) im wesenttichen orthogonal zu dem ebe-
nen Boden~ und Deoketberetch (103, 104) ausgerich-
tetsind.

2. Knopfzette nach Anspruch 1, dadurch gekenn—
zetchnet, dass die Elektroden (105, 106; 201, 202)
Lind/Oder der Separator (107; 203) streifen— oder
bandformig ausgebitdet sind.

3. Knopfzette nach Anspruch 1 oder Anspruch 2,
dadurch gekennzeichnet, dass sie den Elektro-
den-Separator-Verbund ats Wicket (200) enthétt. ins-
besondere ale spiratférmigen Wicket.
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4. Knopfzette naoh einem der vorhergehenden
Anspriiohe, dadurch gekennzeiohnet, dass der Ver-
bund eine derfotgenden Schtchtabfolgen aufweist:

negative Elektrode/Separator/positive Elektro-
de/Separator

positive E|ektrode/Separator/negative Etektro—
de/Separator

5. Knopfzette nach einem der vorhergehenden
Anspriiche, dadurch gekennzeiohnet, dass die nega-
tive Elektrode (106; 202) und die positive Elektrode
(105; 201) innerhatb des Verbundes versetzt zuetn-
ander angeordnet sind, so dass f'Lir die Elektroden
eine Jewetls unterschiedttche Beabstandung zu den
ebenen Boden- und Decketbereichen (103, 104) re—
suttiert.

6. Knopfzelle nach einem der vorhergehenden
Ansprt’tche, daduroh gekennzeichnet, class die positi-
ve Elektrode (105; 201), insbesondere ein Rand der
positiven Elektrode (105; 201), unmittelbar am Be-
cherteit (101), tnsbesondere im ebenen Bodenbe-
reich (103), und die negative Elektrode (106; 202),
insbesondere ein Rand der negativen Elektrode
(106; 202), unmittelbar am Decketteit (102), insbe-
sondere im ebenen Decketbereich (104), antiegt.

7. Knopfzetle nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass ste wie-
derauftadbar ist.

8. Knopfzette nach einem der vorhergehenden
Anspr'L‘Iche, daduroh gekennzeichnet, dass sie ein
Verhattnis Hohe: Durchmesser < 1, vorzugsweise
zwischen 0.1 und 0.9, insbesondere zwischen 0:15
and 0,7, aufweist.

9. Verfahren zur Herstettung einer Knopfzette.
insbesondere einer Knopfzette (101) nach einem der
vorhergehenden Anspriiche, wobei aus einem metat—
tisohen Becherteil (101) und einem metattischen De-
cketteil (102) ein Gehéuse mit einem ebenen Boden-
bereich (103) und einem dazu paratleten ebenen De-
oketberetch (104) gebildetwird und wobei ein Elektro—
den-Separator-Verbund mit ate ftaohe Sohicht ausge»
bildeten Etektroden (105, 106; 201 , 202) derart in das
Gehause eingesetzt wird, dass die Elektroden (105,
106; 201, 202) orthogonal zu dem ebenen Boden—
und Decketbereioh (103, 104) ausgeriohtet sind.

10. Verfahren nach Anspruch 9, dadurch gekenn—
zeichnet, dass der Etektroden-Separator-Verbund als
Wicket (200) eingesetzt wird, insbesondere ats spirat-
formiger Wicket.

11. Verfanren nach Anspruch 10, umfassend die
Schritte

— Etnsetzen des Wickels (200) in das metalliscne De-
ckelteit (102),
— Etnsetzen des metallisohen Deckelteits (102) mit
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dem Wickel (200) in ein metallisches Beoherteif
(101),
— Umbc‘Srdeln des Randes (110) des Becherteils
(101).

12. Verfahren nach Anspruch 10 oder 11, da-
durch gekennzeichnet, dass der Wickel (200) vor
dem Verbauen an seinen Stirnseiten wérmebehan-

de|t wird, wobei er zumindest kurzfrist1g einer Tempe-
ratur ausgesetzt wird, bei der der Separator (203)
thermoplastisch ve rformbar ist.

Es folgt ein Blatt Zeichnungen
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Anhéingende Zeichnungen

2"""/
Fig. 1

  

108

105

l

 
‘

l.§\\\\\‘\&
n
\

[Ear/lam“<\\\\\\\\u§“V\\\\\\\\\L.7%.“‘§\\\§‘§mr/g'x‘K.Ag\,.1‘/I’ll/Ifllmr/A‘/‘fl'4.{iv~4‘l~\‘\

 

 

  

 

///.

 

104

/

 
103

 
v

 
/

\

 

106

E
3
§
§
3
 

l’lllA'IA'l.l)lllllll
?

107

. I“.

 

 

102

110

 VI/I/fiI/l/V/l/aflag7gal/1..é?V/l/l/l/l/l/MfiIgv§§§§
I
 

  
I

I;

250°C

 I

 

 

Egg$~\\\\§Egall/4%§§~§in;7/1945”;s‘\\.._‘\.\‘x“k

204

 

 

200

203

202

201 
 

250°C

205

Fig. 2

7/7

JLab/Cambridge, Exh. 1002, p. 520



JLab/Cambridge, Exh. 1002, p. 521

l. DESCRIPTION JP 2004—158318

[0001] The present invention relates to, and a method for manufacturing the cylindrical cell.

More specifically, it relates to a read method of welding a cylindrical cell of welding by irradiating a laser the lead
to the battery case and the weld structure of the lead battery case of cylindrical battery more. [

0002] cell may Oita one battery such as a lithium battery or dry cell, a rechargeable battery such as a lithium ion
battery or nickel-hydrogen batteries can be roughly divided into the technology of the general prior art

In addition, when classified by shape. there is a cylindrical, square, and coin, There are many types ofcombination thereof.

A battery case made of metal such as iron or aluminum, insert composed generation portion cathode, a negative
electrode and a separator called an electrode material, the configuration of the main battery, these Ya nickel is
welded to the positive electrode and the negative electrode and accordingly, the welded to the lid and case lead
made of aluminum.[

[0003]], a cylindrical battery with a focus on PC and negative electrode is inserted into the cylindrical casing an
electrode body formed by winding spirally with a separator and a positive electrode plate and the negative
electrode plate, itis welded to the negative electrode plate and has structure in which leads are welded to the
bottom of the case is generally used

Lead and battery case, in order to expand the volume of the electrode body for the purpose of increase of battery
capacity, tend to be thin.

As a result, it has become necessary technology forwelding in a stabie lead battery case. [

0004] Hereinafter, will be described in detail with reference to FIG 7, a method of welding the lead and the battery
case in the prior aIt. [

First 0005], is brought into contact with the bottom of the five cylindrical case and lead 2 insert the electrode rod
14 of a conductive material such as carbon and copper in the center of the electrode body 4, and place on the
bottom outside of the five cylindrical case and electrode bar 14 (For exampie, see Patent Document 1) is
performed by resistance welding for passing current between the electrodes 15 to the.

The method for forming a molten part around the contact portion of the lead case, no molten portion (the inside of
the battery) ieads and the surface (the outside of the battery) surface of the case, good appearance devices, and
is inexpensive some.

Further, it the iron casing of the lithium ion battery is nickel—plated, the molten portion is exposed to the lead
surface, but there may be a hole due to a case iron and electrolytic solution reacts, This problem was also hard to
occur in resistance welding. [

[0009] However, thickness of the lead and the battery case some getting advanced, the control range of the
current to obtain the desired bonding strength and to prevent lead exposed surface of the molten portion becomesnarrower.

This caused the influence of variation in the shape change of the electrode rod and the thickness of the lead case
and, due to the contact area between the lead and the case is large the melted portion position of the lead inside
becomes unstable, perforated occurs had.

Further, the weld area around the lead case, scattering of the casing material is also confirmed, which was also
the cause of the case hole opening. [ l

0007] (page 6, and Figure 9) [Patent Document 1] JP Patent Publication No. 2000~58024i00081 From the above
challenges that [invention is to provide, for the welding of the lead and battery case The challenge is to establish
its structure and manufacturing method eliminates the scattering of the lead between the casing and exposed to
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the lead surface of the molten portion, which causes the bore opening is of poor quality after obtaining the
bonding strength

Further, in order to correspond to thinning of the lead and the case, it is to establish a welding method and stable
wide control range. [

0009] cylindrical cell according to the first aspect means present application to solve the problem, in the cylindrical
battery that is welded by applying a laser from the outside of the case the lead made of a metal in a battery case
made of a metal The match, and in that there is a region of the lead inside the casing outer surface of molten
portion formed in the lead with the battery case, it is not exposed on the lead surface. [

It is preferred 0010] At this time, if there is lead in the nickel and iron in the battery case is nickel-plated. [

The 0011] A method for manufacturing a cylindrical battery for welding a lead made of a metal in a battery case
made of a metal, a manufacturing method of a cylindrical battery according to the second aspect of the invention
is, 50W / m thermal conductivity / be welded to melt the inside of the lead from the case surface by contacting
with the case of the lead by pressing the lead surface the rod-shaped jig in the heat resistance of K or more, it is
irradiated with a laser from the case side i is characterized by. i

[0012] A method for manufacturing a cylindrical battery that is welded by applying a laser leads made of a metal
in a battery case made of a metal, a manufacturing method of a cylindrical battery according to the third aspect
the present application, the lead surface and in that to control the pulse energy of the laser by stopping the output
of the laser when the signal rises to the threshold performed measuring the temperature, we fixed the position of
the molten portion of the lead therein. [

0013] At this time, it is preferable to measure with a thermocouple the temperature of the lead surface. [

Also 0014], it is preferable and is nickel and lead in iron battery case is nickel—plated. {

[0015]] The laser to be irradiated is preferable to be the fundamental wave of YAG. [

[0016], it is suitable and is a tungsten rod-shapedjig of heat resistance. [

It is further preferred 0017], and is more than 01ka force is pressed against the rod-shaped jig of heat
resistance. [

By its lead welding method and cylindrical battery of 0018 above, there is no scattering and lead surface exposure
of the molten portion, control range of a wide range of output with high welding strength can be obtained, and high
yield welding and the lead and battery case Because it is possible, it can be supplied at low cost cylindrical cell
having a high welding quality. [

0019] Embodiment] The following embodiments of the invention will be described with reference to the drawings,
embodiments of the present invention. [

I will explain 0020] First Embodiment First, a first embodiment of the present invention.

Figure 1 is a sectional view schematically showing a cylindrical battery according to an embodiment of the present
invention, the structure of the joint portion of the lead case bottom.

To melt the surface of the case bottom 1 by applying a laser from the side (lower side in FIG 1) outside of one
case bottom.

Over the time of illumination, to reach the bonding surface of the lead 2 is fused portion 3, by stopping the laser
irradiation where it proceeds to read further inside, molten portion 3 is positioned inside the lead 2 from the
surface of one case bottom it is weld structure to.

Melting proceeds if the melting proceeds from the surface of the bottom one case as this, to lead two from the
bottom of the case 1 is also at a junction, scattering between the leads and the bottom of the case does not occur.
[
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Distal end of the 0021 melt part 3 is no problem if the inner lead is basically, for example if it is intended to ensure
1kgf or tensile strength in the vertical direction of the lead 2, 5pm or more is required.

Further, since the exposure of the molten portion and a small cracks cause apertured, the distance between the
surface of the lead 2 and the tip of the melt part 3 is required to substantially 5pm above the surface of the lead 2,

Therefore, when using a lead of 100pm thickness in the range of from 5 to 95% of the thickness of the lead is
preferably positioned at the tip of the molten portion 3. [

l is shown in Figure 6 the structure of the junction between the lead and the case bottom part 0022] As a
conventional example, using resistance welding.

ln resistance welding, by applying a current between the electrodes disposed on the surface of each of the lead 2
and the'bottom of the case 1, the melting occurs around the joint with high resistance most molten portion 3 lead
2 and the bottom of the case 1 i go to the surface of the spread [

For insertion into the central portion after inserting the case the electrode assembly is wound, electrode 0023]
Lead 2 side, has an electrode of an elongated rod-shaped. the shape of the electrode tip is deformed into each
successive welding times order to go, making constant the size and shape of the molten portion 3 resistance
between the electrodes is changed is difficult.

Also, if for contacts within the current of the lead 2 and the bottom of the case 1 flows is not uniform, no current
flows in a uniform current density at thejunction overall current density of the peripheral portion is increased, the
case bottom Sometimes 13 is generated scattering between lead 1 and 2. [

Iron, or aluminum, 0024] the bottom of the case 1 is made of an alloy composed mainly of them.

May also be plated with nickel metals.

In addition, nickel, copper or lead 2 is made ofalloy mainly containing them.

The cylindrical battery, nickel is generally iron case bottom part 1 is nickel—plated, the lead 2. [

l will explain 0025} (Second Embodiment) Next, a second embodiment of the present invention.

in a cylindrical battery according to an embodiment of the present invention, FIG 2 is a sectional view
schematically showing a method of bonding the lead and the case bottom.

is inserted into the cylindrical case 5 electrode 4 formed by winding spirally with a separator and a positive
electrode plate and the negative electrode plate.

I overlap the bottom portion of the cylindrical case 5 in the central portion of the case the lead 2 that is welded to
the negative electrode plate.

Insert (referred to as "contact bar" hereinafter) rod-shaped jig that thermal conductivity is made of a material
higher 50W/m/K above the opening of the central portion 4 of the electrode body 6, the bottom portion of 5
cylindrical case I contacting the lead 2.

By irradiating a laser 7 from the surface of the cylindrical case 5, and welding by melting a portion of the lead 2
and the cylindrical bottom of the case. [

Thermal conductivity, such as metals, typically copper, iron, tungsten, aluminum, gold, nickei is a material high
50W/m/K above 0026] contact bar 6 is obtained by a rod-like shape.

Not particularly limited in shape, for contacting the lead 2 is inserted into the small opening of the 4 electrode
body shape which is formed in a tapered shape. without damaging the lead 2 and electrode 4 is the distal end
portion in a cylindrical it is preferable easily inserted into.

Melting the bottom surface of the cylindrical casing 5 by irradiating the laser 7, the melting unit will proceed to the
second internal lead subsequently.
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At this time, as those transmitted to the contact rod 6 through the lead 2 from the bottom surface of 5 cylindrical
case, and those transmitting in the lateral direction inside the lead 2 and the bottom portion of5 cylindn‘cal case
the heat flow But, the heat in the vicinity near the center of the irradiated portion of the laser 7, is transmitted tothe longitudinal direction of the contact rod 6.

