JP 2010-10130 A 2010.1.14

(19) BFREREHFT (JP) X M A EA) (1) s A RS
15882010-10130
(P2010-101304)
43 &ME ERZ2E1A148(2010.1.14)
(51) Int.CI. F1 F—=a—F (%)
HOS5B 33/06 {2006.01) HOSB 33/06 3K107
F218 2/00 {2006.01) F21S 2/00 470
HO1L 51/50 (2006.01) HOSB 33/14 A
F21Y 105/00 (P006.01) F21Y 105:00 100
ETER F BREO® 19 OL HMESELE (£49 8)
Rl HEES $FEE2009-135779 (P2009-135779) | (71) HEEA 500341779
(22) HEEH SERR2IE6HEH (2009.6.5) TSSO R—=T =BT TR W
Gl ESEEEESES 10 2008 027 519.0 — - ZINTFERST - TFA T YT
(32) 5%l SERG205E68 108 (2008. 6. 10) VFEY T AN AVE - TAVE NS —
@3 EEEEER K1 % (DE) Fixi-.- 71542

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

(72) FEERE

KA VEHLLMME, 80636 T2~
v, N pS—k 27Vz—
100091432
#E+ HTF
100124729
#EL & filfE

any FTANLCT

FAVYE, 01099 RLVAFY, 7+
NWAPARZ—E 24

ﬁ_.

BARRIZA

64 [RADEH] 75 v b RAF A ABLV Ty FRIAT A ADEMITE

GHoOooOooooooooo
goooboboooooooboooooooooon
gboooobooobooboobooboobooobooo
gbogoooboobooboobooobooboao
oooobooooooooobooooooooooon
gboooboooboobooboobooboooobooo
gbooooboooboobooboobooobooooboao
ooooboooooooooooooooooooon
gooobobooooooooooooooooooon
gbooobooobooboobooboobooobooo
gbooooobouoboobooboobooboao
goooboooooooooooooooooooon
goooboooboobooboobooboooobooo
gbogoooboobooboobooobooboao
goooboooooooooobooooooooooon
gboooboobooboobooboooboooobooo
gbooooboooboobooboobooobooooboao
u

goooooo

220



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
e s e e e R e ) e ) e e s e s Y Y

OooooooooooQgoao
Oo0oDoooooooogoQgogao
OooooooooooQgoao

Ooooogogaog

OoOoo0oood
OOoo0ooodg
OoOoo0oood
OOoo0ooog
O0Ooo0oood
OOoo0ooog
Oo0Ooo0oood
OoOoo0ooog
O0Ooo0oood
OoOoooodg
O0Ooo0oo0ood
OoOoooog
O0Ooo0oood
OoOoo0ooogdg
O0Ooo0oo0ooOo
OoOoooogdg
O0Ooo0Ooo0oodo
OoOoo0ooogdg
O0Ooo0oo0ooO
OoOoo0ooogdg
O0Oo0ooodg
OoOoo0ooogdg
O0Ooo0ooog

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 0Oooo
O 0Oooo
O Oooo
O Oooo

O 0o oo

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

O 0Oooo

O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O O0ooo

O O oo

OoOoo0oood
OOooooogod
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
OO oOooo
O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

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 O0ooo

O Oooo

) JP 2010-10130

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O O oo
O Oooo
O O0Oogo

O
O
O
O
O
O
OJ
O
]
O
[
O
O
O
O

O Ooooo
OO oOooo
O Ooooo
O Ooo0ooo
O Ooooo
O OooOooo
O Ooo0ooao
O Ooooo

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

0O O
O O
O O
O O
0O O
O O
O d
O O
O d
O O
O d
O O
O O
O O
O d

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

O

O

O

2010.1.14

O Ooooo
O Ooo0ooao

O
O
O
]

O
O
O
O

O
O
O
O

10

20

30

40

50



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
e s e e e R e ) e ) e e s e s Y Y

Ooooooooooodg

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O 0o oo
O 0Oooo
O Oooo
O Oooo

e e ey e e ey e sy e B

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

O
O
O

O 0Oooo O

OJ
O
O

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

O
O
O

O Oooo
O 0Oooo
O 0Oooo

O OooOgoao
O 0Ooooo
O Ooogooao
O Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O O0Oogoao
O Ooooo
O OoOgooao

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

O o0oooo

O
O

O oOooo

O 0Oooo

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
OO oo
O 0Oooo
O O0Ooog
O 0Oooo
O 0Oooo
O 0Oooo
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

3) JP 2010-10130

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 Oooo
O O ogo
O Oooo
I [ o [
O Oooo
O O oo

O

O
O
O
O

O
O
O
O
O
O
OJ
O
]
O
[
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O

O

O 0o oo O

O

2010.1.14

O
O

O
(]
O
(]

O
O
O
O

O
O
O
]

O 0o oo
O 0o oo
I [ o [
O 0o oo

O
O
O
O

O 0Oooo
O 0Oooo

10

20

30

40

50



ey e e e ) ey e e e [ ey [ Y Iy
e e e e e e e ) e e e e e e e s Y Y
ey ey e ) ey e e e e ey Y Iy
ey s e e e e e ) e e e e e e e s e s e Y Y
ey e e ) ey e e ey Y Iy

O 00O oooU0D oo ooUgoU U oUooDooggooao

O 0Oo0oooo
O Oo0oooao
O O0Oo0oooo
O Oo0oooao
O 0Oo0oooao
O Oo0oooo
O 0Oo0oo0ooao
O Oo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Oo0oo0ooao
O OoOo0oooo
O 0Oo0oo0oo0oao
O Ooo0oooo
O 0Oo0ooO0oo0oao
O O0Oo0oooo
O 0Oo0oo0oo0oao
O O0Oo0oooo
O O o0oooao
O O0Oo0oooo
O OoO0oooo
O Ooo0oooo
O Oo0oooao
O 0Oo0oooao
O Oo0oooao
O Ooo0oooo
O Oo0oooo
O 0Oo0oo0ooao
O Oo0oooo
O 0Oo0oo0ooao
O Ooo0oooao
O 0Oo0oo0ooao

OO0 Do ooo4goooDoooggogoao
OO0 oDooooooooooogogooo

I Y o Y

O 0O0ooogogog

O o0Oooo
O oOooo
O o0Oooo
O oOooo

Ooo0o0oooQgodg
OoOoo0oooogdg
Ooo0oo0ooooQgodg
OoOoo0ooogoogdg
Ooo0oo0oooOodg
OoOoo0ooogoogdg
Ooo0o0ooOodg
OoOoo0oooogdg
Ooo0Oo0ooOodg
OoOoo0oooogdg
OooO0oo0ooood
Oo0o0oooogdg
OooOoo0oooodg
Oo0o0oooogdg
OooO0oo0ooood
OooOoooooQgodg
OooO0Oo0ooood
OoOoo0ooooQgdg
Ooo0Oo0oooOoad
OoOoo0ooooQgdg
OO0oo0oooogdg
Oo0oooQgodg
OO0O0o0oooogdg
OoO0o0oooQgdg
OO0o0o0oooogd

O 0Ooo0oooo
O OoQgooo
O 0Ooo0oooo
O O oOgooo
O 0Ooo0oooo
O OooOgooo
O 0Oo0oooao
O OooOgooo
O 0Oo0oooo
O Ooo0goooo
O 0Oo0oo0ooao
O 0Ooogoooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oooao
O 0Ooo0oooo
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Oo0oo0ooao
O 0Ooo0oooo
O O o0Ooooo
O 0Ooo0oooo
O O o0gooo
O 0Ooo0oooo
O Oogooo
O 0Ooo0oooo
O OoQgooo
O 0Ooo0oooo
O OoQgooao
O 0Oo0oooo

OO0 oooooggogogoao
Ooooooooogooao
OO0 oooooggogooao
OooooooooQgooao
Ooooooogoggogooao
OooooooooQgooao
Oooooooggooao
OooooooooQgooao
Oooooooggooao
OoooooooQgooao
Oooooooggooao
Ooooooooogooao
Ooooooogogogooao
Ooooooooogoooao
Oooooooogoggooao
Ooooooooogooao
Ooooooogoogooao
OoooooooogoOooao
OooooooogooQgooao

O 0OoOoo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O Oooo

O 0o oo

O Oooo

O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
OJ
O
]
O
[
O
O
O
O
O
O
O
O
(]

O
O
O
O
O
O
O
O
O
O

O Ooogoo

O O0ooo

O Oooo

O 0Oooo

O 0o oo

O 0o oo

O Oooo

O 0o oo

O Oooo

4)

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 oo
O Oooo
O Oooo

O
O
O
O
O
O
O

Ooo0ood

|

O Oooo

JP 2010-10130

O O oo

O Oooo

I Y o [

O Oooo

O0Ooo0oooaoo
O0Ooo0ooogoaog
O0Ooo0oooaoo
O0Ooo0oooao
O0Ooo0oooao
O 0Oooooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao

O O oo

O Oooo

O 0o oo

O O0ooo

2010.1.14

gooano

O

O 0o oo

O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

O

O 0Oooo

O

O 0o oo

O

O O0ooo

10

20

30

40

50



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
e s e e e R e ) e ) e e s e s Y Y

