JP 2012-256597 A 2012.12.27

(19) BFEHFEF(P) A M HTFLAERA (1) S8 A MES
$3692012-256597
(P2012-256567A)
(43) AME ER24f£12H27H (2012.12.27)
(51) Int.CI. F1 F—=a—F (%)
HO1TM 2/10  (2006.01) HOIM  2/10 E S5HO30
HO1M 10/50  (2006.01) HOIM  2/10 S 5HO3 1
HO1M 10/48  (2006.01) HO1M 10/50 5HO40
HO1M 10/48 p
HO1M 10/48 301
ETMER RER BREO#®H 12 OL SNEELEE (£23 H)
@) HEEES 1S RE2012-128427 (P2012-128427) |(71) EEA 511202757
(22) HEEH SERR24EE6H5H (2012.6.5) v&5 v LALA
(@1 EAEEERES 11095031 Leclanche SA
(32) 5% H ER23ECATH (2011.6.7) AAZEH, 1400 ATzARy—L—
() WEIEERE  =E GB) Ry TATA. FA AHELY 42

Av, des Sports 42,
1400 YVERDON—-LES—BA
INS, Switzerland
100091502

#E+T HE ER

100125933

#E+T HE R

as—h ZveA

ZA42AE., 3232 A XA, Th—Ry
r 7

(74) (RE A
(74) {LIB A

(72) FEERE

BARRIZA

64) [READEM] RREUEL- eIV ETERTIBIRTY 2 -0

GHoOooOooooooooo
gooobooboooooooobooooooooooon
gboooobooobooboobooboobooobooo
gbogoooboobooboobooobooboao
oooobooooooooobooooooooooon
gboooboooboobooboobooboooobooo
gbooooboooboobooboobooobooooboao
ooooboooooooooooooooooooon
gooobobooooooooooooooooooon
goboooboooooooboooo

goodaood




O
O
[

O

O Oooo
O

O
Oooo0ogoood

~ O '
H
O N O
N
TN o [ e e Y e e o A o
O O o Y |

Oooooogod
O OoO0oooo

Ooooooooooogoao

OOo0oooooo0oooooo0oooooogoooao
OoOoo0ooodg
O 0Ooooo

Oooo0ooogoood
Oooo0Oo0ooOoood
Oooo0ooogoood
OoooO0Oo0ooood

(100

[ I R |
O 0Oooo
O Oooo

O

OoooooNvOooooogoag

OO0Oo0ooodg

(2) JP 2012-256597 A 2012.12.27

O
O
O
O

obDoooOOoo0oO0oo0ODO0@o)oooooooooboO0Oooa@oo)yoao

(20)0000000000000000000000C0O000(40)
00000 D0(@33)000
00@33)00000000000000000000000000
0000000000000 00000000O0O000000000

OO oo
O Oooo

124) O

O
O
O

o0 bb0oooooobD@)oooooooooboobba@oooo
GoooooopoooooooobDUoooboOoooDoooopoDUoooOoo

O
O
O

g@ooiooopoooDooooooo@oo)ooooooopooooao
goooooooooooooooooopooooooooouoooO
OCoOOoo0o0O0ooO0oO0oDOooboOOo@seo)ooooboobooooooooao

OOo0o0oooogd
O

O

0(30) 0000000000 @50)000000000000000000
(100)0

c@ooiooooooobooboooboooobooobOoobooopoooooo
O@eo)ioooooobobooooooboooboboooooobooboOgoeo)

O
000000000 (@22, 124)000000000000000000000
0000000000000 0000000000000000000000
(100)0

O
00(@o0)00000D000DON0OND0N0ONDN0OONONDNOoO0ooooooan
000000000 (100)0

O

al000OO0O0ODOO0OOOO0OOO0O0ODO0ODDODDODOOODOOO0ODODDODODDOODO@oo)O OO
bODODDODODODODOOODOODDOOOD@oo)OooooooooDbDDOoeou
gooooooobooad

ooocooao
ooooobobOoooooooobDpbobobOooooooooDbDbboOoOoOooooO0oDaDaoo)
ocoooooooooD@o)ooooooooooooooooooOoo

gooodadad
al000O0O0DOO0OO0OO0ODO0oOO0O0ODODO0ODODDODO0ODbOO0OO0ODODODODDOODODODODDOD@oO)DODODOO

gogao

bOOODODODODODQODODOOOD@o)oopooooba@oooooooooooopoooao

OOoooood
O Oo0ooogoao

O

Ooo0oo0oo0oo0oood
OoOooo0oogooodg

O 0Ooo0oooao
O0Ooo0oooogod
O 0Ooo0oooao

O

oboooOOoo0oooobO@o)oooooooo@oo)yooooboooDbOoo
oooobooDbODboOooo@o)ooooopobooooo@o)ooooooooo
o@)ooooooooooooogooo@oo)yooooooooDoo
goooooao

oopoooDOo@opooopoooooooooDooog@oo)ygonooano
uogobobooooobbooooobooooobbooooboobooooobbooado