At this time, the thermal conductivity of the contact rod 6 uses a high material 50W/m/K more similar to the metal
of the lead 2 and the cylindrical casing 5, the lead for heat is transferred quickly to the contact rod 6 A steep
thermal gradient is generated at the junction of the contact bar 76 from the junction of the cylindrical case 5 within
the 2, control of the position of the tip of the molten portion 3 is enabled. [

I will explain 0027] (Third Embodiment) A third embodiment of the present invention.

in a cylindrical battery according to an embodiment of the present invention, FIG 3 is a diagram illustrating a
method of measuring the temperature ofthe lead surface at the time of bonding the lead and the case bottom,
used for power control of the laser temperature signalt

in Figure 3, contacting the thermocouple 8 on the surface of the lead 2, welded to the bottom of5 cylindrical case
leads 2 by irradiating a laser 7 from the bottom surface of 5 cylindrical casing in the same manner as the secondembodiment be.

i downloaded to the computer 9 the current signal normalized representative of the temperature from thethermocouple 8 at this time.

When the value of the current signal reaches the threshold value set in advance by the personal computer 9, and
sends it to the laser oscillator 10 a signal to stop the output of the laser 7.

The laser oscillated by the laser oscillator 10 is irradiated to the bottom of the cylindrical casing 5 by a laser 7 is
introduced into the barrel 12 through the fiber 11.

By stopping the irradiation of 7 laser when the surface temperature of the lead 2 reaches the threshold, the
molten part 3 inside the lead 2 does not depend on such variations and material thickness of the lead 2 and the
case bottom, adhesion quality of bonding which stabilizes the position of the tip, to reduce the exposure of the
surface of the lead 2 of the molten portion and to obtain a desired bonding strength can be achieved. [

ln Modes 2 and 3 of 0028] in this embodiment, contact bar 6 is no problem thermal conductivity and that satisfies
the features transmitted to the contact bar the heat as long as the materiai of high 50W/m/K more than a thermal
conductivity of 150W/ tungsten m / K or more, copper, gold, aluminum is preferred.

tungsten melting point hardly thermally deformed higher is most preferred. [

In 3 and 0029] ln this embodiment2, iron, aluminum, or the bottom of the case 1 is made of alloy mainlycontaining them.

May also be plated with nickel metals.

In addition, nickel, copper or lead 2 is made ofalloy mainly containing them.

The cylindrical battery, nickel is generally iron case bottom part 1 is nickel—plated, the lead 2. [

ln 3 and 0030] In the present embodiment 2, carbon dioxide laser, YAG fundamental laser, YAG second harmonic
laser, such as LD laser is used as a laser to melt the metal, but the output control can be easily high output can
be obtained than the possible oscillation of the pulse width of 20ms from 1 and, fundamental laser of YAG ispreferred there. [

In 3 Modes 2 and 0031] In this embodiment, the force pressed against the lead 2 the contact bar 6 is equal to
0.1kgf or more, it is brought into contact with the bottom of the five cylindrical case and lead 2 in the entire region
of the surface of the contact bar 6 it is possible. [

0032] Next, I will detail the specific example of the embodiment described earlier. [
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In the laserwelding of lead 2 and the bottom of the 5 cylindrical case in 0033] Figure 3, using a nickel iron plated
with nickel cylindrical case 5, to lead 2, use the pulse YAG laserwith a wavelength of 1064nm laser oscillator 10
had.

The contact bar 76 in the cylindrical shape of the tungsten was set to tip performs taper machining, is pressed
against the lead 2 1kgf.

| Figure 4 shows the position of the tip of the molten portion 3 from theiunction with the current signal normalized
taken out from the thermocouple 8.

The output time of the laser in welding the lead case bottom is in the range of 20ms from 1 by the thickness of the
lead and the case bottom part, but in the present exemplary embodiment, 300pm the case thickness, a 100pm
lead thickness, the laser irradiation time lwas iOms,

It was found that, as is apparent from FIG 4, the position of the molten tip is moved to read the surface of the
junction signal strength according to the increase, there is a correlation between the position of the molten tip and
the signal strength.

When the tip of the molten portion 3 has reached the position of 50pm, which is the center of the lead 2 with the
relationship, it is configured to generate a control signal for stopping the irradiation of the laser 7, 30 welding lead
case bottom I went once.

Welding 2000A constant inter-electrode current (b), the resistance welding in the conventional FIG 5 when not
generating a signal for stopping the irradiation of the laser 7 (a), as a comparative example 5 the position of the
molten tip at the The are shown in Figure 5 (c) and if they match. [

First 0034, when the comparison between (b) and (c), was welded to the lead 2 and the bottom portion of5
cylindrical casing by irradiating the laser to the position of the molten tip than the resistance welding in the
conventional Figure 5 lt is understood that it is concentrated in 50pm.

In resistance welding, include the following iOum to melting tip from the surface, the risk of surface exposure of
the molten portion is higher in mass production.

On the other hand, if it is welded by the laser, also close to the surface of the lead 2 and most is 20pm or until
melted tip from the surface, the lead exposed surface of the molten portion does not occur.

Further, scattering was observed several in resistance welding, and improve the welding quality is confirmed not
observed by laser welding. [

Then 0035], by comparison of (a) and (b), when controlling the laser power by measuring the surface temperature
of the lead 2 FIG 5, the position of the molten tip becomes more constant.

ls due to reduce the influence of the output variation of the laser and the contact variation between the lead case
and this, according to the bonding strength and the desired thickness of the lead and the case, which, in any
position of the molten tip it means that it is controlled. [

in 0036] In this example to measure the surface temperature of the lead 2 by means of a thermocouple, but the
same effect can be obtained using a thermometer of the non——contact system [

0037] By thermal conductivity to 50W/m/K or contact rod by irradiating the laser from EFFECT case bottom side
of the invention, is a structure in which the position of the molten tip is positioned to the lead inside the desired in
order to prevent the scattering and melting tip is not exposed to lead surface requires the bonding strength,
quality of the junction can be achieved.

Further, by using the laser output, controls the reading surface temperature be measured stabilization of the
position of the molten tip, bonding quality according to the dimensions and the material is obtained.

From the above the production of cylindrical battery of high capacity can be achieved'In a smali and low cost due
to yield improvement [
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BRlEF DESCRlPTlON OF THE DRAWINGS] schematically a method of bonding lead and the bottom of the case
cylindrical battery of the present invention, FIG cross sectional view of the junction of the lead and the bottom of
the case cylindrical battery of the present invention; FlG graph showing the relationship between the end position
of the fused portion and the signal intensity of [Figure 4] lead surface temperature diagram schematically
illustrating a method of bonding lead and the bottom of the case cylindrical battery of the present invention; FlG
cross-sectional view shown in resistance of lead and the bottom of the case cylindrical cell of Figure 7 a
conventional cross—sectional view of the structure of the junction of the lead and the bottom of the case cylindrical
cell of Figure 6 a conventional diagram showing the position of FIG. 5 melting tip section scattering 6 contact bar
7 laser 8 thermocouple 9 PC 10 laser oscillator 11 fiber barrel 12 13 5 cylindrical case 1 case bottom 2 lead 3
melting section 4 electrode body PARTS LIST cross-sectional view schematically showing the welding 15
resistance welding electrode 14 for resistance welding electrode rod

ll. CLAIMS JP 2004-158318

A cylindrical battery was welded by applying a laser from the outside of the case the lead made of a metal in a
battery case made of a metal, the molten part formed in the inner lead and the battery case of the lead inside the
casing outer surface cylindrical cell, characterized in that located in the region, it is not exposed on the lead
surface.

The cylindrical battery according to claim 1, wherein the lead is nickel and iron where the battery case is nickel-
plated.

A method of manufacturing a cylindrical battery of welding leads made of a metal in a battery case made of a
metal, the thermal conductivity is pressed against the lead surface jig rod-like heat resistance of SOW/m/K more
method of manufacturing cylindrical cells, characterized in that the weld is melted inside the lead from the case
surface by contacting with the case and the lead, and irradiated with a laser from the case side.

The output of the laser when the signal rises to the threshold value A method of manufacturing a cylindrical
battery that is welded by applying a laser leads made of a metal in a battery case made of a metal, subjected to
measure the temperature of the lead surface method of manufacturing cylindrical cells, characterized in that to
control the pulse energy of the laser by stopping, we fixed the position of the molten portion of the lead therein

The manufacturing method ofa cylindr'ca battery according to claim 4, characterized in that it is measured with a
thermocouple the temperature of the lead surface.

The manufacturing method of a cylindr'ca battery according to any one of claims 3 to 5, characterized in that the
lead is nickel and iron where the battery case is nickel-plated.

The manufacturing method of a cylindr'ca battery according to any one of claims 3 to 6, wherein the laser to be
irradiated is a fundamental wave of YAG.

The manufacturing method of a cylindr‘ca battery according to any one of claims 3 to 7, wherein the rod—shaped
jig in the heat resistance is tungsten.   
The manufacturing method of a cylindr'ca battery according to any one of claims 3 to 8, wherein the force
pressing the rod—shaped jig in the heat resistance is 0.1kgf or more.
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l. DESCRIPTION JP 2008-251192

The present invention relates to a method of manufacturing a battery nickel-cadmium storage batteries, such as
nickel—hydrogen storage battery,

The outer can for alkaline storage batteries such as nickel—metal hydride battery and nickel-cadmium storage
batteries, which nickel-plated steel sheet surface has been used.

And in order to prevent corrosion by the electrolyte of the steel sheet, which is for preventing rust due to moisture
in the external environment for an alkaline storage battery is an alkaline electrolyte such as potassium hydroxide.

Note that the production method of the outer can of the above, for example, as described in Patent Document 1,
plated with nickel on the steel surface by barrel plating and after processed into a shape of the outer can by
pressing a steel plate, the so-called after plating there is processed into the shape of the outer can by pressing a
steel sheet plated with nickel in advance to the one surface, for example, as described in Patent Document 2, so-
called first plating.

Outer can by first plating the above (previously plated outer can), has the advantage of excellent quality for plating
is applied uniformly to the entire steel sheet.

On the other hand, nickel tissue of the nickel plating is hard and only nickel—plated, and poor press workability
when processing the shape of the outer can after it is necessary to perform heat treatment (annealing), and the
heat treatment there is a problem that the production cost is increased by heat treatment flaw is easily regard for
the nickel tissue softened by.

Outer can by after plating (aftergilding outer can), there may be poor as compared with that of the previously
plated in the plating quality as described above but, nickel tissue manufacturing cost is relatively low because the
heat treatment described above is not required Since Do not softened, has the advantage that the scratches less
obvious outer can, it is widely used.

The alkaline storage battery is made as below normal.

To prepare an electrode body, for example, by winding via a separator, and a positive electrode plate and the
active material nickel hydroxide primarily a negative electrode plate as an active material cadmium hydroxide or
hydrogen absorbing alloys.

Next, l inserted into the outer can electrode body that is mounting attachment, this collector by means of welding
or the like current collector in each positive and negative electrodes of the electrode body.

Then, it is electrically connected by, for example, are electrically connected by welding the outer can collector of
the negative electrode side, while it is welded to the sealing lid acting as a cathode terminal current collectors on
the positive electrode side.

Then, by injecting the alkaline electrolyte in the outer can, it is sealed with sealing lid, the alkaline storage battery
is a positive electrode terminal closing lid, the negative terminal of the outer can is completed.

Conventionally, in the manufacturing process of the alkaline storage battery, the connection of the current
collector of one pole and the outer can and has been done by resistance welding is performed by inserting a
welding rod to the outer can. the efficiency of the recent production process Laser welding for welding by
irradiating a laser to the portion that connects the current collector and outer can, as described in Patent
Document 3 for the is adapted to be employed.

JP 57-137500 JP-J P-2005~85480 2000—77040 JP

So, you are trying to connect by laserwelding the current collector and plating outer can after the above-
mentioned, but when you see the laser irradiated portion of the outer can to the welding later, or peeling nickel
plating around the laser irradiation orfloating that there are observed.

Peeling problem like this occurs, the rust resistance of the outer can is lowered occurs,
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Since the post—plating the outer can not subjected to heat treatment after plating, while there is a characteristic
flaw that hard to hard and nickel organization itself of nickel plating, there is also a characteristic of poor ductility.

It is believed thatwhen irradiated the laser with high energy density to the extent of performing the welding
(welding laser) Therefore, they are believed to thermal stress is generated in the irradiated part around nickel
tissue poor ductility peeled.

A was made in view of the above problems, the present invention is an alkaline storage battery, etc. without while
retaining the advantages of the plating outer can after having the characteristics scratch resistant, to reduce the
rust-preventive property even after the laser welding it is to provide a process for producing batteries

Using the plating can then it is not yet performed a heat treatment after nickel plating as the outer can, by
inserting the electrode body mounted the collector into the outer can of the present invention, the outer can and
the collector in the method of manufacturing the battery to be welded by weiding laser irradiation from the outer
can outside, in front of the welding with the welding laser irradiation, iow energy than the welding laser in and
around the part for receiving the welding laser irradiation of the outer can and in that heat-treating the portion by
irradiating a laser density,

As the present invention, prior to irradiating the welding laser with high energy density is relatively, by irradiating a
laser of low energy density (heat treatment laser) than the welding laser, and heat treating the nickel plating of the
portion irradiated with the thermal treatment laser Then, since the ductility is increased nickel of the partial tissue
is softened and absorbs thermal stress even when it is irradiated with the laser welding, it is possible to prevent
the peeling plating.

In the manufacturing method of the present invention, since the other parts are not affected by heat foliowed by
heat treatment to only a portion of peeling the plating is likely to occur, plating most organizations are not
modified, thus is hard to be damaged it is possible to maintain the properties of.

In further accordance with the present invention, it can be performed in association with the laser welding of the
current collector and outer can in the manufacturing process of the alkaline storage battery wherein the heat
treatment is not required to be previously subjected to a heat treatment to the outer can advance, it is possible to
suppress an increase in manufacturing costs.