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0OoOooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O o0oooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao

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

O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
OJ
O

O0Ooo0oooao
O 0Ooo0oooog
OOoo0oooao
O 0Ooo0ooogoog
OoOoo0oooao
OOoo0oooaog
O0Ooo0oooa.o
OOoo0oooaog
O0Ooo0oooa.o
OoOoo0oooaog
O0Ooo0oo0ooa.o
OoOooooaog
O0Ooo0oo0ooa.o
OoOooooaog
O0Ooo0oo0ooao
OoOoo0oooaog
O0Ooo0Oo0ooao
OoOoo0oooaog
O0Oo0Oo0ooa.o
OoOoo0oooo
OO0Oo0oooog
OoOoo0oooao
O0Ooo0oooog
OoOoo0oooo

oo oooooogoQgoo-g
OO0 oooooggg
oo oooooogoQgoo-g
OO0 oooooggog
oo oooooogogoQgo-g
OO0 oooooggog
oo oooooogooQg-g
OO0 ooooogogog
oo oooooogoog-g
OO0 oooooogogog
oo oooooogooQgo-g
OO0 oooooogoQgog
oo oooooogoQg-g
OO0 oooooogogog
Oooooooogoogo-g
oo oooooogoQgoog
Ooooooooogo-g
oo oooooogoQgog
OOooooooooOgodg
oo o ooooogoQgog
OO0 o oooogogdg
oo oooooogoQgog
OO0 ooooogogog
oo oooooogoQgog
OO0 oooooggg

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

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

OooooQgooo

O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O O0OoOooood
OOoooood
O O0Oo0ooood
OOoo0ooood
O Ooo0ooood
OOoo0ooood
O Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
OoOoo0oo0oood
OOoooood
OOoo0oo0oood
OoOoo0ooood
O0Ooo0oo0oo0ood
OOoooood
O 00O o0oood
OOoooood
O 0O0o0ooood
OoOoo0ooood
O 0O0oOooood
OOoooood
OO0Oo0ooood

)

X Ooogodg
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo

oooDooOOood
oooOoOoOood
oooObDOoOo0ood
oooDooood

JP 2010-10130

O 0o oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

2Dpooo0oo0oo

O

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

O

OO oOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao

Ooooooogogooo
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogogooao
Ooooogogooao
OoooooOoogogoao

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

O 0Ooo0oooo
O Ooogooo
O 0Ooo0oooo
O Ooogooo
O 0Ooo0oo0ooo
O OooOgoooo
O 0Oo0oo0ooo

O
O
O

O
O
O

2010.1.14

10

20

30

40

50



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
e s e e e R e ) e ) e e s e s Y Y

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O O0Oo0ooogoaog
O Ooo0oooao
O Oo0ooogoaog
O Ooo0oooao

OoOoo0oooogod
OOoo0oooogd
Oo0oo0ooogod
OOoo0oooogd
OooOoo0ooood
OOoo0oooogd
OoOoo0oood
OOoo0oooogd
OoOoo0ooood
OoOooooogd
OoOoo0oood
OoOoo0oooogod
I B
OoOoo0oooogod
I B
OoOoo0oooogod
Oo0Ooo0oood
OoOoo0oooogod

O Oooo

Ooooooogogoooaoo
OO0 oooodgogooao
Oooooogogoooao
OOo0Doooogogooao
Ooooooogooooao
Oooooogogooao
Ooooooogooooao
Oo0ooooogogooao
Oo0ooooooOooooOoaoo
Oooooogoooaoo
OoooooogooooOoaoo
Oooooogoooao
Oo0oo0ooogooOoooOoaoo
Oooooogoooao
Ooo0oooogooOoooOoao
Oooooogogoooaoo
OOo0ooO0oooOooOooOooOoao
Oooooogogoooaoo
OOo0oo0ooooOooOooOooOoao

O Oooo

O oOoooo
O Oooogoog
O o0oooo
O Ooooo
O o0oo0ooo
O 0Ooooao
O oOoo0ooo
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooooog
O oOoooo
O Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooao

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

O O oo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O O0ooo

O Oooo

O Oooo

O Oooo

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O 0Oooo

O O0ooo

O Oooo

O Oooo

O O0ooo

O O0ooo

O Oooo

O Oooo

O O0ooo

O O0ooo

O Oooo

O Oooo

(6

O O0ooo

O 0Oooo

O Oooo

O Oooo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O 0Oo0oo0oo0oao
O Ooo0oooo
O Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O OooOoooao
O0Ooo0oooao
O Oooooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao

O 0ooo

O 0ooo

O Oooo

OooooooogogQgogoo
OO0 ooooogdgogaog
OooooooogogQgoo
OO0 ooDoooggogaog
OooooooogQgogoo
OO0 oooooggogaog
OooooooogQgoo
OO0 oooooggogaog
OoooooooQgogoo
OOo0oooooggogo
OoOoooooogoQgoo
OOo0ooooogQgogo
OoOoooooogoQgooo
OOoooooogQgogoo
OoOooooooQgooao

O Oooo

O
|

|

O o0ood

O o0ood

O

O Oooo

O Oooo

JP 2010-10130

O
O
O
O
]
O
]

O O ogogo
O 0Ooogooo
O O ogogo
O 0Ooo0gooo
O O ogoo
O 0Ooo0gooo
O 0o ogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

O 0O oo
O Oooo
O Ooogoo
O Oooo
O Oooo
O Oooo
O Oooo

O O oo
O Oooo
O Ooogo
O 0Oooo
O Oooo
O Oooo
O 0o oo

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

OJ
O
OJ
O
O
O
O

O
O
O
O
O

O O0ooo

O
O
O
O
O

2010.1.14

O Oooo

O 0Oooo

O Oooo

O O0ooo

10

20

30

40

50



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

OoOo0oo0oogooogao
[y A Y N Iy

O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo

e s e e e ) e e ey e e [ A s [ [
Iy e e e [ |
e e e e e ) e e e s e e [ A s [ [

OooooooogooQgooao
OO0 ooooggogooao
Ooooooooogooao
OO0 oooooggogooao
OooooooooQgooao
Oooooooggooao
Ooooooooogoooao
Oooooooggooao
OooooooooQgooao
Oooooooggooao
OooooooooQgooao
Ooooooogoggooao
Ooooooooogoooao
Oooooooggooao
Ooooooooogoooao
Ooooooogoo
OooooooQgoao
Ooooooogogoo
OoooooogooOoo
Ooooooogogoo
OO0 oooogogogao
OooooooQgoao
OO0 oooogogogao
OooooooQgoo
OO0 ooooggogao
OooooooQgoao
Oooooogogogao

O Oooo

O Oooo

O
|

O
O
O
O

O
O
O
O

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

Ooooooogoogoo
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoo
Ooooogogoao
Ooooooogoogoao
Oooooogogoao
Oooo0oooogoao
Oooooogogoao
Oooo0oooogoao
Oooooogogogoao
Oooo0ooooogoao
Oooooogogogoao
Oooo0oooogoao
Oooooogoogoao
Oooo0oooogogoao
Oooooogogogoao
OoOoo0oooogoao
Oooooogogoao
OO0 o0oooogogoao
Oooooogogogoo

O0Ooo0oooaoo
O 0Oo0oooaog
O0Ooo0oooaoo
O 0Oo0oooaog
O0Ooo0oo0ooaoo
O0Ooo0oooaog
O0Ooo0oo0ooao
OOoo0oooao

OOoo0oooo
O Ooo0oooog
OOoo0oooao
O0Ooo0oooog

O Ooo0ooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo.o
O Ooooo

O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O O0Ooo0ooo
O Ooooo
O O oOgooo
O Ooooo
O OoOooao
O Ooooo
O OoOooao
O Ooooao
O Ooooao
O Ooooo
O Ooooao
O Ooo0ooao
O Ooooo
O Ooo0ooo

O 0Oooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0OoOooo
O oOoooo
O 0Ooooo
O oOoooo

P

O O
O O
O O

O
O
O
O
O
O
O
O

O

JP 2010-10130

OO0 oooogg
Oooooooogdg
OO0 oooogdg
Oooooooogdg
OOoooooogdg
OooooooQgg
OOooooogg
Oooo0oooQgodg
Ooooooogdg
Oooo0oooQgdg
OOooooogg
OooooooQgodg

goooao

O

O 0Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo

O

O

2010.1.14

gooano

O Ooooo
O Ooo0ooo

10

20

30

40

50



e e e [ e e e e e e e e e s e e e e = [ s i [

e ) e A A
e e e e e e e e e e e e e e e s = e s o Y i [

I e A A A
OooooooooooOooooOoooOoooOoooOhooooDoooOoooOooohoooooooooooOooOooOod

OO0 O0DooocgogooDooogogogoao

e s e e e e e e s e [ Y I Y

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

OoOoo0oood
OOoo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OoOoo0ooodg
Oo0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oo0ood
OoOoo0ooodg
O0Ooo0oood
OoOoooodg
I B
OoOoooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOooood
OO0Oo0ooodg
OoOoo0oood
OO0oOo0ooodg

