JP 2009-170913 A 2009.7.30

(19) B EEHEFT (UP) w4 M4 F A BRA (1) S5 R A P 2
15892009-170913
(P2009-1709134)
(49 AME TMR21#£75308 (2009.7.30)
(51) Int.CI. F1 F—=a—F (%)
HO1L 33/00  (2006.01) HO1L 33/00 ] 3KO73
HO5B 37/02 {2006.01) HOS5B 37/02 J 5F041
SERL AWK EREOH M OL HESEE (&8 =)
(2l HEES 5 BE2009-5356 (P2009-5356) (71) HEEA 599075531
(22) HEEH SERR2IEE1A 14H (2009. 1. 14) wm T
(G1) EREERES  61/020,811 47 BLREVEATVEERHSHES
(32) ®scH SER205E1H 148 (2008.1. 14) 95
(3 EREEHREE  KE S (74 KIBA 100093770
£EBL R WL
() RAE B R
HETLRENIAVEEFEEES O
8
F &£—1 (%) 3K073 AAl6 ABOL ABO4 CJ17 CL12
5F041 AA47 BBO3 BBO6 BB0O9 BBILL
BB13 BB23 BB24 BB25 BB27
BB32 BB33 FF11

(54) [FBADEBFR] ALFILLIR L E D A AIEEREERE

(GHoooo
00000000000O00000000000000
000000000000 0000000000000
0000000000 00O0O0O0O0000000000
oooo

000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
000000000O00O0O00O00000000000
0000000000000000000000000
000000000000 0000000000000
0000000000 0O0O0O0O0O0000000000
000000000000000O0000000000
000000000000 0000000000000
0000000000 00O0O0O0O0000000000
0000000000 O0O0O0O0O0O0000000000
000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
000000O0O0O0O0O0O0O0O0000000
ooooooo




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

OOo0OoOooo0o4ddooDoouUoUUoooDoogggoooooogod
Oo0oooooo0oooooo0ooDooooooooodg

OO0 ooogoggooood

e s s e e ) e e s

O Oooo

Ooooocoo0oooooQgoooao
OO0 oDooo4ogooooogog4goooao
OoooocoooooooQgoooao
OOoDoDooo4gogooooogogdgoooao
Ooooocooooooogoooao
OooDooo4ogooooogog4goooao
OoooooooooooQgoooao
Oooooo4ogooooogogoooao
Ooooooo0ooooogoooao
OooDooo4o0ooooogogoooao
Oooooooooooogoooao
Ooooooo0ooooogo4Qgoooao
Oooooooooooogoooao
OooDooooooooogogoooao
Oooooooooooogoooao
Ooooooo0ooooogoooao
OOo0ooooooooooogogoOoooao
Ooooooo0oooooQgoooao
OOo0ooooooooooogoOoooao
Ooooooo0ooooogoooao
OO0 O0Dooo4dooooogo4gQgoooao
Ooooooo0ooooogoooao
OO0 OoDooo40gooooogog4Qgoooao
Ooooooo0ooooodQgoooao
OO0 oDooo4gogooooogoggoooao

O0Ooo0oooaoo
O 0Oo0ooogoaog
O0Ooo0oooaoo
O 0Ooo0ooogoao
O0Ooo0oooao
O 0Oooooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao

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
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

OO0 ooooogd
Ooooooogodg
O Oo0ooooogod
Ooooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogdg
Ooooooogodg
O Oo0ooooogd
Ooooooodg
O Ooooooogodg
OOooooood
O oo oooogodg
OOooooood
O oo oooogodg
OOooo0ooood
O oo oooogodg
O 0o oooogd
O oo oooogodg
OO0 ooooogd
O oo oooogodg
OO0 ooooogd
Ooooooogodg
O O0ooooogd
Ooooooogodg
O O0ooooogod
Ooooooogodg
O Oo0ooooogod
OOoooooodg
O O0ooooogod
Ooooooodg

O Oooo

Oo0oooooooood

O Oooo

OoDoooogoggooood

O O0ooo

Ooooooooooodg

O Oooo

OoDoooogogogooood

O 0Oooo

Ooooooogooooodg

O Oooo

OoDoooogoggogooood

O 0Oooo

Oooooooooood

O Oooo

Oooooogogogooood

O O0ooo

Ooooocooooood

O Oooo

Oooooogoggogooood

O O0ooo

Oooooooooood

O Oooo

Oooooogogoooodg

(2)