Hereinafter, I will explain a manufacturing method of an alkaline storage battery according to an embodiment of
the present invention. (

I prepare a positive electrode plate of rectangular as an active material nickel hydroxide mainly made of 1)
electrode body, a negative electrode plate of rectangular as an active material mainly cadmium hydroxide.

in this case, a sintered nickel positive electrode piate filled with an active material on the sintered substrate that is
formed by sintering nickel powder on the perforated metal core member, the positive electrode plate filled with an
active material paste on the foamed nickel substrate It is possible to use a paste type nickel positive electrode
plate consisting of Te.

Further, the negative electrode plate may be used paste type cadmium negative electrode plate formed by Nuri—gi
the active material paste to the conductive core material such as punched metal or sintered cadmium negative
electrode plate filled with an active material on the sintered substrate .

It is also possible in place of cadmium negative electrode plate as the negative electrode uses a hydrogen
storage alloy negative electrode plate.

Here, one end of each of the long sides, by forming the (active material unfilled portion in the case of paste-type
nickel positive electrode plate) substrate exposed portion for connecting the current collector after the both
positive plates, negative plates made.

An axis direction of the short side of each electrode plate are wound with the separator in between, to produce the
electrode body of the cylindrical positive and negative electrode plate prepared as described above.

The substrate exposed portion of the electrode plate is made to protrude on the bottom surface of each electrode
body in the shape ofa circular cylinder.
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Then, the welding by resistance welding current collectors to the circular bottom surface of the electrode body of
the cylindrical substrate exposed portion of the electrode plate protrudes.

The current collector has been prepared by punching a nickel plate, the tab portion for connection to the sealing
cap after is provided with the current collector of the positive electrode side in particular.

Electrode body fitted with a current collector in this manner is produced.

Those that have been modified outer can form a bottomed cylinder by pressing a manufacturing steel plate (2) an
alkaline storage battery, providing a plated outer can after being subjected to nickel plating on the surface by
barrel plating.

The heat treatment afterthe plating has not been made after the plating outer can.

lnserting the electrode body fitted with a current collector was prepared as described above in the plating package
can thereafter.

At this time, as the current collector of the negative electrode side and the outer can is connected exterior can
bottom later. is inserted to the current collector of the negative electrode side facing the exterior bottom of the
can.

Then performed by laser irradiation and heat treatment of the peripheral portion of the outer can and the negative
electrode current collector is connected to the (connecting portion), the welding of the outer can and the negative
electrode current collector,

First, is irradiated onto the region of and around the connecting portion of the low laserenergy density (laser heat
treatment), relatively heat treatment.

Then placed apart from the irradiation of the laser heat treatment, to connect the outer can and the negative
electrode side current collector is irradiated onto the connection portion of the laser high energy density (laser
welding) relatively. ‘

The energy density of the heat treatment laser and the welding laser, varies depending on the thickness or the
like of the outer can. and by a half of the energy density of the welding laser energy density of the heat treatment
laser generally, and to prevent separation of the nickel plating I could.

After connecting the outer can and the anode-side current collector in this manner is connected by resistance
welding and the sealing lid and the tab portion of the cathode-side current collector.

Then after the grooving by the outer can diameter near the opening, and injecting the alkaline electrolyte.

The sealed by mounting the closing lid to the reduced diameter portion which is formed by the grooving of the
sealing lid, and caulking the outer can opening. the alkaline storage batteries of the sealed type is completed.

it should be noted that the gasket made of resin is sandwiched between the outer can and sealing lid, a package
can and sealing lid to prevent short-circuiting.

Now be described with reference to the sectional View of FIG 1 for alkaline storage battery of the present
invention.

Cell of the present invention, is sealed into insert the electrode assembly 2 to. the outer can 1 is sealed with a
sealing lid 3 the opening of the outer can 1.

The electrode body 2 as it is formed by winding via a separator 6 between the 5 positive electrode plate and the
negative electrode plate 4, the cathode-side current collector 7, the negative electrode substrate exposed portion
5a is the positive electrode substrate exposed portion 4a negative electrode current collector 8 is connected to.

Positive electrode current collector 7 are connected to the sealing lid 3, the sealing lid 3 as a cathode terminal
thereby.
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Negative electrode current collector 8 is connected by laser welding to the can bottom portion 1a of the outer can
i.

In the connecting part 1b of the can bottom 1a and the negative electrode current collector 8 is connected, the
projection which projects one inner surface of the outer can to make the connection more reliably is provided.

By irradiating than one external outer can in the region negative side current collector 8 is in contact with the
projection of the connecting portion 1b welding laser, and is connected to the connection portion 1b is welded to
the negative electrode current collector 8.

Note that the battery of the present invention, is irradiated to and around the connecting portion 1b laser heat
treatment of lower energy density than the welding laser before irradiation with the laser welding.

Thus, it is possible to prevent the peeling of the plating in the welding by laser welding nickel-plated portion of the
can bottom portion 1b of the outer can 1 is heat treated, is performed subsequently

Was attached to the positive and negative electrodes both a collector of making an electrode material as
described above using a sintered cadmium negative electrode and (Example) Shoyui-shiki nickel positive
electrode was produced by punching a nickel plate to the electrode body.

Then prepared (those steel base material thickness 0.35mm, nickel plating thickness 2.0pm) plated outer can
after the cylindrical plated with nickel on the surface of the steel plate green body, insert the electrode body to the
outer can.

incidentally, in order to ensure the connection between the current collector (diameter 2.5mm. 0.2mm height)
protrusions protruding outer can inner surface can bottom center portion is provided on the outer can after plating

Then, with respect to the projection of the outer can and the negative electrode current collector of the electrode
body is connected, from the outside of the outer can laser irradiation heat treatment for heat treatment (energy
density; 6.

O radius from the center of the projection; 8J/mm2, laser irradiation range.

75. I went to 20ms); circle, irradiation time of mm.

After exposure to the laser heat treatment, then with respect to the projection welding laser irradiation for welding
(energy density; 12.

Circle of radius 0.5mm, irradiation time from the center of the projection;; 7J/mm2, laser irradiation range is
carried out 3 times) time, it was connected to the outer can and the negative electrode side current collector.

After that, l was prepared sealed alkaline storage battery of SC size in accordance with the manufacturing method
of alkaline storage battery described above.

l will as in Example battery this.

Thereby producing a sealed alkaline storage battery SC size in the same manner, except that in the production
process (Comparative Example) The example batteries, it was not the laser irradiation for the heat treatment.

i the comparative example battery this.

i have observed the plating condition of the portion receiving the laser irradiation of the Comparative Example and
batteries (Evaluation) The example batteries.

l is shown in Figures 2 and 3 that state.

The example cell is shown in FIG 3 FIG 2, and Comparative Example batteries.
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In Figure 3 Comparative Example battery was subjected to welding by the laser irradiation, it is found that the
plating of the weld around the peeling, it is floated (figure A).

On the other hand, in FIG 2 of Example batteries were laser irradiation heat treatment prior to welding the parts,
there is no peeling of the plating as seen in Comparative Example battery, thereby maintaining a good condition.

Above, a heat treatment is performed by irradiating the heat treatment laser in the portion before irradiation with
the welding laser. it is possible to prevent the peeling of the plating that occurs in the portion, according to the
present invention.

Further, since the portion subjected to the heat treatment is part of the outer can, it is possible to maintain the
properties of the plating outer can most not affected by heat, scratch is hard stick.

Note that the embodiments of the present invention has been described on the basis of the alkaline storage
battery of the cylindrical shape and the present invention is not limited to the above embodiment whatsoever.

For example, the outer shape to apply the present invention as in the case of a cylindrical battery even in the
square are possible,

The invention is not limited to the alkaline storage battery, if you are connected by laser irradiation current
collector and aftergilding outer can, it is possible other cell types, may be applied to, for example, a lithium ion
battery.

Is a cross—sectional view of an alkaline storage batten/ according to the present invention,

And shOWs a state of laser irradiation portion of Example batteries.

And shows a state of laser irradiation of the Comparative Example battery.

1 the outer can, 2, electrode body, 3, sealing lid, 4 positive electrode, 5 6 negative electrode
separator, 7 the positive side collector, 8— - the negative electrode side collector

ll. CLAIMS JP 2008-251192

Using the plating can then it is not yet performed a heat treatment after nickel plating as the outer can, by
inserting the electrode body mounted the collector into the outer can in the outer Kangaibu the outer can and the
collector In the method of manufacturing the battery to be welded by welding laser irradiation from, in front of the
welding with the welding laser irradiation, the laser of low energy density than that of the welding laser in and
around the part for receiving the welding laser irradiation of the outer can battery manufacturing method which is
characterized by heat treating said portion is irradiated.
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I. DESCRIPTION JP 2002-352789

The present invention relates to relates to a secondary battery. in particular. the battery can made of metal having
an open end. and an electrolytic solution electrode group having a separator and the positive and negative
electrodes are housed. said open end secondary battery. which rs sealed with a metal lid.

in recent years. in the field of rechargeable secondary battery. lead-acid battery. nickel - cadmium batteries.
nickel - aqueous solution of hydrogen based battery cells and the like was the mainstream.

However, miniaturization of the electric equipment, weight progresses. secondary batteries having high energy
density is of interest. that study. the development and commercialization have led to proceed rapidly.

In addition. the problem of fuel depletion and global warming. hybrid electric vehicles and electric vehicles have
been developed by automobile manufacturers. secondary battery of high capacity is also required by the power
supply.

Of such a secondary battery. for example. as shown in HS 2, a cylindrical bottomed battery case 23 made of
metal having an open and upward. the cylindrical battery. a hollow cylindrical winding synthetic resin electrode
assembly 22 are wound through a separator the an ode and cathode about the axis 24 is inserted.

The lower and oi the electrode 22 group. one of the positive and negative contrast collector plate 25 the convex
portion Is formed on the battery case 23 side to the central current collector labs which are derived from are
yolned by ultrasonic welding (negative normally) But it has been fixed.

Where the inner bottom surface of the battery can 23 and the protrusion 25 of the collector plate is in contact. is
fixed by resistance welding forjoinlng with heat generated by electrical resistance current is supplied.

In order to join by resistance welding. it is necessary to supply a current to the joint. is inserted a cylindrical
electrode rod 20 by using a winding shaft hole 21 of the winding axis 24. collecting the tip of the electrode rod 20
comprising contacting the recess of the collector plate 25. is sandwiched between the another electrode (not
shown) with the electrode rod 20 ajoint. and a current flows.

However. problems to be solved by the invention. the resrstance welding described above. and a winding shaft
hole 21 is required for the electrode assembly 22 for inserting the electrode rod 2D.

in the case of Cylindrical secondary batteries. can be utilized winding shaft hole 21. in the case of prismatic type
secondary battery. tabular thin with a separator interposed positive and negative electrodes without the Kaieliku
24 winding hollow cylinder electrode group because it is made by winding around the winding axis of. making a
winding shaft hole for inserting the electrode rod 20 is difficult.

Further. in order to improve the volumetric efficiency of the battery, the case of a flat crushing electrode group. the
electrode group since the close contact. making a winding shaft hole for inserting the electrode rod 20 is difficult,

The present invention aims the light of these circumstances. to provide a secondary battery excellent in
volumetric efficiency winding shalt hole is unnecessary.

In order to solve the above problems. according to one aspect of the present invention. the battery can made of
metal having an open end. an electrolyte and electrode assembly having a separator and-positive and negative
electrodes are housed. the present invention. the In the secondary battery in which the open end is sealed by the
upper cover of the metal in the battery can through the collector plates. one of which is fixed by laser welding from
the outside of the battery can any of the positive and negative electrode ofthe electrode group and is
characterized in that it is.

In the present invention. that the battery can. and is fixed by laser welding of the battery can outwardly through
the collector plate to one of the positive and negative electrodes of the electrode group. the electrode group was
necessary when fixed by resistance welding winding shaft hole becomes unnecessary. it is possible to provide a
secondary battery excellent in volumetric efficiency without the winding shaft hole.
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By in this case. in the same manner as the laser welding. the rear surface of the current collector plate that is
welded with the convex portion formed on the inner bottom surface of the battery can. and current collecting tabs
derived from one of the positive and negative electrodes . it can be closely fixed to the convex portion and the
back surface of the current collector plate in the form of a flat plate.

Further. by forming by causing projections on the open end side of the bottom of the battery can convex portion.
can be formed the same as the thickness of the battery can and the thickness of the convex portion, the efficiency
of the laser emitted from the battery can outside it can be utilized better.

BEST MODE FOR CARRYlNG OUT THE INVENTION Hereinafter. with reference to the drawings. will be
desoribed embodiment applied to the secondary battery prismatic lithium mounted a hybrid electric vehicle (HEV)
the present invention.

As shown In (A) and (B) FIG 1, the rectangular battery can 8 made of metal having an open end upward, the
secondary battery 10 prismatic lithium present exemplary embodiment, the Kai—jiku 7' winding tabular electrode
group 9 are wound around the winding 7 Kai-ban resin via a separator around positive and negative electrodes is
inserted.

The battery can 8 is assembled into a box shape by laser welding a nickel»plated steel plate of 0.5mm thickness.
the convex portion So having a substantially circular shape to the projections on the open end side by the draw
processing to the inner bottom surface of the central portion and is formed as.

Therefore, a recessed portion is formed corresponding to the convex portion 8a is the outer bottom surface of the
battery can 8 of the convex portion 8a.

The upper surface of the convex portion 8a is planar. the height almost equal to the thickness of the nickel plated
steel battery case 8. about one fifth of the width of the longitudinal direction of the battery can 8, width battery can
length It is about onewhalf of the thickness of approximately 8.

Lithium manganate 10pm in {LiMn204}, and carbon powder 3pm, the average particle size was added to
polyvinylidene fluoride and vinyiidene as a hinder, the positive electrode, fabricated dispersed in N-methyl-Z-
pyrrolidone solvent having an average particle size and in which was coated on an aluminum foil both sides of
20pm thick slurry that was, it was dried. and then are pressed and integrated, was obtained by cutting.

The positive electrode, one side is cut the width of the coating portion so as to have 94mm, the positive electrode
current collector tab 5 is formed by being cut in a rectangular shape and the other side.

The negative electrode is coated on a copper foil both sides of 10pm thickness. a slurry of'carbon particles of
20pm, the average particle size was added and poiyvinyiidene fluoride as a binder, and fabricated by being
dispersed in N-methyl-Q-pyrrolidone as a solvent It is intended After, it was dried. and are pressed and integrated,
was obtained by cutting.