O 0Ooooo
O OoOooo
O Ooo0ooo
O OooOooo
O 0Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooo
O Ooooo

O Oooo

O oOoooo
O Oooogoo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooo
O Ooooo
O oOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O o0Ooo0ooo
O oOoooo

oo oooooogogooQg
OO0 ooooogogog
oo ooooogogooQg
OO0 oooooggog
oo oooooogogo

O 0Oooo
O O0Ooo
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
OJ
O

O O oo

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

OoooogoQgooao

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

O 0Ooo0ooao
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
OO o0Ooog
O 0Ooooo
OO oO0ooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooao
O 0OooOooo
O 0Ooo0ooao
O Ooooo

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

O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O O oo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
Q O O O
O 0Oooo

O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo

[

O

O

JP 2010-10130

O Ooooo
O OoOooog
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooo
OO0 e OO

OJ
O
OJ
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
O
O
O

O
O
O
O
O

O
O
O
O
O

2010.1.14

O

O 0Ooo0ooao

O 0Oooo

10

20

30

40

50



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
e s e e e R e ) e ) e e s e s Y Y

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

O0Ooo0oooaoo
O Ooo0oooo
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooao
Q OO Oogdg
O0Ooo0oo0ooaoo
O Ooo0oooao
O0Ooo0oo0ooaoo
O 0Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
O Ooo0oooaoo
O 0Ooo0oo0ooao
OOoo0oooaoo
O 0Oo0oo0ooao
OOoo0oooaoo
O 0Oo0oo0ooao
O0Ooo0oooaoo
O 0Oo0Oooo
O0Ooo0oooaoo
O0Oo0oooo
O0Ooo0oooaoo
O 0OooOoooo
O0Ooo0oooaoo
O 0Ooo0oooo
O0Ooo0oooao
O 0Ooo0oooo
O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao

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

O
O
O
O

O
O
O
O

O 0Oooo
[ = A |

O
O
O
O
O
O
O
O

O
O
O
O

O
O
O
(]

OoOoo0oooao
O0Ooo0oooog
OOoo0oooao
OOooooaog
Oo0oO0oOge ™

O Ooooo
O OoOooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oOooo
O Ooooo

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

O O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
OJ
O
]
O

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

OOooooaog
O0Ooo0oooao
OOoo0oooaog
O0Ooo0oooao
OOoo0oooaog
O0Ooo0oo0ooao.o
OoOooooaog
I B

O O0ooo

O Oooo

O 0Oooo

O 0o oo

O 0o oo

O Oooo

O 0o oo

€))

oono
oo

O Oooo

O
O
O
O
O
O
O
O
O
O
O

O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O Oo0goo
O Ooooo
OO oOooo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo

O 0o oo

O Oooo

O 0o oo

O Oooo

O 0o oo

O Oooo

Ooo0ood

O Oooo

JP 2010-10130

O O oo

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

O Oooo

oooao
oooao

I Y o [
O Oooo
O O oo
O Oooo

O
O
O
O

O O
O O
O O
O O

O 0o oo

O
O

O
O

O
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

O O0ooo

O

2010.1.14

gooano
oon

O 0Ooo0ooo

O 0o oo
O 0Oooo
O 0o oo
O O0ooo

O
O
O
O

[ |
O O
O
O

O Oooo
O 0Oooo

10

20

30

40

50



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

OoOoo0ooogdg
OO0Oo0ooog
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0OoOooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O o0oooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao

O
[

s e I o B
e s s e e R e e s e e e s ) [

O 0Oooo
O Oooog
O 0Oooo
O Oooo
O 0Oooo
O 0Oooog
O 0Oooo
O Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
o |
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Ooog
O Oooo
O Oooog
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
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 0Oooo
O Oooo
O 0Oooo

O0Ooo0oooaoo
O 0Oo0oooaog
O0Ooo0oooaoo
O 0Oo0oooaog
O0Ooo0oo0ooaoo
O0Ooo0oooaog
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Oo0oo0ooao
OOoo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O 0Oo0Oo0ooao
O0Ooo0oooaoo
O 0Oo0Oo0ooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O 0Oo0ooogoaog
O0Ooo0oooaoo
O 0Oo0ooogoaog
O0Ooo0oooaoo

Oooooooogdg
OOooooogg
OooooooQgdg
Oooooogg
OooooooQgg
OOooooogg
OooooooQgodg
Ooooooogdg
OooooooQgdg
Oooooogdg
Oooo0ooooQgodg
Ooooooogg
OooooooQgodg
Ooooooogg
OoOooooogadg
Oooooooogg
OoOooo0oooogoadg
Oooooooogg
OoOoooooogoadg
OooooooQgg
OO0 ooooogdg
OooooooQgdg
OO0 oooogg
Ooooooogdg
OOooooogg
OoooooooQgdg
OOooooogg
OooooooQgdg
OOooooogg
OooooooQgdg
Oooooogdg
OooooooQgdg

OooooooQgoo
OOo0oooooggogao
Ooooooogoao
OOo0oooooggogao
OooooooQgoo
Oooooogoggogao
OooooooQgoao
Oooooogogogoao
OooooooQgoao
Oooooogogoao
OooooooQgoao
Ooooooogogoao
OooooooQgogoao
Ooooooogoo
OooooooOgogoao
Ooooooogoo
OooooooQgoao
Ooooooogogoo
OoooooogooOoo
Ooooooogogoo
OO0 oooogogogao
OooooooQgoao
OO0 oooogogogao
OooooooQgoo
OO0 ooooggogao

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

(10)

oono
oo

O

JP 2010-10130

gooano

O

O

Ooooooogodg
O O0ooooogd
Ooooooogodg
O O0ooooogod
Ooooooogodg
O Oo0ooooogod
OOoooooodg
O O0ooooogod
Ooooooodg

O

O

O Ooooao
O Ooo0ooao
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

2010.1.14

gooano

O

O

O

O Ooo0ooooaog
O Ooo0ooooao

O

10

20

30

40

50



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
e s e e e R e ) e ) e e s e s Y Y

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo

Ooooooogogooao

OoooooQgogogoao
Ooooogogoao
OoooooQogogooao
Ooooogogoao
OoooooOgogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
OoooooOoogooao
Ooooogogoao
OoooooOoogooao
Ooooogogooao
OoooooOoogooao
Oooooogogooao
Oooooooogooao
Oooooogogooao

OoOoo0oooao
O0Ooo0oooog
I B
OOoo0oooog
OoOoo0ooao
OOoo0oooaog
I B
OoOoo0oooaog
O0Ooo0oo0ooa.o
OOoo0oooaog
I B
OoOoo0oooaog
O0Ooo0oo0ooao
OoOooooaog
O0Ooo0oo0ooao
OoOooooaog
O0Ooo0Oo0ooa.o
OoOoo0oooog
O0Ooo0Oo0ooa.o
OoOoo0ooooo
O0Oo0oooog
OoOoo0oooao
O 0Ooo0oooog

OoooooQgogooao
Ooooogogoao
OoooooQogooao
Ooooogogoao
OoooooOgooao
Ooooogogooao
OoooooOoooao
Ooooogogooao
OoooooOooOooao
Ooooogogooao
OoooooOooOooao
Ooooogogooao
Oooo0oooOoogooao
Oooooogogooao
OoooooooOooao
Oooooogogooao
Oooo0ooocOoogooao
Ooooogogooao

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

Oo0ooooodogoao

Ooooooogogogoao

Oo0oooodgogoao

Ooooooogooao

Oooooodgogoao

Ooooooogooao

Oooooodgogooao

O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O 0o oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

Ooooooogogooao

Oooooogogooao

Oooo0ooogogooao

Oooooogogooao

Oooo0ooogogooao

(11) JP 2010-10130

Oooooogogooao
Oooo0oooogoao
OoooooogQgoao
Oooo0oooogoao
OoooooogoQgoao
OoOooooogoao
OoooooogoQgoo
OooooogoQgogao
OoooooogQgoo
O0ooooogogogao
Ooooooogoggoo
Ooooogogoao
OoooooogoQgoo
Ooooooggoao
OoooooogooQgoo
Ooooooggoao
OooooooQgoo
Oooooggoao
Oooo0ooogoQgoo
Ooooooggoao
Oooo0ooogoQgoao

OoOoo0oo0ooodgadg
Oooooogdg
OoOoo0oooodgadg
OoooooQgdg
OO0 oooogoogdg
OooooooQgdg
OOooooogoogd
OooooooQgdg
OOooooogogdg
OooooooQgdg
Oooooogogdg
Oooo0oooQgdg
OOooooogogdg
OooooooQgdg
OoOooooogogdg
Oooo0oooQgdg
OOooooogogdg
Oooo0oooQgdg

O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao

I [y |
OoooooogoQgdg
OO0 oooogogdg
OoooooogQgdg
O0ooooogogdg
OoooooogoQgdg
OOo0ooooggdg
OoooooogoQg™g
OOoooooggdg
Oooo0ooogoQgo-g
OOoooooggdg
OooooooQgdg
OOooooogogdg
Oooo0oooQgQg
OOooooogogdg
Oooo0ooodgdg