O O0ooo

Oooooooooood

O Oooo

Ooooooogogooood

O 0ooo

OoooooOoooood

O Oooo

Ooooooogooood

O 0ooo

OoooooOoooood

O Oooo

Ooooooogoooodg

O o0ood

Ooooooooogoooogoo

O Oooo

Ooooooooooodg

JP 2009-170913

OoooooogogoQgoo
OOo0ooooogogogao
OoooooogooQgoao
OOo0oooogoQgoao
Ooooooogoogoao
OOoooooogogoao
OOoo0oooogooQgoo
Ooooooogogoao
Ooo0oooogoogoao

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

O O g
[ Ry |
[ R |
[ Ry |
O OO
I Ry |
[ R |

OO0 oDoogog4gooood
Ooooooogoooodg
OO0 oooogoggoooogod
Oo0ooooooooodg
OO0 oDooogoggogoooogod
Oooooooooood
OoDoooogoggogooood

O O0ooo

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

Oooooooooood

2009.7.30

O Oooo

Oooooogoggogooood

O o0Oooo
O 0Oooo
O o0Oooo

O 0Oooo

OoOoo0ooood
OOoooood
OoOoo0oo0oood

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
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

Oooooooooooaogo
OOooooogooooaog
Oooooooooooao
OOooooogQgooooaog
Oooooooooooao
Oooooogooooaog

Ooo0oooooo0oooooo0 oo oooo0o oo ooooDooDoDoooogoooaoo
OO0o0ooodU0ooooodUo oo oDoDooUoUUoUoDoDooUgoggoooao
Ooo0oooooo0oooooo0 oo oooo0DooDooooDooDoDoooogoooaoo
OO0o0oooo4ddUooooodUooDoooUDUoooDoDooUoUUoUoDoDoogogogoooao
Ooo0oooooo0oooooo0o oo oooo0o oo oDoooDooDoDoooogoooaoo
OO0o0oooo4dodooooo4ddUo oo oooD oo oDoDoUooUoooDoDooogogogoooao
Oooooooo0 oo oooo0o0 oo oD oDooo0o oo oDoo oD oo oDoooooooo
Oo0o0oooo4odooooooUoooDooooD oo oDooooUoooDoDooogogogoooao
Ooo0oooooo0 oo oooo0o0 oo oD oDooo0o oo oDoo oD oo oDoooooooo

OooooooooQgooao
Oooooooggooao
OooooooooQgooao
Oooooooggooao
OoooooooQgooao
Oooooooggooao
Ooooooooogooao
Ooooooogogogooao
Ooooooooogoooao
Oooooooogoggooao
Ooooooooogooao
Ooooooogoogooao
OoooooooogoOooao
OooooooogooQgooao
OO0 oooogogogao
OooooooQgoo
OO0 oooogoogogao
OooooooQgoao
Ooooooggogao
Oooooooogoao
Oooooogogogao
OooooooQgoo

O Ooo0ooogoao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao

OoOoo0oooogdg
Ooo0oo0ooood
Ooo0ooooQgdg
OooOoo0oooOodg
Oo0oooogdg

O o0Ooo

Oo0ooooo4Qoooooo oo oo ooggoooooggog
Ooooooooo0o0 oo ooo oD oo ooooooooogogoQg
Oo0ooooo4Qo oo oooo oo oo oogogooooooggog
Ooo0ooooooo0 oo ooo o oo ooooooooogogoQg
OoOo0ooooo4o0ooDooo oo oo oogogooooooggoQg
Ooooooooo0ooooooooDooooooooogogo
Ooo0ooooo4QoooDooo oo oo ooooooooggaoQg
Ooooooooo0ooooooooooooooooogogo
Ooo0ooDooo4o0 oo ooo oD oDoDooogooDoooggoQg
Ooo0oooooooooooooooooooooooogoogao
Ooo0ooooo4o0ooDooo oD ooDoooooDoooggoQg
OO0 oooo0odooDooUggUUUUoDooUUooooogogg

OooooooQgoo
OoDoooogogogog
OooooooQgoo
OoDoooogogogog
OooooooQgoo
Ooooooogogogog
OooooooQgoo
Oooooogogoaog
OooooooQgoo
Ooooooogoggogoog
OooooooQgoo
Ooooooogoo
Oooooooogoo