The negative electrode, one side is cut the width of the coating portion so as to have 94.5mm. the negative
electrode current collector tab 6 is formed by being cut in a rectangular shape and the other side,

The separator to prevent contact ofthe anode and cathode. 25pm thickness that allows the passage of lithium
ions. microporous polyethylene membrane of 100mm wide are used.

The Mekumawaita 7. a polypropylene 2mm in thickness, width 60mm. 105mm in height. the lower end is welded
to the vertical direction in the central portion of the anode current collector plate 2 made of nickel with a
rectangular flat plate.

The upper surface of the second negative electrode current collector plate. and is ultrasonically welded negative
electrode current collector tab 6 is gathered.

The back surface portion of the part that is joined to the protruding portion 8a of the second negative electrode
current collector plate is a planar negative electrode current collector lab 6 is not ultrasonically welded, 6 itself the
negative electrode current collector tab was cut.

The negative current collector plate 2 and the convex portions 8a. and is welded by YAG laser from the bottom
surface outside of the battery case 8 in a state where the negative current collector plate 2 is pressed against the
convex portion 8a.
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Using the lens of focal length 160mm to the YAG laser. the output 15H2. of 170W. at4rnm is feed rates. three
muscles of 5mm in length is formed at the junction.

On the other hand. the upper end of Mekumawarta r is welded perpendicularly to the central portion of one
positive electrode current collector plate made of aluminum With a rectangular flat plate.

The lower surface of the one positive electrode current collector plate. and is ultrasonically welded positive current
collector tab 5 is gathered.

Further. the central portion of the upper surface of the one positive electrode current collector plate. one end of
the 14 positive electrode lead piece bent to shape an aluminum flat plate is substantially dog is welded.

The central portion of the top cover plate 15 of the plate-shaped nickel-plated steel. the circular hole of the
positive electrode terminal for are formed.

The circular hole, the hollow Liberation head To through a packing 12 to insulate the top cover plate 15 and the
hollow rivet 11 and 13 receiving plate annular nickel-plated iron for connection to the positive electrode lead piece
1411 is caulked.

Of EPDM rubber valve 16 that is in contact placed on the head of the hollow Liberation head To 11 is covered by
the positive electrode terminal cap 17 of the U-shaped cross section is compressed. hollow and Li flange portion
of the positive terminal cap 17 the positive terminal is made the head union-netted 11 should is resistance
welding.

It has been resistance welding after caulking of the hollow rivet 11 and the plate 13 receiving the lower end of the
hollow Liberation head To 1 1. the other end of the 14 positive electrode lead plate. the electrical resistance is
lowered is resistance—welded to the bottom surface of the plate 13 receiving have.

Also. injection port of the screw plug 18 is screwed is formed in the upper cover plate 15.

Board determines for a step is formed in the outer peripheral portion of the top cover 15 plate. and IS seated by
laser welding from the side cfthe battery can 8 dropped into U'ie battery can 8 side.

The non-aqueous electrolyte solution (not shown} the battery can 8 is a predetermined amount of injection, the
secondary battery 10 prismatic lithium is produced,

In the present exemplary embodiment. by laser welding. the convex portion 8a and the negative current collector
plate 2, is joined by the bottom surface outside of the battery case 8. the winding shaft hole is not required in the
electrode group 9. and excellent volumetric efficiency it is possible to obtain a secondary battery.

in particular, it is suitable for the welding of the bottom of the battery can of the battery 8 for the purpose of
improving the volumetric efficiency is thin.

Since is almost equal to the height of the protruding portion 8a of the thickness of the nickel plated steel battery
case 8. it is effective for the volumetric efficiency of the battery.

Further. in the present exemplary embodiment. the inner central portion of the bottom surface of the battery can 8.
the convex portion 8a is formed. because the upper surface of the convex portion 8a is flat. the negative current
collector plate 2 on the upper surface of the convex portion Ba When the laser welding in a state of being pressed,
and can be closely fixed to the Upper surface of the convex portion Ba, and a rear surface of the second negative
electrode current collector plate to the negative electrode current collector tab 6 is ultrasonically welded.

The negative electrode current collector lab 6 has not been Welded to the surface portion is joined to the
protruding portion Ba of the second negative electrode current collector plate. the pattern of the welding jig is
transferred to the negative electrode current collector plate 2 ultrasonic welding it is possible to prevent the laser
welding failure between the convex portion 8a and the negative electrode current collector piate 2 by.

Furthermore. since in the present exemplary embodiment. to form the convex portion 8a such that the protections
on the open end side of the inner central portion of the bottom surface of the battery can 8 in drawing process. the
thickness of the battery can 8 the thickness of the convex portion 83 it is possible to also. when laser welding
from the outside bottom surface of the battery can 8. it can be efficiently irradiated with a laser.
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In the present exemplary embodiment. an example of forming the convex portion 8a of the one place circular
shape on the inner bottom surface ot the central portion of the battery can 8. the shape and number of portions of
the convex portion 8a is not limited thereto . it may be a projection of the substantially rectangular shape or form
of the projections on the plurality of positions.

Further, in the present exemplary embodiment. when laser welding the anode current collector plate 2 on the
convex portion 8a. and an example of using the YAG laser, but is not limited to this type of iaser Ya carbon
dioxide gas it is possible to use a laser of various excirner laser.

is also shown the preferred frequency, feed rates, the length of the laser welding= the muscle shape and muscle
number of laser weiding YAG laser, but is not limited to the shape or the numbers thereof. the laser used it is
sufficient to change accordingly.

Further, it is also possible to such curved or polygonal line may streaks shape of the laserwelding.

As described in the foregoing. according to the present invention. since the battery can be fixed by laser welding
of the battery can outwardly through the collector plate to one of the positive and negative electrodes otthe
electrode group. the resistance it is possible to obtain the effect of the axial hole and the winding of the electrode
group was necessary when fixing by welding is not required. thereby it can provide a secondary battery excellent
in volumetric efficiency without the winding shaft hole.

It. CLAtMS JP 2002-352789

in the secondary battery in the battery can made of metal having an open endi an electrolyte and electrode
assembiy having a separator and positive and negative electrodes are housed. the open end is sealed by the
upper cover of the metal. the positive of the electrode group The secondary battery is characterized in that the
battery can through the collector plates. one of which is fixed by laser welding from the outside of the battery can
any otthe negative electrode.

The collector plate is welded current collecting tabs derived from one of the positive and negative electrodes, a
current Collector plate that is welded, wherein the current collector tabs and the convex portion formed on the
inner bottom surface of the battery can The secondary battery as claimed in claim 1, characterized in that the
back surface is laser welded.

The protrusion A secondary battery according to claim 1 or 2. characterized in that it is formed by causing the
convex open and side bottom of the battery can.
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Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

First Named Inventor/Applicant Name: Eduard Pytlik 

Filer: Thomas Daniel Christenbury/Vivian Pena

Filed as Large Entity

US. National Stage under 35 USC 371 Filing Fees

Sub-Total in

USD($)Description Fee Code Quantity

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals—and-Interference: 

Post-Allowance-and-Post-lssuance:

Extension-of—Time:
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Sub-Total in

Description Quantity USD($) 

Miscellaneous:

Request for Continued Examination
  
 

Total in USD (5) 
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Electronic Acknowledgement Receipt 

20578316

Confirmation Number: 

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

 

First Named Inventor/Applicant Name: Eduard Pytlik

Customer Number: 35811

Filer Authorized By: Thomas Daniel Christenbury 

Attorney Docket Number: RUF—1 1—1270

Filing Date: 07-SEP-2011

Time Stamp: 16:08:05

 
 

Application Type: US. National Stage under 35 USC 371 

Payment information:

Submitted with Payment yes

PaymentType Deposit Account 

Payment was successfully received in RAM $1200

Deposit Account 502719

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

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

 
JLab/Cambridge, Exh. 1002, p. 566



JLab/Cambridge, Exh. 1002, p. 567

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number P Message Digest Part l.zip (ifappl.)

139443

3Q842f007bf031d0a632cda36405442707c
ecbfl

Warnings:

This is not a USPTO supplied RCE SB30 form.

Information:

Request for Continued Examination

(RCE) RUF-11-1270-RCE.pdf

 
106012

Miscellaneous Incoming Letter RUF-11-1270-ATL.pdf 933251715934977ILL59376dL9Lde37de2e1
bbd4

Warnings: 
Information:
 

514892

RUF-11-1270-Response.pdf e24cbe6b259be723 1787fe6d824eb2am1
e32f4
 

Multipart Description/PDF files in .zip description 

Document Description

Response After Final Action
 

 

Applicant Arguments/Remarks Made in an Amendment

 
 

Warnings:

401d6359771b17da6cbec8ccde2b0139835
8b398

‘ ‘ 227312
Information Disclosure Statement (IDS)

Form (SB08) RU F-1 1-1 270-PTO-1449.pdf 2(15dcfcb55ffebf4fd |f58djfiued610fbbfj
1a

This is not an USPTO supplied IDS fillable form
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151651

Foreign Reference EP1372209.pdf ISaIf97h393h8a(7f97797(7(1dfiFa5r7h84
9691

Information:

713931

Foreign Reference JP3902330.pdf 159de1L51dfbbdeLSfiZfie1Lfif7710ef24I76

Information: 

120450

Foreign Reference EP1808916.pdf 002916d54577a52f23(3262bcd156fi‘69016
7033

Warnings: 

Information:

3538583

I661432a628485f2c24934bdcbb0f9f0321a
6(5e

Warnings:

Information:

890035

Foreign Reference W02010-089152.pdf

Foreign Reference DE102009008859.pdf 251(25dae415c0312355d46313d9f88034b
217f

Information:

1475372

Foreign Reference JP2004-158318.pdf 173 3 79d EE( I Sfe4f£§64f8dfaelc692407bf6
:73

1170289

Foreign Reference JP2008—251192.pdf dfefecc40fla92452caf4c4d7c03cbI fa6619d
6:

Information: 

793455

Foreign Reference JP2000-70040.pdf 963:9e20992d432f6d3a0578ddarafbaslc
57Fh

Warnings: 

Information: 

217402

I no
c14098665abded3b8303b007d071e3e556

2449b7
Foreign Reference JP2002-352789.pdf

 
Warnings: 

Information:
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899467

Non Patent Literature USOfficeAction—08—29—14.pdf ShP73876IrfPf7a4§hflRl ORhOI hmhlfidl 6
“2029

Information:

Fee Worksheet (SB06) fee—info.pdf 37757908428L|02ll30cd52d El DSOSSDLIOS
l4l7d

Information: 

Total Files Size (in bytes) 11059292

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
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa 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/D0/E0/903 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

lfa 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/R0/105) 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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PTO/SB/OG (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U 8 Patent and Trademark Office, U 8 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.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 13/146,669 09/07/201 1 [I To be Mailed

ENTITY: IE LARGE |:| SMALL |:| MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

37 CFR 1.18 a . b , or cl

37CFR1.16’k II arm

I] EXAMINATION FEE(370W16()(P)ior(q))
TOTAL CLAIMS . ,
i37CFR1.16(i mm“ 20:
INDEPENDENT CLAIMS , *
r37 CFR1.16(h) ””53:

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(Gi) and 37
CFR 1.16(s).

I:I MULTIPLE DEPENDENT CLAIM PRESENT (s7 CFR1.16(j))

I:IAPPLICATION SIZE FEE
(37 CFR1.16(s))

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

10/31/2014 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE ($)AMENDMENT PAID FOR

Total (37 CFRI.16 I 
I:I Application Size Fee (37 CFR1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRAAMENDMENT PAID FOR

I.16(I))

37 CFR1.16h

I:I Application Size Fee (37 CFR1.16(s))

AMENDMENI

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))
AMENDMENT
* If the entry in column 1 is less than the entry in column 2. write “0" in column 3. LIE

** lfthe “Highest Number Previously Paid For" IN THIS SPACE is less than 20. enter “20". /eugenia V. hardy/”* If 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 numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which Is to file (and bythe USPTO to
process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 114. 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. US.
Department of Commerce, PO. 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, calf 1-800—PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVIISS IONER FOR PATENTS

PO Box 1450
Alexandria. Virginia 22313-1450
www.usplo gov

 
 
  
 

APPLICATION NO. FILING DATE FIRST NAM * ) INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

13/146,669 09/07/2011 Eduard Pytlik RUF- 1 1— 1270 6273

IP GROUP OF DLA mm up (US) m
ONE LIBERTY PLACE ANTHONY: JULIAN

1650 MARKET ST, SUITE 4900
PHILADELPHIA, PA 19103

1726

 
N O'I'IFICA'I'ION DATE DELIVERY MODE

01/05/2015 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):

pto.phil @ dlapiper.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 13/146,669 PYTLIK ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

JULIAN ANTHONY 1726 Sthtus 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE three MONTHS FROM THE MAILING DATE
OF THIS COMMUNICATION.

Extensions oftime 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 ofthis 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)IZI Responsive to communication(s) filed on W.

I:I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|:| This action is FINAL. 2b)|Z| This action is non-final.

3)l:| 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)|:| 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 Exparte Quay/e, 1935 CD. 11, 453 QC. 213.

Disposition of Claims*

5)IZI Claim(s)_ is/are pending in the application.

5a) Of the above Claim(s)_ is/are withdrawn from consideration.

6 El Claim 3)_ is/are allowed.

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

hit or send an inquiry to Pl-‘l—iteedbackftbusptocbv.

 

://\Wtiw,uscto.c.=ov/ atents/init eventsh iv’indest     

Application Papers

10)I:I The specification is objected to by the Examiner.

11)|:| The drawing(s) filed on is/are: a)I:l accepted or b)I:I 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)I:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:l All b)l:l Some“ c)I:I None of the:

1.|:I Certified copies of the priority documents have been received.

2.|:I Certified copies of the priority documents have been received in Application No.

3.I:I 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) I: Notice of References Cited (PTO-892) 3) I] Interview Summary (PTO-413)
. . Paper No(s)/Mai| Date.

2) IX Information Disclosure Statement(s) (PTO/SB/OSa and/or PTO/SB/OSb) 4 l:l O h _Paper No(s)/Mai| Date 10-31-14. I I er. —'
U 8 Patent and Trademark Office
PTOL—326 (Rev. 11-18) Office Action Summary Part of Paper No./Mai| Date 20141222
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Application/Control Number: 13/146,669 Page 2

Art Unit: 1726

DETAILED ACTION

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 l.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 l.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 October 31, 2014 has been entered.