(o) ooobooooOO0ooDbDO0oobOobbooOO0oboDOoDbDDbDO0obODbODOoDbODO0DOoODOD

10

20

30

40

50



00

O o0Ooo0o0oa.
OOoo0oo0ogao
O O0Oo0o0oa.
OoOooo0ogao

o0

O

O

(3) JP 2012-256597 A 2012.12.27

oogooboboboooobobboooobooooboboao

Oo0OO0o0O0O0o0D00DO00b0O0@22, 124000000000 O)ODDODODOO
(12, ¥HOOCODODDODODODODOODODOODODODOD @22, 124000000000
uogbobooooobooooobboooooooooobod

ad 0000000000000 000000000000000000000000 (10
0O)0O000O00D0D0000
b0 OO DOOOOO (100)0
00000

000
(300
00

OO0 o0ooogogog
O oo oogoo
O O0Oo0Oooodg
O 0Ooogooo
O O ogogo

Ooooooo0ooooooooooogogQgoao
OO0 Oo0ooDoo4dooooo4ggogoooogogogo

s s e e e e [ [y
Ooo0ooogogoao

Y o
OoooooooOoooooooooooooooooooboooooOooOoao
ey s o

OoooooodQgooao

O

a
u
O

O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo

O oOooo

O 0Ooooao
O 0Oo0ooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O 0Ooo0ooo
O 0Oo0ooOoao

O
O
O
O

O
O
O
O

O
O
O
O

[

O oOooo

O

O
O

O oOooo

O

0
O

O d

aad
ud

O O
O O

O
O

O
O

O
O

O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao

O
O
O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
(]

O
O
O
O
O

O O0ooo

000(@o)D 0000000
0oo0o00O00000000

(20)0 0000000000000 000D0O0
000000 (@o)IIDN0NONONON0NO0NONOOO0OD
ooooao
000000000000000000000000

O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0O ogo
O Oooo
O O oo
O Oooo
O Ooogo
O 0Oooo
O Oooo
O Oooo
O 0o oo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

\/<000000C0CD0ODDOODO0DOOO0OO0ODOOODDGO
gooooooobooboooooboooooooboooao
ooocooobooboboboooooooooboboooao

O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
OO oo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
(]

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
]

2009/0732250 0 00D 0O0OO0OO0ODOO0OO0OO0ODODOODOODODODODODODODOO

10

20

30

40



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I

OOo0oDoooU0oooDooggUggooDooggooao

O 0Oooo
O 0Oooo
O oOooo
O Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo

e e st e e e ey s [ [ |

O

OoooooooooooQgoao
Oo0oDooo4dgoooooggogog
OoooooooooooQgoao
Oo0DoDooo4gogoooooggogaog
OooooocoooooooQgoao
Oo0oooo4ogooooogoggogaog
OooooooooooooQgoao
Oooooo4ogooooogoggogoao
OooooocoooooooQgogoao
Ooooocogogooooogoggogoao
OooooooooooooQgogoao
Oooooo4oooooogogogoao
Oooooocooooooogogoao
Ooooooo0ooooogogogoao
Ooooooooooooogogoao
OooooooooooogQgoao
OooooooooooooQgogoao
Ooooocooooooogogoao
OooooooooooooQgogoao
Ooooocoo0ooooogogoao
OO0 oDooo4dgooooogogogog
Ooooooo0oooooQgoao
Oo0oDooo4dooooogogogaog
OoooocoooooooQgoao
Oo0DoDooo4Qgooooogoggogaog
OoooooooooooQgoao
Oooooo4gogooooogoggogaog
OoooooooooooQgoao
Oo0oooo4gogooooogogogaog
OooooocoooooooQgoao
Oooooo4ogooooogoggogoaog
OooooocoooooooQgogoao
Oooooco4gogooooogoggogoao
OooooooooooooQgogoao

O
O
O
O
O

O
O
O
O
O

O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0ooao
O Ooo0ooogoao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao

O Ooo0oooao

O
O
O

O
O
O

O Oo0oooao

OOoo0oooao

O Ooo0oooao

O0Ooo0oooao

(4) JP 2012-256597 A 2012.12.27

gboboboboooobbooooobobooooboooobboooooan
oooooboooooooooan

O
O

gboboboooobboooooboboooobooooboboooooan
gooooobooboooooooooobobobobooooooooobooao
\/<0000000D0ODDOO0OO0OO0OO0OOOODDODODODOOOOOO

O O oQgogo
O 0Ooooo
O O oQgogo
O 0Ooooo
O O ogogo
O 0Ooooo
O 0O ogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo

O Ooo0oooaog
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Oo0oo0oo0oao
OOoo0oooaoo
O O0Oo0oooo
O Ooo0oooaoo
O 0Oo0oooo
OOoo0oooao
O Ooo0oooo
O 0Ooo0oooao
O Ooo0oooaog
O0Ooo0oooao
O Ooo0oooo
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao

O 0Ooo0ooo

O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A
OoOooooooooooOooooOoooOooooooOoooDoDoooOooooooboDoooooooooooOooOooOod
I e A A A

Oooooooo0ooooo0o o0 oo oooooooDoDoooooDooogogoao

OO0 oDoooooooooogogogooao
OO0 Do ooo4goooDoooggogoao

O 0Ooo0ooo
O O oQgogo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O OooQgoo
O 0Ooo0ooo
O Ooogoo
O 0Oo0ooo
O 0Ooogoo
O 0Oo0ooo
O 0Ooogoo
O O oQgogo
O 0Ooogoo
Y Y
O 0Ooogooo
O O ogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0gooo
O OooQgoo
O 0Ooo0ooo
OO ogoo
O 0Ooo0ooo

(5) JP 2012-256597 A 2012.