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

O
O
O
O
O

2010.1.14

10

20

30

40

50



e e e Y Iy

O 0OoOooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
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
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo

Iy ey e Iy
OoooOooooooooooOoooooooooooooOoooooooooooooooo0ooQgoanbo
I R

Oo0oooooooooogogQgog

e ey v e ey ey

e s e e e e ey e e e e s e s [

OO0 oooooQgoooo
OO0 ooooogogooao
OO0 oooooQgooooo
OO0 ooooogogooao
oo ooooooQgooooo
OO0 ooooogogooo
oo oooooogooooo
OO0 ooooogogoooo
oo oooooogooooo
OO0 ooooogogoooo
Ooooooooogooooo
OO0 ooooogogoooo
Ooooooooogoogoooo
OO0 oooooQgoooo
Ooooooooooooao
OO0 oooooQgooooo
Ooo0ooooooooOoooao
OO0 oooooQgooooo
Ooo0ooooooooOoooao
OO0 oooooQgoooo
OO0 oo ooogogoooao
OO0 oooooQgoooo
OO0 ooooogogogooao
OO0 oooooQgoooo
OO0 ooooogogooao
OO0 oooooQgogoooo
OO0 ooooogogooo
oo ooooooQgooooo
OO0 ooooogogoooao
oo oooooogooooo
OO0 ooooogogoooao
oo oooooogooooo
OO0 ooooogogoooo
Ooooooooogooooo

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo

OooooooogogQgoo
OO0 oooooggogao
OooooooogoQgoo
OOo0oooooggogao
OooooooogooQgoo
OoooooogQgogao
Oooo0oooogooQgoo
OoooooogQgogoao
OooooooogoQgooao
Oo0ooooogQgoao

Ooooooogoo
Oooooogogogao
Ooooooogoo
Oooooogogoao
OooooooQgoo
Ooooooggoao
Oooo0ooogoo
Ooooooggoao

O 0Ooooo

O O0Oogoao

O 0Ooooo

O oOooo

O o0Ooo

O
O o0Oooo

O 0Oooo

Oooo0oooQgdg

Oooooogogoao
Oooo0ooogoao
Oooooogogogoao
Oooo0ooogoo
Ooooooogogogoo
Oooo0oooogoo
OooooogoQgoo
OoOoo0oooogoo
Ooooooogoo
Oooo0oooogoOoo
OooooooQgoo
O0ooooogoQgogao

O 0Oooo

O oOooo

Ooooooogogoao
Ooo0oooogogo
OooooooQgogoao
Ooooooogogoo
Oooooooogoogoao
Ooooooogogoo
Oooooooogogoao
OooooooQgogoo
Oooooooogogoao
OooooooQgogoo
O oD oooogogaog

O o0Oooo

O oOooo

O o0Oooo

(12)

O oOooo

O 0Oooo

O oOooo

O o0Ooo

O o0Oooo

O 0Ooo

O oOooo

O Oooo

Oo0oooQgogoao
OO0 oooogogo
OooooooQgogoo
OO0 oooogogo
OooooooQgogoo
O Oo0oooogogao
Oooooooogogoo
Oooooogogo
OooooooQgoo
Oooooogogao
OooooooQgogoao
Ooooooogogoao
Oooooooogogoao

Ooooooogdg
OO0 oooogdg
Oooooooogdg
OO0 oooogdg
Ooooooogdg
O Oooooogdg
Oooooooogdg
OOooooogdg
OoooooooQgodg
O Oooooogdg
OooooooOgodg
Ooooooogdg
OoooooooOgodg

O o0Oooo

JP 2010-10130

O
O
O
]
O
]

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

O
O
O
O
O

O 0Oooo

2010.1.14

O oOooo

O o0Ooo

O oOooo

O o0Oooo

10

20

30

40

50



(13) JP 2010-10130 A 2010.1.14

o%
<
o%
X X
0:0

TR

I e 1 I I 6 I A 6 0 R B R A B e e N e N N N N N e N N N NN N
gdoobobodooobbooobobooob b0 oD bLDbObUoUo oD bObbOboUoooDboooao
godooboooooboooooooooobboo oo boDbooo o boDbooooooooan
ooooooa
oooooao
godooobobooooboboooooboooboboo oo oDboo o bobboboooooooao
goboboodoooob oo b0 ooDoD oo oooDob oo oOoooOobO
I I e e 1 I I 1 1 I 0 B A B A I O 0 A A R R R R AR A
gdooboboooobbooobobuooo bbb oD boDbObUoUo o bObbOboUoooDboooao
Oo0oo00oooooob o000 b0 oooD oD oDooooDobooooooOobdo
I e 1 I I 6 I A 6 0 R B R A B e e N e N N N N N e N N N NN N
I 1 e 1 I I A R R W A R M O
godooboooooboooooooooobboo oo boDbooo o boDbooooooooan
gobobodoodoooob o000 b o000 oooDob oo ooooOobo
I I 1 I T 1 1 e 1 I A 6 A A R R A A N A
godooobobooooboboooooboooboboo oo oDboo o bobboboooooooao
goo00ooo0ooooboooo0oooob oo ooooboooooao
oodon oodogno
150 B3 170 A3
A‘}‘ \ B2 & B
A 4 N

- N\

' 2\
B4 A2 ggg —

==

3
KIS K
Fotesees

>
=
N

N

el

L)

[ev]

=
N,

-

=

fam]
100\

TR
o 0% %

AAANMHHHHE T m»uba

N

7



goooano

goooao

goooao

Doooo
\E
110
i
L —120
ooooo
150
, e
=,
130 150
120~
[4 4
[ —110

(14) JP 2010-10130 A 2010.1.14
gogooano
4
/
/
/
X
N\
AN
N
N
goooano

| ARNARRRRRY

=T
o

B

coTeTeTers

0

%
s

S
X5

09!
R
22227

5

s
R0
o

Oo0oo0o
2200 1500

2404 240c
|_—100

150d 150¢
170

240a
220a 240b

150a



(15) JP 2010-10130 A 2010.1.14

goooano oggoao

1500
200b 241b  221b '

240c
240d

240d 241b

150d

170
240a -

~<__—”///,/f 221a 241a 2223 240b
150a

221a 241a 222a

150a-«/f

Ooooad
220¢c

X/\1 00

2200~

220a 220



JP 2010-10130 A 2010.1.14

(16)

oooobooao

ogogoano

K

360

v v

TTRITIN

NEZZZALL

=

100a

ggooano

gooodad

710

240

710

220a

77774120

120

9-9’

110

goooano

750

}100

140
130
120

X

740

8-8'



17 JP 2010-10130 A 2010.1.14

gooooooaoo

(72000 0000000000000
000000000000000000000000000000000000000000
(7000 00000
000000000000000000000000000000000
(72000 C0OOO00O000O0
0000000000000000000000000000000000
OO0O0O0(00) 3K107 AAOL BBO2 CC29 CC33 CC42 CCA3 CC45 DD38 DD39 EE63
0000 OO FFO4 FF15 GG53



(18) JP 2010-10130 A 2010.1.14

gooooooanb

Flat lighting devices and method of contacting
flat lighting devices

5 Description

The present invention relates to flat lighting devices and

a method of contacting flat lighting devices, and in

particular to side contact structures for large-area OLED
10 (organic light-emitting diode) lighting areas.

Novel area lighting elements may be realized on the basis
of organic light-emitting diodes. As flat lighting device,
which have moderate luminance as compared to conventional

15 LEDs (light-emitting diodes), OLEDs are ideally suited for
producing flat diffuse 1light sources (e.g. lighting
panels). These 1light sources will be applicable in as
manifold a manner as the displays which are based on
organic light-emitting diodes. Due to the thin-film

20 technology used, it will further become possible in the
production of OLEDs to realize flexible lighting devices
which will then enable new applications in the illumination
of rooms, for example.

25 Since OLEDs represent current-operated components, an
important point in the production of large-area lighting
elements is homogeneous current density distribution over
large areas. With OLEDs, typically at least one transparent
contact 1is formed, which may comprise, for example, a

30 conductive oxide (TCO, transparent conductive oxide).
Alternatively, the transparent contact may also be realized
as a transparent metal layer. Due to the low conductivity
of the TCO layer, said layers frequently limit the
homogeneity of the current density distribution as well as

35 the maximally achievable size of a lighting area.
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The standard design of a conventional OLED may be
summarized as follows. Indium tin oxide (ITO) having a
layer thickness of, e.g., about 100 nm may be used as the
transparent conductive oxide, for example, wherein the ITO
layer frequently is applied to a glass substrate and may
serve as an anode. Subsequently, an organic layer or an
organic layer structure, which in some cases may comprise
up to seven sub-layers or layers, is applied at a layer
thickness of about 100 to 200 nm. Finally, a metallic
cathode, which may comprise aluminum, for example, is
deposited at a layer thickness of about 100 to 500 nm. With
large-area lighting elements, the high-impedance resistance
of the ITO layer results in an inhomogeneity of the supply
of current. For example, the high-impedance resistance of
the ITO layer may comprise, e.g., a value of about 10 to 20
ohm/square measure. One reason for the inhomogeneity is,
for example, that often the contacts of the ITO layer are
possible only on the edge of the lighting element. Thus, a
maximally achievable size with a uniformly luminous OLED is
limited to 50 x 50 mm?, for example.