Information Disclosure Statement

The IDS filed on October 31, 2014 has been considered by the examiner.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.7The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pi'e-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1, 2 and 4-14 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the

invention.
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Application/Control Number: 13/146,669 Page 3

Art Unit: 1726

Claim 1 recites the limitation "the top area" in line 9. There is insufficient antecedent

basis for this limitation in the claim. It is suggested to change "the top area" to --the flat top

area——.

Claims 2 and 4- 14 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),

second paragraph, as being dependent upon a rejected base claim.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1, 2, 4—6 and 9— 13 are rejected under Nakayama (US 4,224,387) in View of Suzuki

et al. (US 7,566,515)

The rejection is maintained for the reasons already of record. The examiner notes the

amendment to claim 1 now reciting a flat bottom m and a top m, which appears to be merely

an alternative recitation of "flat bottom and top areas" as previously recited. In addition, the

amendment to claim 1 reciting the spiral winding Mg end faces appears to be similar to

"whose end faces" previously recited.

Applicant’s arguments filed with the present amendment have been fully considered,

however these arguments are not found persuasive. Applicant submits that the combination of

Suzuki with Nakayama would result in a completely different button cell. To this end, applicant
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Application/Control Number: 13/146,669 Page 4

Art Unit: 1726

submits that while Suzuki discloses a spiral winding, the disclosure and accompanying

description are problematic in the context of a combination of Suzuki with Nakayama.

Specifically, applicant submits that reference numbers 2b and 4b in Suzuki do not refer to "end

faces". The examiner concedes that Suzuki does not use the term "end faces". However, the

active material (the term used by Suzuki) is nonetheless asserted as being structurally similar if

not identical to applicant’s claimed end face. Applicant’s specification discloses that the end

faces of the winding face in the direction of the flat bottom area and of the flat top area. This

configuration is found in Suzuki; see Figure 2, where the only portions of the spiral winding that

are in contact with the flat bottom area and flat top area is the area in proximity to reference

numbers 2b and 4b. For at least this reason, the flat portions along 2b and 4b are asserted as

being end faces of the spiral winding.

Applicant further submits that at best, reference numbers 2b and 4b refer to lower and

upper surfaces of the spiral winding or refer to opposed side surfaces of the spiral winding. In

contrast to this, applicant relies on Figs. 3b, 4 and 5 of the disclosed invention to show side

surfaces of the winding in an axial direction with respect to the flat bottom area and the flat top

area and which is said to be critical in ensuring the mechanical pressure during charge/discharge

being exerted in a radial direction (instead of in the axial direction). While this argument may

have merit in comparison to Suzuki’s spiral winding being orientated at 90°, this argument does

not have patentable weight or meaning as the scope of the present claims are entirely silent on

the end faces being defined by side surfaces of the spiral winding in an axial direction relative to

the flat bottom area and the flat top area. Applicant is reminded that though understanding the

claim language may be aided by explanations contained in the written description, it is improper
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Application/Control Number: 13/146,669 Page 5

Art Unit: 1726

to import into a Claim limitations that are not part of the claim. Superguide Corp. v. DireCTV

Enterprises, Inc., 358 F.3d 870, 875, 69 USPQ2d 1865, 1868 (Fed. Cir. 2004), see also Liebel-

Flarsheim Co. v. Medmd 1m:., 358 F.3d 898, 906, 69 USPQ2d 1801, 1807 (Fed. Cir. 2004)

Claims 7, 8 and 14 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable

over Nakayama (US 4,224,387) in View of Suzuki et al. (US 7,566,515), and further in View of

Cantave et al. (US 6,443,999)

The examiner notes that the sole argument for Cantave as applied under pre-AIA 35

U.S.C. 103(a) merely asserts that Cantave fails to cure alleged deficiencies with respect to the

combination of Nakayama and Suzuki. The rejection based on Nakayama and Suzuki is

maintained for the reasons set forth supra; the rejection based on Nakayama and Suzuki and

further in View of Cantave is maintained for the reasons already of record.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Julian Anthony Whose telephone number is (571) 272-1289. The

examiner can normally be reached on Monday through Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Patrick J. Ryan, can be reached on (571) 272—1292. The fax phone number for the

organization Where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications
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Application/Control Number: 13/146,669 Page 6

Art Unit: 1726

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.usptogov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Any inquiry of a general nature or re1ating to the status of this application or proceeding

should be directed to the receptionist Whose telephone number is (703) 308-0661.

/Ju1ian Anthony/

Examiner, Art Unit 1726

/PATRICK RYAN/

Supervisory Patent Examiner, Art Unit 1726
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DESCRIPTlON JP H-08293299

[0001]

The present invention relates to, a manufacturing method of the battery.

[0002]

BACKGROUND ART Nickel hydride batteries, nickel—cadmium batteries. the batteries such as lithium batteries or
lithium-ion batteries, high by accommodating the positive and negative poles by interposing a separator electrode
group wound in a spiral shape in the outer can capacity is achieved.

Batteries of this type are prepared as follows.

First, a separator sheet between the positive and negative electrodes is interposed, to produce an electrode
group wound in a spiral shape by thesejigs having a core.

Then, the electrode group while housed in the outer can, a lead derived from one electrode of the electrode group
was welded to the bottom inner surface of the outer can, and a lead derived from the other electrode to the
sealing lid welding to.

Next, after injecting the electrolyte solution into the outer can, to produce the battery by sealing the mouth by
attaching the sealing cap to the opening of the outer can.

[0003]

Meanwhile, welding of the inner bottom surface of the lead and the outer can is performed using a welding
electrode rod conventionally.

That is, this method is that the rear fabricated electrode group is formed by extracting the winding core insert the
welding electrode rod in the space of the central portion, and resistance welding the lead to the inner bottom
surface within the outer can is

[0004]

However, the central portion space of the electrode group, a 3mm~5mm diameter of about because the lower limit
of its diameter is restricted in order to provide sufficient strength to the winding core along with it is desired small
from the viewpoint of enhancing the volumetric efficiency it is often.

Moreover, the beginning of the separator wound is traverses to bisecting the space left in this space.

From these it is difficult to insert the welding electrode rod in the space.

Furthermore, the position of the central space is changed by the electrode group. to confirm the position of the
central space for each product. it is necessary to insert a welding electrode rod to fit the position.

[0005]

For this reason, a method for welding by irradiating a laser beam from the center space of the electrode group as
Hei 4-230953 JP the lead in the bottom inner surface of the outer can or JP-A-4-162351, As publication, the lead
is contacted with the bottom surface of the outer can, by irradiating a laser beam from the outside, a method of
welding the lead to the inner bottom surface of the outer can has been proposed.

[0006]

An object of the invention is to provide a] According to this method, the insertion of the problem of the welding
electrode rod is eliminated.

However, in the method, a solid outgoing laser, for example, Nd- (referred to hereinafter YAG lasers) yttrium-
aluminum-garnet laser, as shown in Figure 4, condenses the excitation light to the YAG rod (Y3Al5012) 11 it is
intended to obtain an optical laser.
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This is a solid-state laser light laser as the initial state of emission as a feature of being fired concluded small
opening angle 6. as in Figure 4 (A), the light emission is started at about the same time the rod 11 is thermally
expanded, open angle 9 is stabilized by changes in 8 + de.

As shown in this order FlG. 4 (B), and condenses the light laser work surface by the objective lens 12 (welding
surface of the battery and the lead terminals), those welding set position in the initial was in f, f + dx i will move to.

Therefore, initially, even if you set the welding operation of work in the weld strength is maximum of position,
initially of the set position in the welding strength of the weld strength and work after the start of thewelding point
of welding points of the battery at work start position becomes that it is carried out welding work out from several
Among the production the battery lot consequently day, weld strength in lead and outer can inside bottom surface
is weak as compared with others was to be produced.

{0007]

SUMMARY In Order to achieve the present invention is intended to solve these problems, a light emitting initial
laser beam of a solid outgoing laser to emit light in a blank-beating state without irradiating the workpiece surface,
stabilizing rod the workpiece surface after the state was and is intended to solve by irradiating a laser beam.

[0008]

{Action} By adopting the above method, always the energy density can be irradiated with a laser beam on the
work surface in a stable state, a strong welding strength in all batteries are produced, and those that can be
realized with less welding state variation is.

[0009]

EXAMPLES The following I will be described with reference to figure one embodiment of the present invention.

Examples include the welding of the inner bottom surface of the lead and the outer can. and will be described with
the example was performed by irradiating a YAG laser beam to the outer bottom surface ofthe outer can.

As shown in Figure 1. winding spirally through a separator 3 formed of a negative electrode 2 sheet comprising a
sheet-like positive electrode 1 and the metal lithium as a main active material of manganese dioxide from the
microporous film made of polypropylene , to produce an electrode group 5 having a central portion space 4
withdrawn core used in the winding.

Note that the upper side of the electrode group 5, the positive electrode lead ’la is derived from the positive
electrode 1.

The lower side of the electrode group 5, the negative electrode lead 2a made of nickel plate of the thickness of
0.1mm to end the metallic lithium of the negative electrode 2 is pressed is derived.

[0010]

Next, place an insulating plate 6 on the bottom surface of the electrode group 5. the after the negative electrode
lead 23 bent along the lower surface of the insulating plate 6 and the electrode above the bottomed cylindrical
outer can in 7 opened Groups 5, the negative electrode lead 2a as shown in FlG. 2 l is accommodated across the
central portion 7a of the outer can 7 bottom.

in addition, the package can 7 l have a thickness of 0.3mm made of iron plate.

[0011]

Then, as shown in Figure 3. the laser beam is oscillated from a YAG laser oscillator 8, the central portion of the
laser beam is focused by the convex lens 10 through the optical fiber 9 having a diameter of 0.6mm the outer can
7 bottom by irradiating from outside 7a, is fixed by welding the negative electrode lead 2a in the central portion 7a
to 5 joules of energy welding of the outer can 7 bottom.

In this case the laser beam is being irradiated to the welding portion after the blank shot at least once.

Thereafter, the positive electrode lead la was welded to a sealing lid (not shown), was further injected an
electrolyte solution into the outer can 7, the can the sealing cap mounted on the upper opening of the outer can 7
manufacturing a lithium battery by sealing the mouth.

[0012]

Then, to that the welding strength of the lead and the outer can in the bottom of the resulting cell by the method of
the present invention, the resulting leads and outer can in the bottom by resistance welding by inserting a
conventional welding electrode rods l was compared.

I shows the results (Table 1).
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Numbers in the table are 3<|ot production cell production number 15000 as one lot, was allowed to fall naturally
into a concrete surface from a height of 3m, a few Although the battery voltage showed a CV, the words drop
impact, lead weld I is a number deviating from the outer can in the bottom.

[0014]

[0014] (Table 2) is irradiated with a YAG laser beam of the present invention, among the examples of the method
was welded to lead the inner bottom surface of the outer can. the same manner as described above to compare
the weld strength due to idle driving frequency of the laser in and is obtained by comparison.

Test method, even the number of tests was carried out in the same manner.

[0016]

[Effect of the invention above, (Table 1). it is apparent cell produced by the method of the present invention from
(Table 2) can achieve a welding state in which the welding strength is constant in the lead and the outer can in
the bottom, Also in productivity can be improved 30% to 40% production efficiency than the method according to
conventional resistance welding.

in the above, although the YAG laser beam shown in those irradiated from the bottom exterior surface direction of
the outer can, the other a YAG laser beam is passed through the central portion space of the electrode assembly
from the inside of the outer can to be irradiated to the inner bottom surface to that the same effect can be
obtained by the method is one that has been found by experiment.

CLAIMS JP H-08293299

[00011

In addition to housing the electrode group wound in a spiral shape the positive electrode and the negative
electrode through the separator into the outer can, and contacts the lead derived from any one electrode of the
electrode group in the bottom inner surface of the outer can After placement are in the production process of the
battery to weld the inner bottom surface of the lead and outer can and irradiated solid outgoing laser beam on the
bottom outer surface of the outer Sokan the welding of the inner bottom surface ofthe lead and the package can
A method is carried out by. after being idle striking one or more times the solid outgoing laser, method for
producing a battery which is characterized by irradiating a laser beam to the contact surface of the inner bottomsurface of the lead and the outer can,

[0002]

in addition to housing the electrode group wound in a spiral shape the positive electrode and the negative
electrode through the separator into the outer can, and contacts the lead derived from any one electrode of the
electrode group in the bottom inner surface of the outer can After placement as, in the production process of-the
battery to weld the inner bottom surface of the lead and the outer can, the bottom inner surface of the outer can
from the lead and the central portion space of the spiral electrode group to the welding of the inner bottom surface
of the outer can A method carried out by irradiating a solid outgoing laser beam, the after being idle striking one or
more times a solid outgoing laser, characterized by irradiating a laser beam to the contact surface of the inner
bottom surface of the lead and the outer can to battery method of manufacturing.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer No.2 035811

Examiner : Julian Anthony
Serial No. : 13/146,669 Docket No: RUF-11—1270

Filed : July 28, 2011

Inventors : Eduard Pytlik Confirmation No.1 6273
: Jttrgen Lindner
: Ulrich Brarenthin

: Winfried Gaugler
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME

Dated: January 28. 2015

 

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

The Applicants enclose Form PTO-1449 together with a copy of a listed non-US

publication cited in a related Chinese Examination Report dated November 4, 2014. The

publication is submitted under 37 CFR {$1.56 and is believed related to this application for the

reasons stated,

Applicants certify that each item of information contained in the Information Disclosure

Statement was first cited in any communication from any foreign patent office in a counterpart

foreign application not more than three months ago.

The Applicants respectfully request that this Supplemental Information Disclosure

Statement be officially entered into the file and that appropriate notification be made that it was

considered by the Examiner.