O 0Oooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooooo
O Oogoo
O Ooooo
O Ooogoao
O 0Ooooo
O Ooooo
O 0Oooo
O 0o oo
O 0o oo
I [ [
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O O ogo
O 0o oo
O O ogo
O 0o oo

O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O
O
O
O
O
O
O
OJ
O
OJ
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
OJ
O

O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
OO oo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Oo o
O Oooo
O 0OoOoo
O Oooo
]
O

O OO
[ R |
O OO
O d
[ |
O O
[ |
O d
[ |
O O
[ |
O d
[ |
O O
[ |
O O
[ |
[ |
[ |
[ |
O d
[ |
O d
[ |

O 0Ooooo
O Ooogoao
O 0Ooooo
O o0Ooo
O 0Oooo
O o0Oooo
O oOooo
O o0Ooo
O 0Oooo
O o0Ooo
O oOooo
O o0Oooo
O oOooo
O o0Ooo
O oOooo
O o0Ooo
O oOooo
O o0Ooo
O oOooo
O 0Ooo
O o0Oooo
O 0Ooo
O oOooo

OO0o0oooodUoooooddUooDoDoDUoUdUoooDoDooooUooooogod
O Ooogoao

iDoo0ooooooocoobbobOooooooooooaon

O
O
O
O
O
O
O
O
O
]

I Y o [

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

[
O
O
O
O
O
O
O
O
(]

O 0Oooo

O 0o oo

O o0Ooo

O O ogo

O 0Oooo

O 0Oooo

O
O
O
O
O
O
O

O O oo

O 0Oooo

O O oo

O 0o oo

12.27

O 0o oo

O 0o oo

10

20

30

40

50



Oooo0ogogood
OoooO0o0oo0oooOod
Oooo0ogoood
Ooo0oo0Oo0oo0oobd

Oooooo4o0ooooooooooogQgog
OO0 o0o0ooodogogao

O
Oo0ooooOoQgoooaoo

o

Q

O <

~

O O
Ooooooooooogoo
Ooo0oo0Oo0oooad

|

O
O

OO0 o0ooDooooDoDooooooooogogooao
OO0 Do ooogo Qoo oDooggogoooogod

0

Ooooooo0oooooo0oooDooooooooodg
OO0 O0DooodUooDooDUooUgooDoogUgoooao

200

0

(6) JP 2012-256597 A 2012.12.27

200000000010 000000O0OD0DGO
3a-3cU 0D OOOOOOOOOOOOODOOOOOO0
ooooobooao

gboboboooobboooooboouooboboooobboooboboooooan
goooooobobobooooooooobbobooooooooobobbooooo
goboboooobobooooobooooboboooobbooobboooobonn
\/000000C0CDOO0OO0DODO0OO0O0O0DODO0OO0ODOODOODODODODOO

iboo0oo0oooo2000o0oocooobobobooooooobocoobobboboooooooboan

goooooooboogoooboooooboboo2000gbobooooooooo 10
gooobooooobooogooobooooobooboooobbooooobooooboboao

ud
0O
od
200

O 0Ooooog

OO0 oDooogUoooDooggoooao

OooOooood

OooooooooooogoQgoo
OOoo0ooodg

00
o0

ugagoano

oad
200
ood
oad
oad
oad

Ooo0oooQodg
OOoo0oodg

oggoano
oooao
oggono
oggoao

0 O 200

ogogoao
200 O O

oooao

30

ud

200000002000 00000000D00O000021CC0D00000AO0

o 0ooooooob1ooooobobobOboooooan
gs00ooooooobbO3oooooilooooooan
ooooobooooooooobooooooooboao
o0 ool 0 0oooooooobOn0O0Onaoaioon O
ooocoobobooooooooooboboboooooooboao
goocoobobobooooooboobobboooooooaobaiao 20

Oo0Ooo0ood
Oo0Oo0ood
A
Oo0Oo0ood
I R

) oooooopoDoo30AODOOoOH)YODODOOOoooOoooDoooooooao
oooooobooo2, 4,60000000o0b0Db00O00O0O0oo0ooOoooooOaO

uooobobobooobobboooobboooooboooobbooooodan
oooobOoOO0oo0oDoooooooobbooooooz2000000O
oooobooooobbooobboooobbooobboooooboao
oooboooobobooooooooooooooan
ooooObObOO0oo0oDooooooobObbb0oboi120000001400 30
oooobooooobbooobboooobbooobDboailz, 140
ooooobb210000o0oo0oocoobbooooooooooooboao
ooobDDbDOOo0oog
ooobDz2c000000040000000D0DDODO0O0O00O0200000
ooooobOoOooOoooooooooobbooooooooooobooao
gobobooogogobobosogooooooooboooobb2o000n0O
ooooboo0oooooooooboboboos3uoooooooboboao
oosoooooooooooooobbooooooooooobooboao
ooozo00000000O0DoOoOoODbODODO0OO0DO0oOooooooobOOaO 40

gs3ocobobO00oi1co00 0000010000 000000A13300

gooboooooboiscboo0oboboogoobissbogogoooooobod
1300 0O0ooooboos30ooooooooooboboboooooooboooDbaO