In order to achieve larger dimensions, for example metal
reinforcements may be introduced into the ITO layer in the
form of grids. Said metal grids (so-called busbars) reduce
the effective layer resistance in accordance with their
packing density, and thus enable relatively large diode
areas to be realized.

Due to the non-transparency of these metal grids, however,
the effective lighting area is reduced accordingly. For
this reason, metal grids are practical, for example, only
up for to about 25 percent of the ITO area. A useful
improvement would be an increase in the grid metal
thickness, for example, which, however, is not practical
because of the structuring, or patterning, possibilities
and the layer thicknesses of the organic layers.
Additionally, an ITO layer reinforced by metal is contacted
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only on the outer edges, which limits the maximum surface
area of a lighting element despite the effective reduction
in resistance.

Said outer edges may be connected to a distributor plate
via spring contacts or similar electrical contacts, for
example. Since the total current for the ancde and cathode
is supplied or drained off via these contacts, the contact
should be at least divided into two. In a conventional
standard form, two edges (for example in the western and
eastern directions) are connected to the anode, and two
edges (for example in the northern and southern directions)
are connected to the cathode, said directions here being
used as designations for the lateral edges when the
lighting side of the (e.g. quadrangular) plate is looked
upon in a perpendicular manner. This does not result in
optimum connections, since the connection resistances are
different for the cathode and the anode. In addition, such
a conventional arrangement of the contacts is not protected
against polarity inversion, since, e.g., rotation of the
plate by 90 degrees leads to polarity inversion of the
lighting plate. However, in a modification of this contact
configuration, only one contact exists in each case on the

western or eastern side of the plate.

Due to the limited conductivity of the TCO layer, it is
also frequently required, with conventional lighting areas,
to subdivide large lighting areas into individual areas and
to lead the contacts into the distributor plate.

For another standard configuration, all contacts are led to
one side of the 1lighting plate. In order to achieve
homogenous 1light distribution in this configuration, a
lateral wide contacting line is required. However, this in
turn reduces the lighting area. In addition, all of these
conventional connection configurations result in  an
inhomogenous supply of current, which leads to increased
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current densities in various regions (points or lines), and
thus reduces the homogeneity of the lighting panel or
lighting area, since regions having an increased supply of
current have higher luminance, on the one hand. On the
other hand, this results in increased wear and tear at the
same time, which consequently adversely affects the

robustness of the lighting device.

On the basis of this prior art, there is thus a need for a
flat lighting device which guarantees contacting which is
protected against polarity inversion, and which at the same
time improves homogeneity of the supply of current.

The core idea of the present invention is that a flat
lighting device is realized by a layer arrangement
comprising an anode layer, a cathode layer, and an organic
light-emitting layer arranged between the anode and cathode
layers, in that anode contact regions contact the anode
layer, and that cathode contact regions contact the cathode
layer, and in that the anode and cathode contact regions
are formed along the edge of the layer arrangement. 1In
addition, the anode and cathode contact regions are
arranged such that upon rotation by discrete angles, with
regard to which the layer arrangement is invariant relative
to a holder, cathode contact regions are mapped to cathode
contact regions, and/or anode contact regions are mapped to
anode contact regions; in other words, in that the anode
contact regions and/or the cathode contact regions are
arranged over the edge or within an edge region such that
they are invariant upon rotations by the discrete angle.

The discrete angle describes the various possibilities of
inserting the flat lighting device into the holder into
which the flat lighting element is to be inserted. If, for
example, the flat lighting.device has a square shape, the
discrete angle will be 90 degrees, so that a rotation by 90
degrees prior to insertion (or a rotation by 180 or 270
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degrees) does not result in polarity inversion of the flat
lighting element. The reason for this is that even after a
rotation by, e.g., 90 degrees, cathode contact regions and
anode contact regions will still be in the same positions
relative to the holder.

In further embodiments, the anode contact regions contact
the anode layer along the edge region over a first length,
and the cathode contact regions contact the cathode layer
along the edge over a second length, a functional
connection existing between a ratio of the first and second
lengths and the sheet resistance ratios of the anode layer
and the cathode layer. If, for example, the anode layer has
a sheet resistance which is increased by a factor of 5 as
compared to the cathode layer, in embodiments the first
length is also larger than the second length by a factor of
5. In this context, the first and second lengths generally
comprise several sections, so that the first and second
lengths refer to the respective total length (sum of the

sections).

If the flat lighting device is formed by an n corner, for
example, a cathode contact region may be formed, for
example, at each corner point, and the one anode contact
region, respectively, may be formed along the edge sections
which connect two adjacent corner points in each case.
Alternatively, in a further embodiment, an anode contact
region may also be formed at each corner point, and the one
cathode contact region, respectively, may be formed along
the edge sections.

Thus, in embodiments, the contact regions (anode contact
region and cathode contact region) are arranged
symmetrically along the edge so as to ensure connection
which is protected against polarity inversion upon rotation
of the plate (flat lighting device). In addition, the share
of the sizes of the contact areas (circulation length) 1is
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proportional to the layer resistance ratio between the
anode and cathode layers. 1In further embodiments, an
additional central contact is also formed which further
increases the homogeneity of the supply of current. For
example, a central contact for the cathode may be formed in
that the anode contact region is centrally interrupted, for
example, and in that a cathode contact region is formed
there. To continue to ensure connection which is protected
from polarity inversion, said central contact should be
formed along all of the side faces - or at least along
those side faces which are mapped to one another upon
rotations by the discrete (symmetry) angles. In this
embodiment, too, the share of the contact region sizes
(circulation length) may be selected to be proportional to
the layer resistance ratio between the anode and the
cathode. Further embodiments comprises additional
subdivided, but symmetrical side connections.

In a further embodiment, the layer arrangement is patterned
such that four diode faces result, each of which exhibits
anode and cathode layers of their own. Each of these diode
faces is associated with a pair of side contacts, which
enables the faces to be controlled separately. By means of
a corresponding connection, parallel and serial connections
of the faces may thus be achieved.

It is also possible that in embodiments only two side faces
of the flat lighting device are used for contacting in each
case, as a result of which a larger active lighting area
may be achieved, since those edge regions which are not
used for contacting may also be employed as light-emitting
layers. The share of the sizes of the contact areas (side
lengths) may in turn be selected to be proportional to the
layer resistance ratio between the anode and the cathode.
In this embodiment, too, it is possible to form additional
central contacts (as described above).
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In further embodiments, the corners of the flat lighting
device may be leveled accordingly, and side contacts may be
formed to be symmetrical only. This enables reducing the
beveled corners for installation or mechanical fastening of
the lighting panel by means of screwed, clip or adhesive
contacts, for example through a hole which has been formed.

Finally, it is possible that in further embodiments the
panel 1is contacted only at the corners (for example by
spring contacts). In this context, for example the cover
glass, which may finally be arranged on top of the layer
arrangement, for example, may have the same size as the
substrate. At the corners, the cover glass may be beveled
to provide a contacting area at the substrate corners. The
substrate may be patterned such that the contact regions
for the 1lid electrode lie on an axis of symmetry which
connects mutually opposite corners. The contact area for
the base electrode completely encloses the contact area for
the 1lid electrode as well as the active lighting area and
thus forms a closed frame. This embodiment, which is also
protected against polarity inversion, further minimizes the
edge regions, which enables an even larger active lighting
area as compared to embodiments which have already been
mentioned.

Thus, embodiments include optimized edge contact structures
which are suited, in particular, for large lighting areas
and guarantee contacting which is protected against
polarity inversion. In addition, the homogeneity of the
supply of current is improved over conventional variants.
Finally, the difference in the electrical conductivity of
the contacts (sheet resistance of the anode/cathode) may be
taken into account in the dimensioning of the contact areas
or of the contact regions, so that as low-impedance
contacting as possible is achieved. At the same time, the
entire edge region may thus be utilized for contacting as
efficiently as possible.
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Therefore, the improvements over conventional lighting

devices may be summarized as follows:

- production of OLED lighting panels which are protected
against polarity inversion,

- improvement of the homogeneity of the supply of current,
and

- production of large-format OLED lighting elements.