Re spectfutlgvg submitted,

 \\‘
t

T. Daniel Christenbury

Reg. No. 31,750
TDC/ke

(215) 656-3381

EAS’l‘i9‘03029251
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IN TIIE UNITED STATES PATENT AND TRADEMARK OFFICE

ArtUnit : 1726 Customer N0.: 035811

Examiner : Julian Anthony

Serial No. : 13/146,669 Docket N0.: RUE—1 1—1270

Filed : July 28, 2011

Inventors : Eduard Pytlik

: Jfirgen Lindner
: Ulrich Barenthin

: Winfried Gaugler Confirmation No: 6273
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME

Dated: March 19, 2015

RESPONSE

Mail Stop Amendment
Commissioner for Patents

PO. BOX 1450

Alexandria, VA 22313-1450

Sir:

In response to the Official Action dated January 5, 2015, the Applicants amend the

application as follows:

EAST\96655845.1
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In the Claims

1. (Currently Amended) A button cell comprising:

a housing cup and a housing top separated from one another by an electrically

insulating seal and which form a housing with a flat bottom area and a flat top area

parallel to it, and

an electrode-separator assembly within the housing comprising at least one

positive and at least one negative electrode in the form of flat layers and connected to one

another by at least one flat separator,

wherein the electrode layers are aligned essentially at right angles to the flat

bottom area and the flat top area and the button cell is closed without being beaded over, and the

electrode—separator assembly is in the form of a spiral winding having end faces defining side

surfaces of the spiral winding face facing in [[a]] an axial direction [[of]] relative to the flat
 

bottom area and the flat top area.

2, (Previously Presented) The button cell as claimed in claim 1, wherein the

electrodes and/or the separator are/is in the form of strips or ribbons.

3. (Cancelled)

4. (Previously Presented) The button cell as claimed in claim 1, wherein the winding

has an axial cavity in its center, which axial cavity is at least partially filled by a winding core.

5. (Previously Presented) The button cell as claimed in claim 1, wherein the

electrode-separator assembly has one of the following layer sequences:

negative electrode/scparator/positive electrode/separator and

positive electrode/separator/negative electrode/separator.

FAST\96655845.1

JLab/Cambridge, Exh. 1002, p. 593



JLab/Cambridge, Exh. 1002, p. 594

6. (Previously Presented) The button cell as claimed in claim 1, wherein the positive

electrode and/or the negative electrode are/is connected via an output conductor to the housing in

an area of the flat bottom area and/or of the flat top area.

7. (Previously Presented) The button cell as claimed in claim 1, further comprising

at least one insulator which prevents direct mechanical and electrical contact between the end

faces of the winding and the flat bottom and top areas,

8. (Previously Presented) The button cell as claimed in claim 7, wherein the at least

one insulator is a flat layer composed of plastic arranged between the end faces of the winding

and the flat bottom and top areas.

9. (Previously Presented) The button cell as claimed in claim 1, which is

rechargeable.

10. (Previously Presented) The button cell as claimed in claim 1, having a

heightdiameter ratio of < 1.

ll. (Previously Presented) A method for producing a button cell according to claim 1,

comprising inserting an electrode—separator assembly with electrodes in the form of a flat layer

into the housing such that the electrode layers are aligned essentially at right angles to the flat

bottom and top areas, wherein the housing comprises a metallic cup part and a metallic top part.

12. (Previously Presented) The method as claimed in claim 11, wherein the electrode-

separator assembly is inserted as a winding.

13. (Previously Presented) The method as claimed in claim 12, further comprising:

inserting the winding into the metallic top part, and

inserting the metallic top part with the winding into a metallic cup part.

EAST\96655845.1
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14, (Previously Presented) The method as claimed in claim 12, wherein the Winding

is heat—treated on its end faces before being installed, with it being at least for a short time

subjected to a temperature at which the separator is thermoplastically deformable.

EAS“96655845i1
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Remarks

Claim 1 has been amended to recite “a spiral Winding having end faces defining side

surfaces of the spiral winding facing in an axial direction relative to the flat bottom area and the

flat top area.” Support for the amendments can be found, for example, in paras. [0022] to [0026]

and Figs. 1, 2, 4 and 5 of the Applicants’ specification.

The Applicants note with appreciation the Examiner Interview of March 13, 2015. The

Applicants discussed amendment of Claim 1 to incorporate the language suggested on page 4 of

the Official Action of January 5, 2015. The Examiner indicated that the amendment of Claim 1

to incorporate language similar to that set forth in the Official Action would be helpful in

distinguishing over the Suzuki reference. However, no agreement was reached.

Claims 1, 2, and 4-14 are rejected under 35 USC §112, first paragraph, as indefinite.

Specifically, the rejection states that the term “the top area” lacks antecedent basis. In light of

the amendment of Claim 1, the Applicants respectfully submit that Claim 1 is clear and definite.

Withdrawal of the rejection is respectfully requested.

Claims 1, 2, 4—6, and 9-13 are rejected under 35 USC §lO3(a) as obvious over Nakayama

in View of Suzuki. The rejection concedes that Nakayama does not disclose a spiral winding as

recited in Claim 1 and turns to Suzuki to cure this deficiency.

The Applicants respectfully submit that the combination of Nakayama and Suzuki does

not result in the subject matter of the rejected claims. As can be seen by comparison of Fig. l of

the Applicants’ specification (shown below on the left) with Fig. 2 of Suzuki (shown below on

the right), the end faces of the spiral windings face in different directions. In particular, as

fuithcr clarified by the amendment of Claim 1, the end faces of the winding define side surfaces

of the spiral winding and face in an axial direction relative to the flat bottom area and the flat top

EAST\96655845.1
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area. This is sharply contrasted to Fig. 2 of Suzuki, which shows the spiral winding orientated at

90° relative to the Applicants’ spiral winding wherein the end faces of the spiral Winding are

oriented in the radial direction and are not oriented in the axial direction with respect to the flat

bottom area and the flat top area.

 
   ~§“
a
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Moreover, the Applicants have discovered that orientation of the spiral winding is critical

with respect to the longevity of the resulting button cell. In that regard, when a lithium electrode

is in the form of spiraling wound flat layers, the extension/shrinking of the spiral winding during

charging and discharging is directional. Hence, the spiral winding in the cell shown Fig. 2 of

Suzuki would exert a significant pressure in the axial direction against the top and bottom of the

cell during charging/discharging which could lead to movement of the housing cup and housing

top relative to one another, thereby resulting in potential damage to the cell.

In sharp contrast, in the Applieants’ button cells such as those recited in Claim 1, the

alignment of electrode layers at a right angle to the flat bottom and flat top areas of the housing

of the eel] insures that mechanical pressure during charging and discharging is exerted primarily

in a radial direction instead of in the axial direction. This is far, far less likely to cause structural

problems associated with the cell.

EAST\96655845.1
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As a result, if one skilled in the art were to import the teachings of Suzuki into

Nakayama, the resulting cell would be completely different from the cells recited in Claims 1, 2,

4-6 and 9-13. Withdrawal of the rejection is respectfully requested.

Claims 7, 8 and 14 stand rejected under 35 USC §lO3 over the further combination of

Cantave with Suzuki and Nakayama. The Applicants respectfully submit that Cantave fails to

cure the deficiencies set forth above with respect to the underlying combination of Suzuki with

Nakayama. Withdrawal of the rejection is accordingly respectfully requested.

In light of the foregoing, the Applicants respectfully submit that the entire application is

now in condition for allowance, which is respectfully submitted.

Respectfully submitted,

T. Daniel Christenbury

Reg. No. 31,750

TDC/vp

(215) 656—3381

EAST\96655845.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer N0.: 035811

Examiner : Julian Anthony
Serial No. : 13/146,669 Docket N0.: RUF-ll-1270

Filed : July 28, 2011

Inventors : Eduard Pytlik Confirmation N0.: 6273
: Ulrich Barenthin

: Winfried Gaugler
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME

Dated: March 19, 2015
 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

The Applicants enclose Form PTO-1449 listing a US publication cited in a related

Chinese Examination Report dated January 13, 2015. The publication is submitted under 37

CFR §1.56 and is believed related to this application for the reasons stated.

Applicants certify that each item of‘ information contained in the Supplemental

Information Disclosure Statement was first cited in any communication from any foreign patent

office in a counterpart foreign application not more than three months ago.

The Applicants respectfully request that this Supplemental Information Disclosure

Statement be officially entered into the file and that appropriate notification be made that it was

considered by the Examiner.

Respectfuli

T. Daniel Christenbury

Reg, No. 31,750

submitted,

 

TDC/Vp

(215) 656-3381
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Electronic Acknowledgement Receipt 

21824559

Confirmation Number: 

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

 

First Named Inventor/Applicant Name: Eduard Pytlik

Customer Number: 35811

Filer Authorized By: Thomas Daniel Christenbury 

Attorney Docket Number: RUF—1 1—1270

Filing Date: 07-SEP-2011

Time Stamp: 16:41 :09

 
 

Application Type: US. National Stage under 35 USC 371 

Payment information:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (ifappl.)

1 06293
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa 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
Ifa 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/D0/E0/903 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
lfa 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/ROI105) 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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Attorney Docket N0.: RUF-11—1270
In re Application of: Eduard Pytlik et al.
Serial N0.: 13/146,669

Filed: July 28, 2011
For: BUTTON CELLS AND METHOD FOR PRODUCING SAME

Mail Stop Amendment
Commissioner for Patents
PO. Box 14508

Alexandria, VA 22313-1450

Sir:

A response to the outstanding official action in the above-identified application is enclosed, along with a Supplemental
Information Disclosure Statement and Form PTO—1449.

El Small entity status of this application under 37 CFR §l.9 and §1.27 has been established.

 

 

 

  
  

 

 

 

   
 
 

 
El This is a Petition for an Extension of Time for the period noted below, as well as for any additional period

necessary to render this submission timely.

No additional fee is required.

M SMALL ENTITY OTHER THAN
SMALL ENTITY

TIME EXTENSION PETITION FEE No. 0f1n0nth(s): 0 1 $0.00
Subtract time extension fee previously paid No. of month(s): 0 ($0.00)
TOTAL EXTENSION FEE DUE $0.00

CLAIM FEE CLAIM(S) HIGHEST EXTRA RATE ADD’L RATE ADD’L

REMAINING NUMBER CLAIM(S) CLAIM CLAIM
AFTER PREVIOUSLY PRESENT FEE FEE

AMENDMENT PAID FOR

TOTAL 13 MINUS 20 z 0 x 40: $ x 80: $0.00

INDEPENDENT I MINUS 3 — 0 x 210: $ x 420: $0.00

[:1 FIRST PRESENTATION OF MULTIPLE CLAIM(S) + 3902 $ + 780; $0.00

TOTAL ADDITIONAL CLAIM FEE DUE i $ - $0.00

   
 

TOTAL FEE DUE: $0.00 

Please charge Deposit Account No. 50-2719 in the amount of $ _.

The Corniiiissionei' is authorized to charge payment of the following fees associated with this
communication or credit any overpayment to Deposit Account No. 50-2719.

[3] Any filing fees under 37 CFR §l.16 for the presentation of extra claims.

Any patent application processing fees under 37 CFR §1.17.

Respectfull submitted,

M2”,
T. DanieliChristenbury, Reg. No. 31,750

Date: March 19 20l5 

TDC/Vp
(215)656-3381
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PTO/SB/OG (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U 8 Patent and Trademark Office, U 8 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.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
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INDEPENDENT CLAIMS , *
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If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(Gi) and 37
CFR 1.16(s).

I:I MULTIPLE DEPENDENT CLAIM PRESENT (s7 CFR1.16(j))

I:IAPPLICATION SIZE FEE
(37 CFR1.16(s))

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

03/19/2015 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE ($)AMENDMENT PAID FOR

Total (37 CFRI.16 I 
I:I Application Size Fee (37 CFR1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRAAMENDMENT PAID FOR

I.16(I))

37 CFR1.16h

I:I Application Size Fee (37 CFR1.16(s))

AMENDMENI

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))
AMENDMENT
* If the entry in column 1 is less than the entry in column 2. write “0" in column 3. LIE
** lfthe “Highest Number Previously Paid For" IN THIS SPACE is less than 20. enter “20". /DOFIIS BURNS/
”* If 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 numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which Is to file (and bythe USPTO to
process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 114. 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. US.
Department of Commerce, PO. 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, calf 1-800—PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVIISS IONER FOR PATENTS

PO Box 1450
Alexandria. Virginia 22313-1450
www.usplo gov

 
 
  
 

APPLICATION NO. FILING DATE FIRST NAM * ) INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

13/146,669 09/07/2011 Eduard Pytlik RUF- 1 1— 1270 6273

IP GROUP OF DLA mm up (US) m
ONE LIBERTY PLACE ANTHONY: JULIAN

1650 MARKET ST, SUITE 4900
PHILADELPHIA, PA 19103

I726

 
N O'I'IFICA'I'ION DATE DELIVERY MODE

03/3 0/2015 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):

pto.phil @ dlapiper.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 . . . . 13/146,669 PYTLIK ET AL.
Applicant-Initiated Intervrew Summary _ _Examiner Art Unit

JULIAN ANTHONY 1726 

All participants (applicant, applicant’s representative, PTO personnel):

(1) Julian Anthony. (3) .

(2) Lisa Lint. (4)_-

Date of Interview: 13 March 2015.

Type: IZI Telephonic I:| Video Conference
[I Personal [copy given to: El applicant El applicant’s representative]

Exhibit shown or demonstration conducted: El Yes IZI No.
If Yes, brief description:

Issues Discussed D101 D112 D102 D103 IXIOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: pending claims.

Identification of prior art discussed: N/A.

Substance of Interview
(For each issue discussed: provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation. proposed amendments, arguments of any applied references etc...)

Discussed prior office action, applicant Will consider claim language that reflects features suggested on page 4 of the
prior office action.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

 |:| Attachment

/Ju|ian Anthony/ /PATRICK RYAN/
Examiner, AU 1726 Supervisory Patent Examiner, Art Unit 1726

  
 
U 8 Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20150313
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

in every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be Iiied by the applicant. An interview does not remove the necessity for replyto Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alieged orai promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements forwhich interview recordation is otherwise provided for In Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview Is completely recorded in an Examiners Amendment, no separate Interview Summary Record Is required.

The Interview Summary Form shall be given an appropriate Paper No., placed In the right hand portion of the file, and listed on the
"Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the Interview rather than with the next official communication.