13300000003 0oobObOb0Ooooo3ooooooooooooboonOa4a

ooboobOz200000O0OODOS3OO0OO0OOO0OIIOOUOOLOOODDODOODOOOOGOGO
oooobDbOoOopo400000DDOO0OOOO0OO0OOOB3OODbOOO1000 000000000
ooooobobbOoooz200b0co0obObOb0b0O0O0o0oooOooOoDbDDbOb0Db0DO0oIs0O0Oooooan
ooobo4000000000O0OCODODDOOOOOOOODODDODOOOOOOOZ20O0000 50



Oooooooooooggg

oo oooooogogoo

Ooooooo0oooooo0ooooogQgooao
OO0 OoDoogo0gdooDooUogUooDooggogao

OoOoo0ooog

Oooo0ogogood

O Ooo0oooao

0
200 10 O
O

) JP 2012-256597 A 2012.12.27

oooobbO0o0oDooooobo40000O0O0O00O0OODODDDOODODOODbODOD®2000
ico0 b OO0OoOoooooooObObbOoOooooooooboboboooooobooooan
ooobOoOao

gogdg
udd
ooao
0
O

O

goggao
goooan

3all O 0O
oooOao

oooooOboOooogosooooob2c00000O0OoOO0DOOOnO0000
ooooObObOO0OO0oDOooooooobicoboobObOOO20000O0O0DO0OO0

ooooObDb200000000000C0CO0OO0O0O016000 000 0 00O 150
gobbo0o0d0fd3a-3cl0b0goboooooobooogoan

oooocoooboobooooooooboboOoboooooooasso0oooooan
gisooooooooobobboboooooooobbb0on0nagis2, 153, 154

1550 0 0 0000000152, 153, 154, 1550 00 000010000 0000000
goobobooooobooooboooboobobooobbooooobobooooboboooooan
152, 153, 154, 1550 0 0 00000000000 ocoobObobobooooooooobooao
goobobooooobissoooogooboogoilco0bboouooboouoobobooo
oooDbDbOO0o0oDooooi1ssgooooooboboisoooboboiloon OO OoOooOonOoan
iso0 0 000o0oo0obocoboDbbb0b0oOooooob0i1s3uoooboilcoobbooOOsonnn
ooobObOO0o0DO0oooooobObObboooooo1ssggoooooobon0On0onaoailoon o
oooDDbDDbOO0O1eO0 00 0O0O00O0OO0OOODDDODOODODODOODODODDDODOODOOODOO
oooobObOO0o0oooooocoboboboboooooooobObbOboDboOoo0olle00 0 0O0OOan

0

goooano
R0 7o C o1 10 A A o e 222 s 2.2 1
ooob0ODDb0O0000122, 1240000001800 00000000C0000000012
4o ooo0ooobbooo0oobobooobobboo0ogobbboogi1zz, 1240000000
iso0 JgooooobOobobboooooooobbobobooooooooboDbbboOoooooaob

O

OOo0oooooooobooooboOoao
Ooooooooooooogooogoog

od

o0
12,
g
o0
0od
ad
ud
200
od
g
o0

oaddg

200

(I
N
|

OoooooQgogooao
Ooooogogoao

122, 1240

OoooooQgoooao

OoDoooogogooood
Oooooooooood
OoDoooogogQgooood

O

O

oooobObOO0o0oDooooboooboboboboOoooilso0oooonoaoailzz, 124000
goooooao

ooobObO0OO0O0DOoooooobODbbO0oooooan

ooooODbbOO0oo0oooooooobobobon0oo0ooilzz, 1240000
ooooObOO0oOO0oooooooobOboboooooooooooao
\/s0 000000 b0obbobooooooboobobobooooo
oooobODboOoO0oooooooooboobobooooooz2cO0000
ooobObOO0oO0oooooobozo0b0b0O0oooooooooOao
gooobooooobobobooooboooboboboooobbooog
ooo0obDDbOO000000b122, 1240000200 000000
uogboboooobbooooboooooboooobbooodo
ooobObOO0oooooooobboboooooooooobooao
oogooboooobobobooooboboooobbooobbooo
uooboboboooobobobboooobooooobboooobbooodo
oooobObOOO0OO0oDooooooobOboboooooooooooboao

oo 0 DoooobcobobObobOoboDOooooobocoboz0000oOooooooboDOaO
oooboboo0oooooooobbbooooooooobbboooooooooboao
oooDoboooooooooboboooooooooobbooooobobooDboo
ooooODbOO0o0ooooooooobbooooooooooboboobonoan