Preferred embodiments of the present invention will be
explained 1in more detail below with reference to the

accompanying figures, wherein:

Fig. 1 shows a schematic top view of a flat lighting
device 1in accordance with embodiments of the

present invention;

Fig. 2 shows a cross-sectional view of an OLED layer
arrangement; ‘
Figs. 3a to 3e show schematic representations of

rotationally invariant flat lighting devices;

Figs. 4a to 4c show schematic representations of
processing for the flat lighting device in Fig.
1;

Figs. 5a, b show top views of further embodiments wherein
the contact regions are formed only along part of
the edge;

Fig. 6 shows a top view of a flat 1lighting device
comprising central contacts which are formed in

accordance with further embodiments;
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Fig. 7 shows a top view of a flat lighting device
comprising four diode faces in accordance with an
embodiment:;

Fig. 8 shows a top view of a flat lighting device
comprising beveled corners;

Fig. 9 shows a schematic representation of mechanical
fastening of flat lighting devices as are shown
in Fig. 8;

Figs. 10a,b show a top view and a detailed view of a flat
lighting device which comprises contacting at the
corner points only;

Fig. 11 shows a cross-sectional view along the
intersection line 8 - 8’ in Fig. 10b; and

Fig. 12 shows a cross-sectional view along the
intersection line 9 - 9’ in Fig. 10b.

Before discussing the present invention in more detail
below with reference to the drawings, it shall be noted
that identical elements in the figures are designated by
identical or similar reference numerals, and that repeated

descriptions of said elements have been omitted.

Fig. 1 shows a schematic top view of a flat lighting device
having a layer arrangement 100 which comprises a flat shape
and is limited by an edge 150, which may also be
implemented as an edge region. In this embodiment, the flat
shape is implemented as a square, so that there is a
rotational invariance toward rotations by an angle a = 90°,
In addition, the flat lighting device comprises an anode
contact region 220 and a cathode contact region 240, the
anode and cathode contact regions 220, 240 being
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implemented along the edge 150 and contacting the layer
arrangement 100.

In the embodiment shown in Fig. 1, the cathode contact
regions 240 are implemented at the corner points of the
square shape of the flat arrangement, while its anode
contact regions 220 each are formed between two adjacent
corner points. Thus it is ensured that, upon rotation by
the angle a (a = n*90°, n being integer), both the anode
contact regions and the cathode contact regions are
mutually mapped to one another in each case, i1.e. that
contact regions will be arranged in the same manner even
after the rotations by the angle a.

For example, the layer arrangement 100 may be patterned
such that parts of the substrate 110 are left blank between
the layer arrangement 100 and the cathode contact regions
240 and/or the anode contact regions 220, so that an
insulation 170 results. Alternatively, the insulation 170
may be implemented by additional material.

The anode and cathode contact regions 220, 240 are
electrically insulated from one another at points An, Bn,
n=1, 2, 3, 4, along the edge 150, so that anode contact
regions 220 are implemented between points Al and BI1,
between points A2 and B2, between points A3 and B3, and
between points A4 and B4. Similarly, cathode contact
regions 240 are implemented between points Bl and A2,
between points B2 and A3, between points B3 and A4, and
finally between points B4 and Al.

Both the anode contact region 220 and the cathode contact
region 240 are therefore implemented along four edge
sections in each case. Each individual edge section has a
length along the edge, so that the anode contact region in
total amounts to a first length L1 (=sum of the lengths of
the four anode edge sections), and the cathode contact
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region in total amounts to a second length L2 (=sum of the
lengths of the four cathode edge sections). The first and
second lengths L1 and L2 may be selected such that, for
example, the following relation applies:

RA _L1
RK L2

wherein RA designates the sheet resistance of the anode
layer, and RK designates the sheet resistance of the
cathode layer. The sheet resistances are measured in ohm
Per square measure, as is customary. Alternatively, there
might also be a different functional connection with the

lengths for the sheet resistance ratio RA/RK.

In addition, the anode and cathode contact regions 220, 240
may be arranged along the edge 150 in such a manner that
they may only be contacted from one side of the flat shape.
One example would comprise that they may only be contacted
from that direction which projects from the drawing piane
of Fig. 1 (i.e. from the direction of the normal to
surface) .

Fig. 2 shows a schematic cross-sectional view of the layer
sequence 100, which comprises an OLED on a substrate 110.
The OLED has an organic light-emitting layer structure 130,
the organic light-emitting layer structure 130 being
implemented between an anode layer 120 and a cathode layer
140. In the present example, the anode layer 120 1is
implemented between the substrate 110 and the organic
light-emitting 1layer structure 130. The organic 1light-
emitting layer structure 130 may, for example, comprise a
multitude of layers (e.g. seven sheets, one of which is n-
type conducting and another one of which 1is p-type
conducting) .
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As a potential shape of the flat lighting device, Fig. 1
shows a square, embodiments of the present invention being
equally applicable to other shapes.

Figs. 3a-3 show five examples of further flat shapes
comprising different rotational invariances, the rotational
invariance again referring to the different possibilities
of rotating the flat lighting device prior to insertion
into a holder. The rotational invariance therefore is the
symmetry group underlying the potential polarity
inversions, the rotations always being relative to a holder
(fixture), as has been stated. The various rotational
invariances may also be employed as alternative definitions
for the flat shape, so that, for example, the square shape
is equivalent to flat shapes having a rotational invariance
of a=90°.

Fig. 3a initially shows a rectangular shape comprising a
rotational invariance of 180 degrees, i.e. upon rotation
about the axis of rotation by 180 degrees, the axis of
rotation being perpendicular to the drawing plane, the flat
lighting device is mapped to itself. In this embodiment,
too, cathode contact regions may again be implemented along
the corners, and anode contact regions 220 may be
implemented along the connecting lines between two adjacent

corner points (as shown in Fig. 1).

Fig. 3b shows an oval implementation of the flat lighting
device which also comprises a rotational invariance for
rotations by 180 degrees.

Fig. 3c shows a triangular shape for the flat lighting
device, so that a rotational invariance by a = 120°
results, it being assumed that the triangle in Fig. 3c is
an equilateral triangle. If this is not so, the triangle
will have no rotational invariance (i.e. only rotations by
360° will map the triangle to itself).
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Fig. 3d shows the square shape as was already utilized, for
example, in Fig. 1, so that a rotational invariance for
rotations by 90° results.

Fig. 3e shows an embodiment wherein the flat lighting
device is implemented as a hexagon, so that a rotational
invariance of 60° results.

The five examples of the flat shape of the flat lighting
device which are shown here merely represent examples which
may be further modified (e.g. the corners may be beveled or
rounded). In addition, it is possible to select an
octagonal shape, for example, which has a rotational
invariance of 45°.

In this context, the implementation of the contact regions
is to be selected such that the contact regions, too,
respect the rotational invariance. This means that
following rotations by the discrete angle a (180°, 120°,
90°, 60°, 45°, .-.), a rotated cathode contact region will
be located at the same position as the cathode area which
Previously was not rotated. It also means that a rotated
anode contact region will be located at the same position
as a non-rotated anode area. This ensures for rotations,
polarity inversions cannot occur, since the cathode contact
regions and the anode contact regions 220, 240 will always
remain at the same positions.

Figs. 4a to 4c show a potential sequence of processes for
processing the flat lighting device, as is shown in Fig. 1,
for example. In this context, the anode layer 120 is
initially formed on the substrate 110, and is patterned
such that the substrate 110 is exposed along the corner
points. In order to ensure the above-described rotational
invariance, with this patterning, identical or nearly
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identical areas of the substrate 110 are exposed at all of
the corners.

Fig. 4b shows a next step, wherein the organic light-
emitting layer structure 130 is deposited onto the anode
layer 120, the organic layer structure 130 not being
implemented right as far as the edge 150 or as far as edge

regions, but leaves an edge distance R blank.

Fig. 4c shows a following step wherein the cathode layer
140 is implemented on the organic light-emitting layer
structure 130, the cathode layer 140 being patterned such
that, on the one hand, it fills up the corner regions shown
in Fig. 4a and, on the other hand, leaves the anode contact
regions 120 blank, so that no short-circuit occurs.

Finally, a last step (not shown in Fig. 4) may comprise
forming a passivation (e.g. cover glass) on the cathode
layer 140, which will then define the cathode contact
regions 240 at the corner points, and the anode contact
regions 220 along the connecting edge regions between two

corners.

Figs. 5a, b show a further embodiment of a flat square
shape of the lighting device, contacting being performed,
in this embodiment, only on two opposite sides of the
square shape, and no contacting being performed on the two
remaining sides. In this context, the edge 150 may be
subdivided into a first edge region 150a, a second edge
region 150b, a third edge region 150c, and a fourth edge
region 150d, the first and second edge regions 150a, b
being opposite each other, and, likewise, the third and
fourth edge regions 150c, d being arranged opposite each
other.

In the embodiment shown in Fig. 5a, contacting is performed
along a base line (edge region 150a) and the 1line 150b
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opposite it, the base line having two cathode contact
regions 240a, b formed along it, between which an anode
contact region 220a is arranged. In a symmetrical shape,
two cathode contact regions 240c and 240d are formed on
that side (edge region 150b) which is opposite the base
line, said two cathode contact regions 240c and 240d having
a further anode contact region 220 formed between them. In
the embodiment of Fig. 5, no contacting occurs along the
third and fourth edge regions 150c and 150d. Consequently,
in this embodiment, the layer structure 100 may be further
expanded in the direction of the edge 150 (reduction of the
edge distance R).