The Form provides for recordation of the following information:
—App|ication Number (Series Code and Serial Number)
— Name of applicant
7 Name of examiner
— Date of interview

—Type of interview (telephonic, video-conference, or personal)
7 Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—An indication whether or not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant‘s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, ”Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner‘s initials.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTNIENT OF CONEVIERCE
United States Patent and Trademark Office
Address: COIVINIISSIONER FOR PATENTS

PO. Box 1450
Alexandria. Virginia 2231371430www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

_ EXAIVIINER

IP GROUP OF DLA PIPER LLP (US) ANTHONY, JULIAN
ONE LIBERTY PLACE

1650MARKETS1SUITE4900
PHILADELPHIA, PA 19103 1726

DATE MAILED: 06/22/2015

13/146669 09/07/2011 Eduard Pytlik RUF- 1 1- 1270 6273
TITLE OF INVENTION: BUTTON CELLS AND METHOD FOR PRODUCING SAME

APPIN TYPE ENTITY STATI IS ISSIIE FEE DIIE PIIEI IC ATION FEE DIIE PREV. PAID ISSITE FEE TOTAI FEE(S) DIIE DATE DIIE

nonprovisional UNDISCOUN TED $960 09/22/201S
 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON TIIE MERITS IS CLOSED. TIIIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGIITS.
THIS APPLICATION IS SUBJECT TO WITHDRAVVAL 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 FORIVI
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 STATUS1s shown as SMALL or MICRO verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSIs 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 undiscountcd fees, and micro entity fees are 1/2 the amount of small entityfees.

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 conununications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEECommissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or m (571)-273-2885

INSTRUCllONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
propriate. All further correspondence including the Patent advance orders and notification of maintenance fees will be mailed to the current correspondence address as
incated unless corrected below or directed otherwise in Block 1 by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Uh: Block HUI any chime: of while») apers. Each additional paper such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

'19 7 _ Certificate of Mailing or Transmission
35811 7590 06/‘“/“0b I hereby certify that this Fee(s) Transmittal is being deposited with the Lnited

IP GROUP OF DLA PIPER LLP (US) Séates Poistal Stfirvice with sufficient postage ggr first lglass mailbin an pnvelopiea dresse to e Mai Stop ISSUE FEE a ress a ove, or eing acsimi e
ONE LIBERTY PLACE transmitted to the USPTO (571) 273—2885, on the date indicated below.
1650 MARKET ST, SUITE 4900 . ,
PHILADELPHIA, PA 19103

 
 

13/146669 09/07/2011 Eduard Pytlik RUFA 1 1 , 1270 6273
TITLE OF INVENTION: BUTTON CELLS AND METHOD FOR PRODUCING SAME

 
   

 
APPLN TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PA ) ISSI E FEE TOTAL FEE(S) DUE DATE DUE

nonprovisiona] UNDISCOUNTED $960 09/22/201S

EXAMINER ART UNIT CLASS-SUB CLASS

ANTHONY, JULIAN 1726 429-094000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR L363) (1) The names of up to 3 registered patent attorneys 1
3 Chan e of correspondence address (or Change of Correspondence or agents OR alternatively.
Addressoorm PTO/SB/ l 22) attached. 2(2) The name of a single firm (having as a member a

registered attorney or agent) and the names of 11p to
2 registered patent attorneys or agents. If no name is
listed no name will be printed

3 ”Fee Address" indication (or ”Fee Address" Indication form
)TO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEj 1\AV1E AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

)LEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below. the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAMj 0P ASSIGNEE (B) RESIDENCE: (CITY and S TATE 0R COUNTRY)

w  
 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual D Corporation or other private group entity D Government

 
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
3 Advance Order 7 # of Copies jThe director is hereby authorized to charge the required fee(s), any deficiency, or credits anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issuefee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be takento be a notification of loss of entitlement to micro entity status.
 
3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or microentity status. as applicable.

NOTE: This form must be signed in accordance with 37 CFR 131 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-SS Part B (IO-l3) Approved for use through 10/31/2013. 0MB 0651-0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTNIENT OF CONEVIERCE
United States Patent and Trademark Office
Addiess: COIVINIISSION'ER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 2231371430www.uspto.gov

APPLICATION NO. FILENG DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

13/146,669 09/07/2011 Eduard Pytlik RUF- l l - 1270 6273

IP GROUP OF DLA PIPER LLP (US) ANTHONY, JULIAN
ONE LIBERTY PLACE

1650 MARKET ST, SUITE 4900
PHILADELPHIA, PA 19103 1726

DATE MAILED: 06/22/2015

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
PTOL—85 (Rev. 02/11)
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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 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, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. 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 (PL. 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. 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
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 aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
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Examiner Art Unit AIA (First Inventor to
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Notice of Allowability  
 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this app ication. 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.

 
1. IXI This communication is responsive to 3-19-2015.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
 

2. [I 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.

3. IX The allowed claim(s) is/are 12 and 4-14. As a result of the allowed claim(s), 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 hit :i/www.us tooov/ atentsiinit events/P h/inciex.'s ‘ or send an inquiry to PPeredback’éDus tooov .

 

 

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) All b) [I Some *0) El None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. E Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. |:l CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheef(s) should be labeled as such in the header according to 37 CFR 1.1 21 (d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

Attachment(s)
1. IX Notice of References Cited (PTO-892) 5. IXI Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/OS), 6. [Z Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date 3—19—2015 1—29—2015

3. El Examiner‘s Comment Regarding Requirement for Deposit 7. El Other .
of Biological Material

4. El Interview Summary (PTO—413),
Paper No./Mai| Date .

 
 

U 8 Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20150606
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Application/Control Number: 13/146,669 Page 2

Art Unit: 1726

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes and/or

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview with

Lisa Lint on June 12, 2015.

The application has been amended as follows:

1. Claim 1 has been replaced with the following:

——l. A button cell comprising:

a housing cup and a housing top separated from one another by an electrically

insulating seal and which form a housing with a flat bottom area and a flat top area

parallel to it,

an electrode-separator assembly within the housing comprising at least one

positive and at least one negative electrode in the form of flat layers and connected to one

another by at least one flat separator, and

an insulating means,

wherein the electrode layers are aligned essentially at right angles to the flat

bottom area and the flat top area and the button cell is closed without being beaded over,

and the electrode-separator assembly is in the form of a spiral winding having end faces

defining side surfaces of the spiral winding face facing in an axial direction relative to the

JLab/Cambridge, Exh. 1002, p. 613
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Application/Control Number: 13/146,669 Page 3

Art Unit: 1726

flat bottom area and the flat top area, and wherein the insulating means is arranged

between the end faces of the spiral winding and the housing cup and the housing top.--

Allowable Subject Matter

Claims 1, 2 and 4-14 are allowed. The following is an examiner’s statement of reasons

for allowance: the prior art of record does not teach or suggest the instant invention regarding a

button cell having a housing cup and housing top, wherein electrode layers of a spiral electrode-

separator assembly are aligned essentially at right angles to a flat bottom area and flat top area,

and the electrode- separator assembly has end faces defining side surfaces of the spiral winding

face facing in an axial direction relative to the flat bottom area and the flat top area, with an

insulating means being arranged between the end faces of the spiral winding and the housing cup

and the housing top.

The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure. US 2007/0200101 to Asao et a1. is cited to teach a cylindrical battery having a spiral

electrode-separator assembly at right angles to a flat bottom area and flat top area with side

surfaces facing in an axial direction. (Asao in Figure 5)

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.”
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Application/Control Number: 13/146,669 Page 4

Art Unit: 1726

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Julian Anthony Whose telephone number is (571) 272-1289. The

examiner can normally be reached on Monday through Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Patrick J. Ryan, can be reached on (571) 272-1292. The fax phone number for the

organization where this application or proceeding is assigned is 703-872-9306.

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 PAlR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 308-0661.

/Julian Anthony/
Examiner, Art Unit 1726

/PATRICK RYAN/

Supervisory Patent Examiner, Art Unit 1726
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Application/Control No. Applicant(s)/Patent Under
Reexamination

13/146569 PYTLIK ET AL.
Notice of References Cited
 

Examiner Art Unit
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FOREIGN PATENT DOCUMENTS

Document Number Date . . .
Country Code-Number-Kind Code MM-YYYY Country CIaSSIflcaTIOH

  

 
*A copy of this reterence is not being turnished with this Ottice action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U 8 Patent and Trademark Otfice
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Please find below and/or attached an Office communication concerning this application or proceeding.
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following e-mail address(es):
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Commissioner for Patents

United States Patent and Trademark Office
PO. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 13146669

Applicant : Pytlik

Filing Date I 09/07/2011
Date Mailed : 07/07/2015

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice ofAllowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The

application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This

time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the

abstract, specification (including claims) or drawings, the informality must be corrected with an

amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR

1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of

informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent

Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not

corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(l)(iv), “all outstanding

requirements” will be considered to have been satisfied when the informality has been corrected. A

failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy ofthis notice MUST be returned with the reply. Please address response to

“Mail Stop Issue Fee, Commissionerfor Patents,
P. 0. Box 1450, Alexandria, VA 22313-1450”.

 

/Shirley Winslow/
Publication Branch

Office of Data Management

(571) 272-4200
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Application No. 13146669 Drawings filed: 05/02/2014

IDENTIFICATION OF DRAWING DEFICIENCIES
 

There is a hole or the image thereof within the illustration. FIG(s)
 

 

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the

drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

 

 

An ink stamp or the image thereof obscures part of the illustration. FIG(s)
 
 

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots

in a substantial portion of the drawing). FIG(s)

 

 

Figure numbers are duplicated or missing. FIG(s)
 
 

Drawing sheet or figure is missing. FIG(s)
 
 

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

 

 

The character of the lines, numbers, and letters is poor. FIG(s)
 
 

The drawing's background shows that the original drawing was made on graph paper or other paper with a

pattern or decoration. FIG(s)

 

 

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)
 
 

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s)

 

 

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)
 
 

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s)

 

 

  
A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph

required by 37 CFR l.84(a)(2)(iii).

 

 

This reissue application contains added and/or amended drawings that are not labeled as “New“ or

“Amended” or “Canceled” as required by 37 CFR l. l73(b)(3). FIG(s)

 

 

This Design reissue application contains a drawing that is labeled as “Canceled” but is not surrounded by

brackets, or a drawing that is surrounded by brackets but is not labeled as “Canceled.” See 37 CFR

l.l73(b)(3). FIG(s)

 

 

X OTHER: see below
 

 

X COMMENTS:

Drawings filed 05/02/2014 contains a replacement sheet for FIG. 4 but did not include FIG. 5. Per 37

CFR 1.121(d) the replacement sheet shall include all of the figures appearing on the immediate prior

version, even if only one figure is being amended.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 

Art Unit : 1726 Customer No.: 035811

Examiner : Julian Anthony

Serial No. : 13/146,669 Docket No.: RUF-11—1270

Filed : July 28, 2011

Inventors : Eduard Pytlik

2 Jiirgen Lindner
: Ulrich Barenthin

: Winfi‘ied Gaugler Confirmation No.: 6273
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME Not. Of Allow. ; 06/22/15

_ Dated: July 7, 2015

TRANSMITTAL LETTER

Mail Stop Issue Fee
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Corrected Application Papers dated July 7, 2015, Applicants

submit one ( 1) sheet of replacement drawings comprising Figs. 4 and 5.

No fee is required in connection with the filing ofthe drawings. However, the Commissioner

is authorized to charge any fees iwhich may be required in connection with submission of the

drawings to Deposit Account No. 50—2719.

Respectfully submitted,

1‘. Daniel Christenbury

Reg. No. 31,750
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(215) 6566381
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Electronic Acknowledgement Receipt 
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First Named Inventor/Applicant Name: Eduard Pytlik

Customer Number: 35811

Filer Authorized By: Thomas Daniel Christenbury 

Attorney Docket Number: RUF—1 1—1270

Filing Date: 07-SEP-2011

Time Stamp: 15:47:41

 
 

Application Type: US. National Stage under 35 USC 371 

Payment information:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (ifappl.)
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210653
Drawings—only black and white line
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Information:

Total Files Size (in bytes) 274089 

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

lfa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa 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
lfa 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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Electronic Patent Application Fee Transmittal

Filing Date: 07-Sep-2011

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

First Named Inventor/Applicant Name: Eduard Pytlik 

Filer: Thomas Daniel Christenbury/Kelly Eccleston

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Sub-Total in

Description Quantity USD($) 

Basic Filing:

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-lnterference:

Post-AlIowance-and-Post-lssuance:
 

Extension-of—Time:
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Electronic Acknowledgement Receipt 

23073331

Confirmation Number: 

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

 

First Named Inventor/Applicant Name: Eduard Pytlik

Customer Number: 35811

Filer Authorized By: Thomas Daniel Christenbury 

Attorney Docket Number: RUF—1 1—1270

Filing Date: 07-SEP-2011

Time Stamp: 16:03:54

 
 

Application Type: US. National Stage under 35 USC 371 

Payment information:

Submitted with Payment yes

PaymentType Deposit Account 

Payment was successfully received in RAM $180

Deposit Account 502719

Authorized User DLA PIPER US LL

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

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document . . File Size(Bytes)/ Multi Pages
-—m message Digest Part I'Zip (ifaple

Transmittal Letter S|DS.pdf 351 5043b5f/599d4'l 6H 95/556bb/d/l/bfn
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Information:

Information Disclosure Statement (IDS)

Form (SB08) 1449de WI fifi 1RPM743P36WPI@Wacfi4Phfih797
dd:

Information: 

This is not an USPTO supplied IDS fillable form

Fee Worksheet (SB06) fee-infopdf

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

lfa 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

lfa 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/DOIEOI903 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
Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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.
 

JLab/Cambridge, Exh. 1002, p. 635



JLab/Cambridge, Exh. 1002, p. 636

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer No.: 035811

Examiner : Julian Anthony
Serial No. : 13/146,669 Docket No.: RUF-11-1270

Filed : July 28, 2011
Inventors : Eduard Pytlik Confirmation No.: 6273

: Jurgen Lindner
: Ulrich Barenthin

: Winfried Gaugler
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME

Dated: July 30, 2015
  

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

The Applicants enclose Form PTO—1449 which lists a relevant US publication cited in

related US Serial No. 13/378,117. The publication is submitted under 37 CFR §1.56 and is

believed related to this application.

Applicants certify that each item of information contained in the Information Disclosure

Statement was first cited in any communication from any foreign patent office in a counterpart

foreign application not more than three months ago.

The Commissioner is authorized to charge the $180 fee as well as any insufficiency to

Deposit Account No. 50—2719.