ooao

10

20

30

40

50



(8) JP 2012-256597 A 2012.12.27

ooobooDi1so0b0o0oDDbbO0Ob0DO001s 0000122, 1240 0000000000112,
1140 0 0 000000000180 0bO0OO0O0O0O122, 1240 0000000000000
goocoobbobooooooooobobbooooooooobbbbooooooooDoao
gooooao
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao
gooooooooboogooboooboboboooboboooobbooobboooboao
goobobooooobooooobooobobobooobbooooboboooobobooooonan
ooocooobOoOoO0oo0oooooan

oooaon oooao




JP 2012-256597 A 2012.12.27

€))

ogogoano




(10) JP 2012-256597 A 2012.12.27

gooooooaoo

(72) 000 OO0O0O0OOOO0OoooOOo
gobooobooooooooooboooooooooboooboboooog
(72) 000 0Ooooooogoo
gobooooObOoooooooobbooOooooooooooboooog
OOOO(@DO) 5H030 AA01 AA10 ASO3 ASO8 AS18 FF22 FF42 FF43 FF44
OO0 OO 5HO31 AA09 EEO1 KKO1 KKO8
OO0 OO 5H040 AA28 AA36 AA40 ASO1 ASO7 ATO4 ATO6 AY0S AY10 CC13
gooo oo CC20 CC27 CC33 CC52 DDO3 DDO4 DD10 DD26 JJO3 JJO6
gooo oo JJ10 LLO1 NNO3



(11) JP 2012-256597 A 2012.12.27

gooooooanb

1. TITLE OF INVENTION

Modular battery with exchangeable cell elements

2. DETAILED DESCRIPTION OF INVENTION

TECHNICAL FIELD

f0001] The present disclosure relates to components for a battery, to a method for
manufacturing batteries and to a battery manufactured therewith. In particular the present
invention relates to serviceable secondary batteries and to a method for assembling and for

exchanging components of the secondary battery.

BACKGROUND ART

[0002] Secondary batteries are becoming increasingly important for energy storage in
mobile applications as well as buffer systems for electric grids and are an increasingly
important part of modern energy technology. Today, high capacities secondary batteries
are comparatively expensive and have a limited lifetime which limit the applications of
secondary batteries. Increasing lifetime of secondary batteries is therefore one of the main

interests of research and development in the field.

f0003] Secondary batteries usually consist of a plurality of electrochemical cells that are
stacked together to achieve the desired battery capacity and/or the desired electrical voltage.
Each electrochemical cell comprises at least two electrodes, a cathode and an anode which

are electrically separated from each other, for example by a separator.

[0004] The electrodes, cathode and anode, each comprise a current collector and at least
an electrochemically active electrode material. Many different electrochemically active
electrode materials are known in the art which can be used either as electrochemically
active cathode material or as electrochemically active anode material. The
electrochemically active electrode materials are selected depending on the electrolyte used

and on the application of the battery.
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[0005] A plurality of electrochemical cells are assembled in a stack and are mounted in a
battery case. Additional components such as a heat sink, cooling and electronics are added

to control the status and the function of the batteries.

[0006] Lithium based batteries are often based on pouch type cells, wherein a plurality of
thin and flexible electrochemical cells are packed and preassembled in a sealed pouch. The
pouch usually has a negative electrode and a positive electrode contact. The pouches are

mechanically deformable and are usually fixed in a battery case.

f0007] In state of the art manufacturing processes, stacks of electrochemical cells or
pouches are placed in a battery case or battery module and the heat sinks, cooling systems
and electronic modules are attached to the battery stacks before the battery housing is

closed.

[0008] WO 2009/073225 describes a method and a system for stacking electrochemical
cells, wherein a plurality of pouches containing electrochemical cells are stapled in support
frames. The pouches in the frames are mounted into a battery case and are thermally and

electrically connected.

[0009] These known manufacturing methods allow a fast assembly of the battery but a

replacement of battery cells is not possible.

[0010] Itis an object of the present invention to overcome the disadvantages of prior art.

SUMMARY OF THE INVENTION

[0011] The disclosure proposes a battery rack for a battery for supporting a plurality of
pouches. Each one of the plurality of pouches contains at least one electrochemical cell.
The battery rack comprises a plurality of pouch receiving sections, wherein each one of the
plurality of the pouch receiving sections comprises a releasable fastening element for
releasably fixing and mechanically supporting at least one of the plurality of pouches. The
battery rack also comprises at least one pair of electrical contact elements for electrically

contacting the at least one electrochemical cell in the at least one of the plurality of
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pouches, when the pouch is positioned in the respective pouch receiving section. The
fastening element is releasable for reversibly attaching the at least one pouch. The
fastening element allows releasing and replacing one or more of the pouches in a simple
and effective manner enabling a serviceable battery. This is particularly advantageous for
secondary batteries. Pouches containing defect electrochemical cells or pouches containing
cels! at the end of their cycle-lifetime can be easily replaced. The fastening element may be
a click-in mechanism or may comprise screws or other releasable mounting or fixation
means. The battery rack comprising the plurality of receiving sections may be considered a
base enabling the mechanical support of the pouches. The battery rack provides in the
same time a mechanical support, alignment and an electrical contact to the at least one

pouch.