In the embodiment shown in Fig. 5b, a cathode central
contact 24la was additionally formed along the first edge
region 150a, which cathode central contact 241a is located
as centrally as possible between the first cathode contact
region 240a and the second cathode contact region 240b.
Thus, the first anode contact region 220a of Fig. 5a has
been subdivided into a first part 22la and a second part
222a by the cathode central contact 24la. Similarly, a
second cathode central contact region 241b was formed along
the second edge region 150, which second cathode central
contact region 241b is located as centrally as possible
between the third cathode contact region 240c and the
fourth cathode contact region 240d. Thus, the second anode
contact region 220b was also interrupted by the second
cathode central contact 241c to form a first part 221b and
a second part - -222b.

The cathode central contacts 241 may be employed, for
example, to achieve an improvement with regard to the
homogenous flow of current. In this context, it 1is
advantageous, again, for the anode contact regions 220,
221, 222 to éxtend, overall, over a length which differs
from the total length of the cathode contact regions 240,
241 such that the aspect ratio is proportional to the sheet
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resistance ratio of the cathode layer and the anode layer
(as was already described above in detail).

Fig. 6 shows a further embodiment of a square-shaped flat
lighting device, wherein, again, contacting occurs along
all of the side faces, all of the side faces comprising
central contacts, however, unlike the embodiment shown in
Fig. 1. For example, a first cathode central contact 241la,
which subdivides the first anode contact region 220a into
first and second parts 221a, 222a, 1is formed along the
first edge region 150a, a second cathode central contact
241b is formed along a second edge region 150b, a third
cathode central contact region 241c is formed along a third
edge region 150c and, finally, a fourth cathode central
contact 241d is formed along a fourth edge-region 150d. The
cathode central contacts 241 are arranged as centrally as
possible between the four cathode contact regions 240, at
the corner points of the Square-shaped lighting device. An
anode contact region 220 is formed in each case between two

adjacent cathode contact regions 240, respectively.

Fig. 7 shows an embodiment wherein the layer arrangement
100 is patterned to form four regions 100a, 100b, 100c,
100d, each region comprising an anode and a cathode layer
120, 140, which are arranged on opposite sides of an
organic light-emitting 1layer structure 130 and are
electrically insulated from one other, for example. The
four cathode contact regions 240a, b, c, d formed at the
corner points of the flat lighting device, respectively,
may contact the respective cathode layer of the adjacent
part 100a, b, ¢, d of the layer arrangement. The four anode
contact regions 220a, b, ¢, d formed between two adjacent
cathode contact regions 240 may also be implemented such
that they will contact only one anode layer 120,
respectively, of a respective part 100a, b, ¢, d of the
layer arrangement 100.
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Thus, the four cathode contact regions 240a, b, c, d are
electrically insulated from one another. Also, the four
anode contact regions 220a, b, ¢, d are electrically
insulated from one another. Thus, it becomes possible for
the four parts 100a, b, c, d to be controlled individually
via the four cathode contact regions 240 and the four anode
contact regions 220a, b, C, d. For example, the first part
100a may be contacted by the first anode contact region 220
and the first cathode contact region 240a. By analogy, the
remaining parts 100b, c, d may also be contacted. It is
also possible in this context to interconnect the four
parts 100a, b, ¢, d of the layer arrangement 100 in a
parallel or serial manner.

Fig. 8 shows an example wherein the cathode contact regions
240 are not formed directly at the corners, but wherein,
instead, the corners of the shape of the flat lighting
device, which by way of example is square, are beveled. For
example, an insulation 330 may be implemented along the
slants S (bevel), and on both sides of the slants S, one
cathode contact region 240 may be formed, respectively. In
turn, an anode contact region 240 may be arranged between
two adjacent cathode contact regions 220. The insulated
slants S at the corners may be utilized, for example, to
enable mechanical fastening of the flat lighting device.

Fig. 9 shows an embodiment wherein four square-shaped
lighting devices comprising the layer sequences 100a, b, c,
d, as are shown in Fig. 8, are joined together, the slants
S leading to a hole in the center, which may be utilized,
for example, to achieve mechanical fastening of the flat
lighting devices by means of clips or clasps 360. The
cathode contact regions 240 and the anode contact regions
220 are each implemented symmetrically along the side faces
of the flat lighting device (i.e. are arranged in the same
manner along all of the edge regions 150a, b, c, d). This
is why the cathode contact regions 240 (and/or the anode
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contact regions 220) may be connected to one other in the
array-shaped or regular arrangement as is shown in Fig. 9,
so that, for example, parallel connection of the individual
lighting devices results.

Figs. 10a and 10b show a further embodiment of a flat
lighting device which is contacted at the corners only.

Fig. 10a shows a top view of that side of the lighting
device which is opposite the substrate 110, the topmost
layer formed being a cover glass comprising slants 700 at
the corners, the cover glass being laterally flush with the
substrate 110, i.e. having a same size as the substrate 110
except for the slants 700. In this context, each of the
four corner points has an identical contact structure, for
example, wherein the cathode contact region 240 is formed
between two anode contact regions 220, and the anode
contact region and the cathode contact region 220, 240 may
be configured as spring contacts and are arranged in that
area of the cover glass which is left blank due to the
slant 700.

Fig. 10b shows a detailed view of a corner region 730 of
the flat lighting device as is shown in Fig. 10a. The layer
arrangement 100 is demarcated by a demarcation line 101, it
being possible for the organic light-emitting layer 130 to
extend as far as the line 102. The organic light-emitting
layer 130 has the cathode layer 140 formed thereon, which
is contacted by an area 740 in the corner. The anode layer
120 is formed in a flat manner over the substrate 110, so
that the anode layer 120 forms a frame which encloses the
layer arrangement 100 bounded by the demarcation line 101.
The anode 1layer 120 and the contact region 740 are
electrically insulated from each other by an insulation
area 710. The contact region 740 has the cathode contact
region 240 formed therein, and two anode contact regions
220a, b contact the anode layer 120 which is implemented as
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a frame. For improved illustration, Figs. 11 and 12 show
sectional views along the intersection lines 8-8’, and a

sectional view along the intersection line 9-97’.

Fig. 11 initially shows the cross-sectional view along the
intersection line 8-8’. As was already described, the
substrate 110 initially has the anode layer 120 formed and
patterned thereon. The anode layer 120 has the organic
light-emitting layer 130 formed thereon, and the organic
light-emitting layer 130 has the cathode layer 140 formed
thereon. The anode layer 120 is patterned such that it
leaves blank both the insulation area 710 and the region
740 wherein the cathode contact region 240 contacts the
cathode layer 140. As a final layer, a cover glass 750 is
formed on the layer arrangement 100, the cover glass 750
extending as far as the slant 700 and therefore serving as
an insulation for the cathode layer 140. The demarcation
line 101 again marks the outer boundary of the layer stack
100, and the demarcation line 102 indicates how far the
organic light-emitting layer 130 extends. The substrate 110

may also comprise glass, for example.

Fig. 12 shows a further sectional view along the
intersection line 9-9' (see Fig. 10b). Again, the anode
layer 120 is shown on the substrate 110, said anode layer
120 being patterned accordingly, so that the insulation
area 710 is formed between the anode layer 120 and the
cathode layer 140. The anode layer is contacted by two
anode contact regions 220a, b, and the cathode layer 140 is
contacted by a cathode contact region 240.

In summary, embodiments of the present invention describe a
flat lighting device formed, for example, by an organic
light-emitting diode, as well as its production. The
organic light—emitting diode comprises, for example, a
transparent base electrode (anode layer 120) comprising

metallic conductor lines in any arrangement, organic layers



10

15

20

25

30

35

37) JP 2010-10130 A 2010.1.14

20

(organic light-emitting layer 130), and a 1lid electrode
(cathode layer 140). Its production is characterized, for
example, 1in that symmetrical contact areas (anode and
cathode contact areas 220, 240) for the base and 1id
electrodes are located at the outside face, said
symmetrical contact areas enabling mounting the OLED into a
holder such that it 1is protected against polarity
inversion. The side face ratios may be proportional, for
example, to the layer resistance ratio between the base and
lid electrodes. In addition, embodiments comprise an
organic light-emitting diode, the side corners of which are
arranged in a beveled manner so as to enable mechanic
fastening with low space requirement for an array structure
comprising several panels. Because of the array
arrangement, a 1lighting module can be produced while
utilizing several elements. The module may comprise, for
example, a multitude of OLED components which may be
connected in series and/or in parallel to drive

electronics.

Embodiments further comprise organic light-emitting diodes,
which in turn comprise a base electrode, organic layers,
and a 1lid electrode and are characterized in that
symmetrical contact areas for the base and lid electrodes
are formed at the corners, which contact areas enable
mounting the OLED into a holder such that it is protected
from polarity inversion. 1In addition, it is possible for
the cover glass edges to rest on the substrate. In this
embodiment of the organic light-emitting diode, too, it is
possible for several components to be combined into one
array arrangement, and therefore for a lighting module to
be produced. Finally, with this module it is also possible
for the OLED components to be connected in series and/or in
parallel to drive electronics.