The Applicants respectfully request that this Supplemental Information Disclosure

Statement be officially entered into the file and that appropriate notification be made that it was

considered by the Examiner.

Respectfully submitted,

T. Danlel Christenbury

Reg. No. 31,750
TDC/ke

(215) 656—3381

EAST\102564455. |
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable i'ee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Ea; (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current cones ondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " E ADDRESS" formaintenance fee notifications.

 

 

Note: A certificate of mailing can only be used for domestic mailings of theFee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRFSPONDE'NCE ADDRESS (Nola: Use Block 11b! any change ufaddrm) papers, Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmisston.

Certificate of Mailing or Transmission

358M 7590 06/2220” I hereb certigy that this Feegs Transmittal is being deposited with the United1P GROUP OF DLA PIPER LLP (US) States ostnl ervice with su icient postage for first class mail in an envelo
ONE LIBERTY PLACE addressed to the Mail Stop ISSUE FEE address above. or being facsimiletransmitted to the USPTO (571) 273-2885, on the date indicated below.

(Signature)

1650 MARKET ST, SUITE 4900
PHILADELPHIA, PA 19103

 

   
 
  

 

 

  APPLICATION NO. FLING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRNIATION NO.

13/146669 09/07/2011 Eduard Pytlik RUF—l 1—1270 6273
TITLE OF INVENTION: BUTTON CELLS AND METHOD FOR PRODUCING SAME

APPLN. TYPE ENTITY STATUS [SS UE FEE DUE PUBLICATION FEE DUE PREV. PAH) ISSUE FEE

$960 $0 $0nonprovisional UNDISCOUNTED
    

TOTAL FEE(S) DUE DATE DUE

$960 09/22/2015

ANTHONY, Jlfl JAN 1726 429-094000
 

 

 

 
 

  1. Change of correspondence address or indication of "Fee Address" (37
CF R 1.363).

:1 Chan 6 of corres ndence address (or Change of CorrespondenceAddress orm PTO/ B/122) attached.

3 ”Fee Address" indication (or ”Fee Address” Indication formyl‘O/SB/47; Rev 03~02 or more recent) attached. Use ofa Customer
Number is required.

2. For printing on the patent front page. list

(I) The names of up to 3 registered patent attorneys IJLA‘BiP—e-LLLPflLor agents OR, alternatively,

(2) The name of a single firm (having as a member a 7-
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NANIE AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 
jLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignce is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NANIE OF ASSIGNEF, (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Varta Microbattery GmbH Germany

Please check the appropriate assignee category or categories (will not be printed on the patent) : Ci Individual BCOtporation or other private group entity Ci Government 

 
4a. The following fee(s) are submitted: 4hr Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3] Issue Fee 3 A check is enclosed.

:] Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO<2038 is attached.

3 Advance Order - # of Copies 3 The director is hereby authorized to charge thesfiuifiu} Eagm), any deficiency, or credits anyoverpayment, to Deposit Account Number (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms P'I'O/SB/ ISA and 1513), issuefee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. Sec 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be takento be a notification of loss of entitlement to micro entity status.
 
3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable. 

raid 1.33. See 37 CFR 1.4 for si nature re uirements and certifications.

August 26, 2015

NOTE: This form must be si ned in accordance 7 CF

    

  
 

 

Authorized Signature Date

Typed or Printed name T . Danle 1 Chris t enbury Registration No. 31 , 7 5 0

Page 2 of 3

PTOL-85 Part B (1043) Approved for use through 10/31/2013. OMB 0651-0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 1726 Customer N0.: 035811

Examiner : Julian Anthony
Serial No. : 13/146,669 D0cketN0.: RUF-11—1270

Filed : July 28, 2011

Inventors : Eduard Pytlik Confirmation No.2 6273
: Jurgen Lindner
: Ulrich Barenthin

 

: Winfried Gaugler
Title : BUTTON CELLS AND METHOD

: FOR PRODUCING SAME Not. OfA110W.: 06/22/15

- Dated: August 26, 2015

TRANSMITTAL LETTER

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

Applicants submit herewith Form PTOL-SSB.

The Commissioner is authorized to charge the $960.00 fee to Deposit Account No. 50—

2719 to cover the fee for payment of the issue fee.

The Commissioner is also authorized to charge any additional fees to Deposit Account

No. 50—2719.

Respectfully submitted,

T. Daniel Christenbury

Reg. No. 31,750
TDC/cc

(215)656—3381

EAST\103978747.1
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Electronic Patent Application Fee Transmittal

Filing Date: 07-Sep-2011

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

First Named Inventor/Applicant Name: Eduard Pytlik 

Filer: Thomas Daniel Christenbury/Carol Coney

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Sub-Total in

Description Quantity USD($) 

Basic Filing:

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-lnterference:

Post-AlIowance-and-Post-lssuance:
 

Utility Appl Issue Fee
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Sub-Total in

Description Quantity USD($) 

Extension-of—Time:

Miscellaneous:

Total in USD ($) 

JLab/Cambridge, Exh. 1002, p. 641
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Electronic Acknowledgement Receipt 

23315838

Confirmation Number: 

Title of Invention: BU'I'I'ON CELLS AND METHOD FOR PRODUCING SAME

 

First Named Inventor/Applicant Name: Eduard Pytlik

Customer Number: 35811

Filer Authorized By: Thomas Daniel Christenbury 

Attorney Docket Number: RUF—1 1—1270

Filing Date: 07-SEP-2011

Time Stamp: 13:34:15

 
 

Application Type: US. National Stage under 35 USC 371 

Payment information:

Submitted with Payment yes

PaymentType Deposit Account 

Payment was successfully received in RAM $960

Deposit Account 502719

Authorized User CHRISTENBURY,T DANIEL

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

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document Document Descri tion FiIeSize(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (ifappl.)

148363

Issue Fee Payment (PTO-85B) FormPTOL85.pdf bddefB/llbaSalIabde/'l4e'l 234'l4UU4961
d6891

Transmittal Letter transmittal.pdf 0775816100833 3 3987193487f‘7ch97 508
CH7

Information: 

Fee Worksheet (SB06) fee—info.pdf d18275617b1621d232c92734l13630118462
44be

Warnings: 

Information: 

Total Files Size (in bytes) 238024

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
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa 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/D0/E0/903 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

lfa 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/R0/105) 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 PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVIISS IONER FOR PATENTS

PO Box 1450
Alexandria Virginia 22313-1450
www.uspt0 gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
13/146669 10/06/2015 9153835 RUF 11 1270

35811 7590 09/15/2015

1P GROUP OP DLA PIPER LLP (US)
ONE LIBERTY PLACE

1650 MARKET ST, SUITE 4900
PHILADELPHIA, PA 19103

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 624 day(s). Any patent to issue from the above-identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pairllsptogov for additional applicants):

Eduard Pytlik, Ellwangen, GERMANY;
Jiirgen Lindner, Ellwangen, GERMANY;
Ulrich Barenthin, Ellwangen, GERMANY;
Winfried Gaugler, Ellwangen, GERMANY;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (ReV. 10/09)
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Case 2:20-cv-00029-JRG Document 3 Filed 0205/20 Page 1 of l PagelD #: 58

A0 120 Rev. 08.110

Mail Stop 8 REPORT ON THE
Director of the us. Patent and Trademark Office FILING 0R DETERMINATION OF AN

TO:

P.0. Box 1450 ACTION REGARDING A PATENT 0R

Alexandria, VA 22313—1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 1 16 you are hereby advised that a court action has been

filed in the us. District Court Eastern District of Texas - Marshall Division on the following

D Trademarks or MPntcnts. ( |:| the patent action involves 35 U.S.C. § 292.):

DATE FILED U.S. DISTRICT COURT
2/5/2020 Eastern District of Texas - Marshall Division

DEFENDANT

Samsung Electronics America. Inc.

 

 

  

DOCKET NO.
2:20-CV-00029

PLAINTIFF

VARTA Microbattery GmbH

PATENT 0R DATE OF PATENT

1 9,153,835 10f6/2015 VARTA Microbattery GmbH

2 9,496,581 11/1512016 VARTA Microbattery GmbH

3 9.799.913 10124/2017 VARTA Microbattery GmbH

_——
———

In the above—entitled ease, lIic following patcnt(s)f lradomark(s) have been included:
DATE INCLUDED INCLUDED BY

  
  

 
 
 

 

  

 
 

  
  

 
 

  

[:1 Amendment |:I Answer [I Cross Bill C] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 

 
 

In the above—entitled case, the following decision has been rendered orjudgement issued:
DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation oi‘action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy Z—Upon filing document ridding patent(s), mail this copy to Director Copy 4—Cnsc file copy

JLab/Cambridge, Exh. 1002, p. 645



JLab/Cambridge, Exh. 1002, p. 646

Case 2:20-cv-00054 Document 3 Filed 02/24i20 Page 1 of l PageID #: 75
A0 120 Rev. 081’10

  
Mail 'Stop 8 REPORT ON THE

TO‘ Director of the us. Patent and Trademark Office FILING 0R DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. §29U mid/or 15 U.S.C. § 1 116 you are hereby advised that a court action has been
filed in the us. District Court Eastern District of Texas - Marshall Division on the following

I] Trademarks or MPatents. ( I] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:20-cv-00054 2/24i2020 Eastern District of Texas - Marshall Division

PLAINTIFF DEFENDANT

VARTA Miorobaltery GmbH Best Buy Co., Inc

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK .

1 9,153,835 10ffii2015 VARTA Microbatlery GmbH

3 9,799,913 10f24/2017 VARTA Microbattery GmbH

4 9799.858 1D/24f2017 VARTA Microbattery GmbH

  
In the above—entitled ease, the following patent(s)i’ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment El Answer I] Cross Bill :1 Other Pleading
PATENT OR DATE OF PATENT

 

 
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISIONJJUDGEMENT

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3-~Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Caso file copy
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Case 2:20-cv-00052 Document 3 Filed 02/24/20 Page 1 of 1 Page-ID #: 58
A0 120 Rev. 08/10

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING 0R DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT 0R
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U. SC. § 290 and/or 15 U. S.CA'I l 16 you are hereby advised that a court action has been

filedto the U.S. District Court Eastern District of Texas- Marshall Division on the following

[I Trademarks or MPatents. ( El the patent action involves 35 U.S.C. § 292.):

DOCKE'I' N0. DATE FILED U.S. DISTRICT COURT
2:20-cv-00052 2/24/2020 Eastern District of Texas - Marshall Division

PLAINTIFF DEFENDANT

VARTA Microbattery GmbH Amazon.com, Inc.

VARTA Microbattery GmbH

VARTAM..........,G...H 
In the above—entitled case. the following patent(5)/ trademark(5) have been included:

DATE lNCLUDED INCLUDED BY

El Amendment [I Answer [:I Cross Bill I] Other Pleading
PATENT OR DATE OF I’A'I‘ENT . . _.

TRADEMARK NO. OR TRADEMA RK HOLDER 01" PAT EN'l 0R TRADEMARK

 
in the above—entitled case. the following decision has been rendered orjndgement issued:

DECISION/J UDGEMENT

 
Cupy l—Upun initiation ofaction. mail this copy to Director Copy 3—Upon termination ofnction, mail this copy to Director
Copy Z—Upon filing document adding patent(s), mail this copy to Director Copy 4—Casc file copy

JLab/Cambridge, Exh. 1002, p. 647
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Case 2:20-cv-00051 Document 3 Filed 02124120 Page 1 of 1 PagelD #: 58

A0 120 Rev, OSIIOJ

  
Mail Stop 8 REPORT ON THE

TO: Director of the US. Patent and Trademark Office FILING 0R DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 ‘ TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § lllfi y0u are hereby advised that a court action has been
filed in the US. District Court Eastern District of Texas - Marshall Division on the following

[I Trademarks or MPnteuts. ( [I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U,S. DISTRICT COURT
2:20-cv-00051 212412020 Eastern District of Texas - Marshall Division

PLAINTIFF DEFENDANT

VARTA Microbattery GmbH Costco Wholesale Corporation

PATENT OR DATE OF PATENT
TRADEMARK NO. UR TRADEMARK

1 9,153,835 1016I2015 VARTA Mlcrobattery GmbH

2 9,496,581 11/1512016 VARTA Microbattery GmbH

3 9,799,913 10/24I2017 VARTA Microbattery GmbH

In the above—entitled also, the following pntunl(s)/ LradornaIk(s) have been included:

DATE INCLUDED INCLUDED BY

HOLDER OF PATENT 0R TRADEMARK 
I___l Amendment I:I Answer I] Cross Bill ' D Other Pleading

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK

 

HOLDER 0F PATENT OR TRADEMARK 

  
In the above—entitled case, the Following decision has been rendered orjndgcment issued:

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK

Copy l—Upon initiation of action. mail this copy to Director Copy 3—lenn termination of action, mail this copy to Director
Copy 2—Upon filing document adding patcnt(s), mail this copy to Director Copy 4—Cnsc file copy
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Case 2:20-cv-00029-JRG Document‘3 Filed 02.105120 Page 1 of 1 PagelD #: 58
A0 120 (Rev. 08110

  
Mail Stop 8 REPORT ON THE

T0: Director oftlle U.s. Patent and Trademark Office FILING 0R DETERMINATION OF AN
P.0. BOX 1450 ‘ ACTION REGARDING A PATENT 0R

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 andfor 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in me U.S. District Court Eastern District of Texas - Marshall Division on the following

[1 Trademarks or MPatcnts. ( E] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:20—cv—00029 21512020 Eastern District of Texas - Marshall Division

PLAINTIFF DEFENDANT

VARTA Microbattery GmbH Samsung Electronics America, Inc.

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OI" PATENT OR TRADEMARK

i 9.153.835 10/6/2015 VARTA Microbattery GmbH

2 9,496,581 1111512016 VARTA Microbattery GmbH

3 9.799.913 10/241201? VARTA Microbattery GmbH 
1n the above—entitled 035:; the following paient(s)f Lradcmark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment I] Answer E] Cross Bill [I Other Pleading
PATENT 0R DATE OF PATENT

TRADEMARK N0. OR TRADEMARK HOLDER OF PATENT 0R TRADEMARK

 
In the above—entitled case, the following decision has been rendered orjudgcment issued:

DECISIONIJUDGEMENT

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patcnt(5), mail this copy to Director Copy 4—Casc file copy

JLab/Cambridge, Exh. 1002, p. 649