[0012] The pouches may be battery packs or packs of electrochemical cells as generally
known in the art, in particular of lithium ion secondary batteries. The present disclosure is
particularly useful with foil-type pouches, i.e. pouches comprising electrochemical cells

with current collector and/or electrode foils.

[0013] The pouches may be arranged in a pouch support frame or in another support
structure that gives the pouches mechanical stability. This is in particular useful if
electrochemical cells made from feil material are used that are not by themselves
mechanically stable. The use of support frames as such is known in the art. If a pouch
support frame is used, the fastening element may be adapted to receive and mechanically
support the pouch support frame. In this case the pouches can be reversibly or irreversible

fixed in the pouch support frame.

{0014] 1If the pouches are mechanically supported by the support frame, the battery rack
aligns and mechanically supports the support frame, thereby in turn supporting the pouch.
The fastening element may be adapted to receive and mechanically support the support
frame which in turn mechanically supports the pouch. A support frame can be used to
support a single pouch or a plurality of pouches. Support frames for a single pouch and the

support frames for two pouches are per se known in the art.
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[0015] Alternatively, the use of support frames can be omitted and the pouches can be
directly supported by the battery rack.

[0016] The battery rack may be made from a rigid structure and can be made of different
materials such as plastics or metals or other or a combination of different materials. The
battery rack may comprise a heat sink and the heat sink may come into thermal contact
with the at least one pouch. The heat sink allows effective heat transport and cooling of the

electrochemical cells in the pouch.

[0017] The heat sink may be made from a rigid structure and may give the battery rack a
rigid structure for mechanically supporting the plurality of pouches. In this case, the
reception portion may be made from a lightweight material with a structure that is in itself

not rigid and stable enough to mechanically and stably support the plurality of pouches.

[0018] The battery rack may further comprise an electronic circuit to control the at least
one electrochemical cell in the at least one pouch. The electronic circuit may involve at
least one of charging and de-charging control of the electrochemical cell, temperature
control and the control of other parameters. One electronic circuit per pouch may be

provided or an electronic circuit to control all or a plurality of pouches may be used.

[0019] The battery rack may further comprise a plurality of contact elements for
contacting the plurality of pouches. The contact elements may be adapted to contact two or
more electrode contacts of different pouches This allows connecting the pouches in series
or in parallel to adjust the configuration of the battery depending on the needs. The
electrical contact elements may reversibly contact the electrode contacts, i.e. the anode
contact or the cathode contact. This may also allow modifying the battery if the application

of the battery is changed.

[0020] The electrical contact elements may be implemented as bus bars. The electrical
contact element may be in thermal contact with a heat sink. This allows an effective heat

transfer from the electrical contact element and thereby from an electrode of the
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electrochemical cells in order to keep the electrochemical cells in a certain temperature

range.

[0021] The battery rack may further comprise one or more sensors for controlling the

temperature of the electrochemical cells and the pouches or other parameters of the battery.

{0022} The present invention also relates to secondary battery comprising such a battery
rack. The secondary battery further comprises a plurality of pouches fastened to the battery
rack. The pouches are releasably fastened and can be easily exchanged. This provides a

modularly battery system that can also be designed for a plurality of battery racks.

[0023] The secondary battery may comprise a housing in which the battery rack and the

plurality of pouches is protected.

[0024] The present disclosure also relates to a method for manufacturing a secondary
battery. The manufacturing method comprises providing a pre-assembled battery rack and
attaching at least one pouch to the battery rack in a reversibly manner. The pouch is not

fixedly connected to the battery rack and can be easily removed to increase serviceability

of the battery rack.

[0025] The reversible attachment of the at least one pouch may comprise placing the at
least one pouch in a frame and reversibly attaching the at least one frame to the battery

rack.

[0026] The present invention also relates to a method for replacing a pouch of a
secondary battery. The replacing method comprises releasing a pouch containing the
electrochemical cell to be replaced from the battery rack to which the pouch is reversibly
attached, and attaching a replacement pouch to the battery rack. The pouch to be replaced

and the replacement pouch may be supported by a pouch support frame.
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BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows an assembly with a rack according to the present invention.
Figure 2 shows the rack of figure 1 from an opposite view.,

Figure 3a — 3¢ show the assembly of a rack according to the invention.

MODES FOR CARRYING OUT THE INVENTION

[0027] The invention will now be described on the basis of the drawings. It will be
understood that the embodiment and aspects of the invention described herein are only
examples and do not limit the protective scope of the claims in any way. The invention is
defined by the claims and their equivalence. It is understood that the features of one aspect
or embediment of the invention can be combined with a feature of different aspects and/or

examples of the invention.

[0028] Figure 1 shows a battery module 2 that can be used alone or in combination with
other battery modules in a primary or secondary battery. The battery module 2 1s in use
arranged in a housing to protect the battery cells and the electronics. The housing may be a

standard battery housing and is not shown in the figures.