In addition to the lighting devices, embodiments also
comprise a method of producing same. For example, the
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method comprises forming the layer arrangement (100)
comprising the anode layer (120), the cathode layer (140),
and the organic light-emitting layer (130) which is
arranged between the anode layer (120) and the cathode
layer (140), the layer arrangement (100) having a flat
shape with the rotational invariance with regard to
rotations by a discrete angle, and being laterally bounded
by an edge region (150). In addition, the method comprises
forming the anode contact regions (220) along the edge
region (150), the anode contact regions (220) contacting
the anode layer (120), and forming the cathode contact
regions (240) along the edge region (150), the cathode
contact regions (240) contacting the cathode layer (140).
The anode contact regions (220) and the cathode contact
regions (240) are contacted from one side of the flat shape
of the layer arrangement (100) and are arranged to be
laterally distributed over the edge region (150) such that
the lateral distribution of the anode contact regions (220)
and of the cathode contact regions (240) is maintained upon

rotation of the layer arrangement (100) by the discrete
angle.
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Claims
A flat lighting device, comprising:

a layer arrangement (100) comprising an anode layer
(120), a cathode layer (140), and an organic light-
emitting layer (130) which is arranged between the
anode layer (120) and the cathode layer (140), the
layer arrangement (100) having a flat shape which is
laterally bounded by an edge region (150);

anode contact regions (220) which contact the anode

layer (120) and are formed along the edge region
(150); and

cathode contact regions (240) which contact the
cathode layer (140) and are formed along the edge
region (150),

wherein the flat shape comprises a rotational
invariance toward rotation by discrete angles, and
wherein the anode contact regions (220) and the
cathode contact regions (240) may be contacted from
one side of the flat shape of the layer arrangement
(100) and are arranged to be laterally distributed
over the edge region (150) such that the lateral
distribution of the anode contact regions (220) and of
the cathode contact regions (240) is maintained upon
rotation. of the layer arrangement (100) by the
discrete angles.

The flat 1lighting device as claimed in claim 1,
wherein the anode contact regions (220) contact the
anode layer (120) along the edge region (150) over a
first length (L1), and wherein the cathode contact
regions (240) contact the cathode layer (140) along
the edge region (150) over a second length (L2),
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a functional connection existing between a ratio of
the first and second lengths (L1, L2) and a ratio of
the sheet resistance (RA) of the anode layer (120) to
the sheet resistance (RK) of the cathode layer (140).

The flat 1lighting device as claimed in claim 2,
wherein the ratio of the first length (L1) to the
second length (L2) is proportional to the ratio of the
sheet resistance (RA) of the anode layer (120) to the
sheet resistance (RK) of the cathode layer (140).

The flat 1lighting device as claimed in any of the
previous claims, wherein the flat shape of the layer
arrangement (100) forms a polygon, wherein corner
points of the polygon have cathode contact regions
(240) formed thereat, and wherein the anode contact
regions (220) are formed along side lines between two

adjacent corner points of the polygon, respectively.

The flat lighting device as claimed in any of claims 1
to 3, wherein the flat shape of the layer arrangement
(100) forms a polygon, wherein corner points of the
polygon have anode contact regions (220) formed
thereat, and wherein the cathode contact regions (240)
are formed along side 1lines between two adjacent

corner points of the polygon.

The flat lighting device as claimed in claim 4 or
claim 5, wherein a central contact (241) 1is formed
along the side lines, the central contact being formed
as a further cathode contact region (240) if cathode
contact regions (240) are formed at the corner points,
or being formed as a further anode contact region
(220) if anode contact regions (220) are formed at the
corner points.
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The flat lighting device as claimed in any of the
previous claims, wherein the flat shape forms a
polygon and wherein the anode contact regions (220)
and the cathode contact regions (240) are formed only
on two adjacent lateral edges of the polygon.

The flat lighting device as claimed in any of the
previous claims, wherein the flat shape forms a
rectangle, four anode contact regions (220) and four
cathode contact regions (240) being formed along the
edge region (150) of the rectangle, and

wherein the layer arrangement (100) comprises four
regions (100a, 100b, 100c, 100d) having mutually
electrically insulated anode layers (120) and/or
mutually electrically insulated cathode layers (140),
one anode contact region (220) contacting at least one
anode layer (120) in each case, and one cathode
contact region (240) contacting at least one cathode

layer (140) in each case.

The flat 1lighting device as claimed in any of the
previous claims, wherein anode contact regions and
cathode contact regions (220, 240) are formed only at
two opposite edge regions (150a, 150b) .

The flat lighting device as claimed in any of the
previous claims, wherein the flat shape forms a
polygon, wherein corner points of the polygon comprise
a slant (S), and wherein an insulation (330) is formed
along the slant (S), and wherein the slant (S) may be
used for mechanical fastening of the flat lighting
device.

The flat lighting device as claimed in any of the
previous claims, wherein the cathode contact regions
(240) and the anode contact regions (220) are formed
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in a corner region (730) of the edge region (150) such

that they are mutually electrically insulated.

The flat 1lighting device as claimed in claim 11,
wherein a cathode contact region (240) is arranged, 1in
the corner region (730), between two anode contact
regions (220a, 220b), and an insulating region (710)
is formed between the cathode contact region (240) and
the two anode contact regions (220a, 220b).

The flat 1lighting device as claimed in claims 11 or
12, further comprising a cover glass (750), and
wherein the cover glass (750) is laterally flush with
the substrate (110) and wherein the cover glass (750)
comprises a bevel (700) along the corner region (730),
so that the anode contact regions (220a, 220b) and the
cathode contact region (240) may be contacted from a

side which faces away from the substrate (110).

The flat lighting device as claimed in any of claims
11 to 13, wherein the anode layer (120) comprises a
laterally larger expansion that the light-emitting
organic layer (130), so that the anode layer (120)
forms a frame for the layer arrangement (100) and may
be contacted, at corner regions (730), by two anode
contact regions (220).

A module of flat lighting devices, comprising:

a multitude of flat lighting devices as claimed in any
of claims 1 to 14,

wherein flat lighting devices of the multitude are

combined into a regular arrangement.

The module as claimed in claim 15, further comprising
a control circuit, the multitude of flat lighting
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devices being connectable in a parallel or serial

manner by the control circuit.

The module as claimed in claim 15 or claim 16, wherein
the flat shape of the multitude of flat lighting
devices forms a polygon comprising beveled corners (S)
in each case, so that in a regular arrangement of the
multitude of flat lighting devices a gap 1s left
between the flat 1lighting devices, a mechanical
fixture (360) of the flat lighting devices being
formed in the gap.

A method of producing a flat lighting device,
comprising:

forming a layer arrangement (100) comprising an anode
layer (120), a cathode layer (140), and an organic
light-emitting layer (130) which is arranged between
the anode layer (120). and the cathode layer (140), the
layer arrangement (100) having a flat shape with a
rotational invariance with regard to rotations by a
discrete angle, and being laterally bounded by an edge
region (150);

forming anode contact regions (220) along the edge
region (150), the anode contact regions (220)
contacting the anode layer (120); and

forming cathode contact regions (240) along the edge
region (150), the cathode contact regions (240)
contacting the cathode layer (140),

wherein the anode contact regions (220) and the
cathode contact regions (240) are contacted from one
side of the flat shape of the layer arrangement (100)
and are arranged to be laterally distributed over the
edge region (150) such that the lateral distribution
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of the anode contact regions (220) and of the cathode
contact regions (240) is maintained upon rotation of

the layer arrangement (100) by the discrete angle.

The method as claimed in claim 18, wherein the steps
of forming the anode contact regions (220) and the
cathode contact regions (240) are performed such that
the anode contact regions (220) contact the anode
layer (120) along the edge region (150) over a first
length (Ll), and that the cathode contact regions
(240) contact the cathode layer (140) along the edge
region (150) over a second length (L2),

a functional connection existing between a ratio of
the first and second lengths (L1, L2) and a ratio of
the sheet resistance (RA) of the anode layer (120) to
the sheet resistance (RK) of the cathode layer (140).
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Flat lighting devices and a method of contacting
flat lighting devices

Abstract

A flat lighting device includes a layer arrangement (100),
anode contact regions (220) and cathode contact regions
(240) . The layer arrangement (100) comprises an anode layer
(120), a cathode layer (140), and an organic light-emitting
layer (130) arranged between the anode layer (120) and the
cathode layer (140), the layer arrangement (100) having a
flat shape which 1is laterally bounded by an edge region
(150) . The anode contact regions (220) contact the anode
layer (120) and are implemented along the edge region
(150) . The cathode contact regions (240) contact the
cathode layer (140) and are implemented along the edge
region (150). The flat shape has a rotational invariance
toward rotation by discrete angles. The anode contact
regions (220) and the cathode contact regions (240) may be
contacted from one side of the flat shape of the layer
arrangement (100) and are arranged to be laterally
distributed over the edge region (150) such that the
lateral distribution of the anode contact regions (220) and
of the cathode contact regions (240) is maintained upon
rotation of the layer arrangement (100) by the discrete
angles.
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