{0029] The battery module 2 comprises a battery rack or base 100 to which a plurality of
pouches 20 are mounted. Each pouch 20 is mounted in a pouch support frame 30. In the
example shown in figure 1, in total five pouch support frames 30 each comprising one
pouch 20 are mounted to the rack 100. This number of support frames is only shown for
illustrative purposes and a different number of pouches and pouch support frames 30 can
be mounted to the rack 100. Typical numbers for pouches attached to a base 100 range
from a single pouch to about a few hundred pouches. The number of pouches actually used
depends on the application of the battery and the required properties. The pouches may be
selected to provide final voltages of up to about 1000 V and 300 A currents. The number of

pouches and cells, however may be easily multiplied by a factor of 2, 4, 6, or more.

[0030] The pouches 20 comprise a plurality of electrochemical cells, each cell
comprising at least one anode, a cathode and a separator. The pouches 20 comprising the

electrochemical cells are per se known in the art and any conventional pouches can be used
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with the present disclosure. Instead of pouches, other types of battery packs or

electrochemical cells may be used.

[0031] Each pouch 20 has at least two electrical electrode contacts, a positive electrode
contact 12 and a negative electrode contact 14 electrically contacting the respective
electrodes of the electrochemical cells. In the example shown both electrical electrode
contacts 12, 14 are arranged on the same rack facing side 21 of the pouch 20. The electrical
electrode contacts can also be arranged in other configurations, for example on opposite

sites of the pouch.

[0032] The pouch support frame 30 surrounds the pouch 20 and at least 4 sides and holds
the pouch 20 mechanically stable. In this way, the pouch is protected from deflections and
other mechanical forces or damages. The support frames 30, however, may be arranged
differently and only cover a certain portion of the pouch 20. Furthermore, the support
frames 30 may be adapted to the shape of the pouch. The support frames 30 may or may
not comprise electrical contacts. In the examples shown, the support frames 30 provide

mechanical stability to the pouches 20 and do not contain any electrical contact or control.

[0033] Each support frame 30 is inserted into a pouch receiving section 133 of a rack
element 130 of the battery rack 100. The rack element 130 has a plurality of pouch
receiving sections 133, wherein in each pouch receiving section 133 can take-up one and
fix one support frame 30. The pouch receiving sections 133 have a complementary shape
to a fitting portion 33 of the support frames 30. Screws 40 may be used as fastening
elements to fix the support frames 30 containing the pouches 20 to the rack element 130,
By releasing the screws 40, a corresponding frame 30 can be removed from the rack 100
and a replacement frame with a replacement pouch 20 can be inserted in the corresponding
receiving section 133 and fastened using the screws 40. In this way, a defect pouch 20 can
be easily replaced. Other releasable fastening elements than screws 40 can be used for

attaching the pouches 20 to the rack 100. For example notches or snap hinges may be used.
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[0034] In the shown example, the pouch support frames 30 and the pouches 20 are
aligned in parallel and are essentially perpendicular to the rack 100. Other arrangements of

the pouches 20 with respect to the rack 100 are, however, possible.

[0035] Figure 2 shows the battery module 2 of figure 1 from the opposite side showing
electronics 160 and a heat sink 150, as will be described in more detail with respect to

figure 3a — 3c.

{0036] Figure 3a shows a heat sink or cooling device 150 that can be used with the
present disclosure. The heat sink 150 has thermal connections 152, 153, 154, 155 for
connecting heat sink to heat transport means. The thermal connections 152, 153, 154, 155
may comprise fluid connectors for a cooling medium such as refrigerant that can flow
through the heat sink 150. Alternatively, the contacts 152, 153, 154, 155 are metal contacts
for the heat transport of heat generated by the electrochemical cells in use. The heat sink
150 forms a rigid backbone for the base or rack 100. A receiving section 130 with a
plurality of receiving elements 133 is arranged on the heat sink 150 forming the rack 100.
Each one of the receiving elements 133 has guiding means 135 for guiding and
mechanically supporting and positioning frames 30 on the rack 100. Furthermore, the
plurality of electronic circuits 160 is arranged on the rack 100. The electronics may serve
for controlling for example temperature, current, voltage and other parameters of the

clectrochemical cells. Other functions may be implemented in the electronics 160.

[0037] Figure 3¢ shows a plurality of electrical contact elements or bus bars 122, 124
arranged on the rack 100 of figure 3b. The bus bars 122, 124 may be arranged in the rack
clement 130 and form an electrical contact with the electrode contact elements 12 and 14
of the pouches. The bus bars 122, 124 may additionally in thermal contact with the heat
think 150. An electrically isolating and thermally conductive material may be used
between the heat think 150 and the bus bars 122, 124 to avoid an electric potential on the

heat think, while an efficient cooling of the electrochemical cells can be obtained.

[0038] The bus bars 122, 124 can have different sizes and can be arranged to electrically

contact the pouches 20 in series or in parallel depending on the arrangement of the bus bars
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122, 124. Any combination of contacting the electrical electrode contacts 12, 14 of the
pouches in series and/or in parallel can be adjusted depending on the needs of the final
battery. For example, it can be useful to group a certain number of pouches 20 and to
electrically connect all pouches 20 of the group in parallel to increase the capacity. Several
groups of pouches may then be connected in series to increase the nominal tension of the
battery according to the requirements. The bus bars 122, 124 can be used for any
configuration of connecting the pouches 20. It is also possible to group and to electrically
connect all pouches 20 of the group in series in order to increase the nominal voltage or to
connect the ouches in any combination of series and parallel. If the requirement or
application of the battery changes during the lifetime of the battery, the bus bars may be
rearranged to a different configuration if needed. In this way, the battery can be adapted to

different applications and different nominal voltages can be obtained.

[0039] It is an advantage that the pouches 20 can be removed to readjust or exchange
items of the rack 100. This allows a serviceable battery module wherein each part can be
gasily exchanged extending the lifetime of secondary-batteries. It is also possible to
exchange all pouches of a battery, for example at the end of the life time and to reuse the

base with new pouches.

[0040] Each pouch receiving section 133 of the rack element 130 comprises openings
112, 114 that con be used for fixation of the bus bars 122, 124. A snap-in mechanism,
screws or other reversible fixation means can be used to arrange the bus bars 122, 124 on

the rack element 130.

[0041] While various embodiments of the present invention have been described above, it
should be understood that they have been presented by way of example only and not
imitation. Tt really would be apparent to a person skilled in the art that various changes and
form in detail can be made therein without departing from the scope of the invention. Thus,
the present invention should not be limited by any of the above described exemplary
embodiments, but should be defined only in accordance with the following claims at their

equivalence.



(20) JP 2012-256597 A 2012.12.27

CLAIMS

1. A battery rack (100) for supporting a plurality of pouches (20) , containing at least
one electrochemical cell, the rack comprising:

- a plurality of pouch receiving sections (133) with releasable fastening
clements (40) for releasably fixing and supporting the respective pouch (20);

- at least one pair of electrical contact elements (122, 124) for electrically
contacting the at least one electrochemical cell in the at least one of the
plurality of pouches (20), positioned within the pouch receiving section (133),,
wherein the pouch (20) is arranged in a pouch support frame (30), and wherein
the fastening element (40) is adapted to receive and mechanically support the

pouch support frame (30).

2. The battery rack (100) according to claim 1, wherein the battery rack (100)
comprises a heat sink (150) in thermal contact with at least one electrode of the at
least one electrochemical cell in the at least one of the plurality of pouches (20))

when the pouch is attached to the battery rack (100).

3. The battery rack (100) according to claim 2, wherein the rack element (130) and the
heat sink (150) together form a rigid structure.

4. The battery rack (100) according to any one of the preceding claims, wherein the
battery rack (100) comprises at least one electronic circuit (160) for controlling the

at least one electrochemical cell.

5. The battery rack (100) according to any one of the preceding claims, wherein at
least one of the electrical contact elements (122, 124) is in electrical contact with

the at least one electrochemical cell of at least two of the plurality of pouches.

6. The battery rack (100) according to any one of the preceding claims, wherein the

battery rack (100) further comprises at least one sensor.
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7. A secondary battery comprising
a. at least one battery rack (100) according to any one of the preceding claims;
and

b. aplurality of pouches (20) fastened to the at least one battery rack (100).

8. The secondary battery of claim 7, further comprising a housing in which the at least

one battery rack (100) and the plurality of pouches (20) are arranged inside the

housing.

9. A method for manufacturing a secondary battery, the method comprising:
a. providing a pre-assembled battery rack (100) according to any one of claims
1to7;

b. reversibly attaching at least one pouch (20) to the battery rack (100),
wherein the reversibly attaching the at least one pouch (20) to the battery rack
(100) comprises placing the at least one pouch (20) in a pouch support frame
(30) and reversibly attaching the at least one pouch support frame (30) to the
battery rack (100).

10. The method for manufacturing a secondary battery of claim 9 or 10, wherein the
reversibly attaching the at least one pouch (20) to the pre-assembled battery rack
(100) comprises at least one of establishing of an electrical contact, a thermal

contact and mechanically supporting the at least one pouch by the batter rack (100).

11. The method for manufacturing a secondary battery of any one of claims 9 to 11,
further comprising arranging at least one electrical contact element electrical
contact elements (122, 124) such that it is in electrical contact with two or more

electrode contacts (12, 14) of two or more pouches (20).
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12. A method for replacing an electrochemical cell of a secondary battery, the method
comprising:

a. releasing a pouch (20) containing the electrochemical cell to be replaced
from a battery rack (100) according to any one of claims 1 to 7, to which the
pouch is reversibly attached;

b. attaching a replacement pouch to the battery rack (100),

wherein the at least one pouch (20) and the replacement pouch (20) are placed

in a pouch support frame (30), the pouch support frame (30) comprising a

releasable mechanical fixation.

1. ABSTRACT

The present disclosure relates to a method for manufacturing and to a method for replacing
pouches of a secondary battery. The present invention also relates to a rack or base for a
secondary battery. The base comprises a plurality of reception portions wherein each one
of the plurality of reception portions comprises a fastening element for receiving and
mechanically supporting at least one of a plurality of pouches. A pair of electrical contact

elements is provided for contacting the ¢lectrochemical cell in the pouch.

2. REPRESENTATIVE DRAWING

Figure 1
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