€))

O
O
O
O
O
O
O
O

O
O
O
O
O
O
OJ
O

O o0Oooo

O o0Ooo

O o0Ooo

O o0Ooo

O o0Oooo

O Oooo

O oOooo

Oo0oooooo0ooooogoogoooo
OO0 oDoDoogg4dogooDooogogogoao
Oo0oooooo0ooooogoogoooo
OO0 oDoDoogog4Qogoooooggogoao
Oo0oooooo0ooooogoogoooo
OO0 oDoDoogog4Qogoooooggooao
Ooooooooooooogoogoooo
OO0 ooDooo4ogooooogogogooao
Oooooooooooooogoooo
Oo0ooooo4ogooooogogooao

O 0Ooo0ooo

JP 2009-170913

goooooao

O
O

O O
O O
O g
O O
O O
O O
O O

O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo
O o0Ooo
O 0Oooo

O O

O oOooo

2009.7.30

gooano

O
O
O
O

O O
O O
O O
O O

O oOooo

Oooooooooooo O o0Ooo
Oooooogogooao O oOooo
[ I | O o0Oooo

OoOoo0oood

O Ooooo
O Ooo0ooo

10

20

30

40

50



e e e Y Iy

e s e e e e [ e s e e A
s e e e B
e s e s e e A e e Y o A
s e e
e s e e A e e e s e e o A

Oo0oooooo0oooooo0ooooogogQgooao

OoOo0ooogogooOogao

O 0Oooo
O 0Ooo
O Oooo
O Ooo

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

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

O 0Oo0oooao
O OoOgooao
O O0Oo0oooao
O Oo0gooo
O 0Ooo0oooao
O Oo0oooao
O 0Oo0oo0ooao
O OooQgoooo
O 0Oo0oo0ooao
O Ooo0oooo

O o0 oooogogo
O oD oooogogog
oo oooogogo
O oD oooogogog
oo oooogogo

OOo0oODoooUo0ooDooogUggoDoDooggooao

Oo0oooooo0ooooooooooogoggooao

Oo0oDooo4ooooooo4UgoDoDooggooao

Oooooooooooooooooogoggooao

Ooooogogaog
OoooooOgoogao
Ooooogogaog
OoooooOoogao
OoooogogaoQg
OoooooOoogao
Oooooogogao
OoooooOoogao
Ooooogogao
OooOooooOoogao
Ooooogogoao
OoooooOogao
Oooooogogoao
OooOooooOoogano
OoooooQgogao
OOo0ooogogaog
OoooooQgogao
OOo0ooogogaog
Oooooogogao
OOo0ooogogaog
Ooooooogogao
OOo0ooogogaog
OoooooQgoogao
Ooooogogaog
Ooooooogoogao
OoooogogaoQg
OoooooOoogao
Ooooogogao
OoooooOooQgao

Oo0DoDoooUo0ooooo4UogoDoDooggooao

Ooooooo0oooooooooooogogogooao

Oo0ooDooo4o0ooooo4oooDoooggooao

Oooooooooooooooooogoogooao

Oo0ooooo4o0ooooooooDoooggooao

O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O 0Ooooo
O 0Oo0oo0oao
O 0Ooooo
O 0OoO0ooog
O 0Ooooo
O 0OoOooo
O 0Ooooo
O 0OoOooo
O 0Ooooao
O 0OooOooo
O 0Ooooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

Oooooooooooooooooogoogooao

Oo0ooooo4o0oooooooooooggooao

Oooooooooooooooooogooao

Oo0oooooo0oooooooooDoDooggooao

4)

Oo0oooooooooooooooooogooao

Ooooooo0oooooo0ooDoooggooao

Oo0ooooooooooooooooogogooOoao

Ooo0oooogd
[
Ooo0ooooogd
OOo0o0oooogd
Ooo0oo0oooogd
OoOoo0ooogd
OooOoo0oooogod
OOoo0ooogd
Ooo0oo0ooooQgod
OO0o0o0ooogd

OoooooooooooggaoQg
Oooooooooooogogad
OooooooooooogogoQg
OO0 o0ooDoo4gogooooggog

OoooooogQgdg
O0ooooogogdg

O Oooo
OO oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O

|

O 0Ooooo
O 0OoOooo
O 0Ooooao
O 0OooOooog
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao

JP 2009-170913

OJ
O
O
O
O
O
O

[ B |
I o |
[ B |
[ O o R |
[ I |
[ O o R |

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 o0Ooo

O
O
O
O
O

2009.7.30

O 0Oooo

O o0Ooo

O 0Oooo

O o0Oooo

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

Oooooooo0oooooo0o o0 oo ooo0 oo ooooooDooogooao

OoDoooooooooggogao

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

OoooooQgoooao
OO0 oooogodQgogoogoao
OoooooQgoooao
Oo0DoooogodgQgoooao
OoooooQogoooao
OooooodQgoooao
OoooooQogoooaoo
OooooogodQgoooao
Oooooogooooao
Oooooogoooao
OooooogogoooOoaoo
Oooooogogooao

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

O Ooooooaog
O Ooo0oo0oooao
O Ooo0ooooog
O Ooo0ooooao
O Ooo0ooooaog
O O0Ooo0oo0oooao
OOoo0ooooaog
O O0Ooo0oo0oooao
O Ooo0ooooaogo
O O0Oo0ooooog
O Ooo0ooooao
O O0Oo0ooooog
O Ooo0ooooo

O O0Oo0oooogod
OOoo0oood
O O0Oo0oooogod
OoOoo0ooood
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
O OoOgoao
O Ooooo
O OoOooao
O Ooo0ooo
O OoOgooao
O Ooooao
O OoOooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo

OoooooooooogoQgoao

Oo0oDooooooooggogao

Oooooooooooogoao

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

O Oo0oooogdg
Ooooooogodg
O Oo0oooogd
Oo0oooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0oooooogdg
OoOooooood
O Oo0oooooogdg

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooogoo
Y [ Y
O Ooogoo
Y [ Y
O 0OooOgoo
O O ogoog
O 0Ooogooo
O O ogoog
O 0Ooo0gooo
O Ooogoog
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoog
O 0Ooo0ooo

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

Oooo0ooogoQgoo
OoooooogoQgoao
Oooo0oooogoao
OoooooogQgoao
O Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo

)

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

]

JP 2009-170913

O
O
O
O
]
O
]

OJ
O
O
O
O
O
O

]
O
[
O
O
O
O

OJ
O
O
O
O
O
O

O d
[ |
O d
[ |
O d
[ |
O d

O
O
O
O
O

O
O
O
O
O

O
O

O
O
O
O
O

2009.7.30

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
s

OO0 oooooggogogoao
Ooooooooogooao
OO0 oooooggogooao
Ooo0oooooQgogoo
OO0 oooooggogo
OooooooooQgoogoo
Oo0oooooggogoao
OooooooooQgogoo
Oo0oooooggogoo
OooooooooQgogoao
OO0 ooooogoggogoo
Ooooooooogoogoao
Oo0ooooogoggogoo
Ooo0ooooooQgoogoo
Ooo0ooooogoggogoo
OoooooooOgoogoo
Ooo0ooooogogQgogoo
Ooo0ooooooQgoogoao
Ooo0ooooogogogogoo
OO0 oooooggogaog
Oo0ooooooQgogoo

OO0 oooogdQgoooao
Oo0ooooQogoooaoo
OO0 oooogQgoooao
Oo0ooooQgoooaoo
Oo0oooogogdQgoooao
Oo0oooogooooaoo
Oo0oooogoQgoooao
Oo0oooogogoooaoo
OooooogodQgoooao
OoooooOogooooaoo
OooooogodQgoooao
Oo0ooooogogoooaoo
OooooogoQgoooao
Oooooogooooaoo
OoooooQgoooao
OooooogooOoooaobo
OoooooQgoooao
Oooooo0ooOoooOoaoo

O
O
O

OO0 oo ooo4gogoooooggogoao

OooooooQgoo
Oo0ooooogogao
Oooooooogogoo
Oooooogogao
OooooooQgogoo
Oooooogogao
OooooooQgogoao
Oooooogogoao
Oooooooogogoao
Ooooooogogo
OooooooQgogoao
Oooooooogogoo
OooooooOogogoao
Ooooooogogoo
Oooooooogogoao
OooooooQgoo
Oooooooogoogoao
OooooooQgogoo

O Oo0oooao

OOo0ooood
O Oooooodg
OOoo0ooood
O O0Oo0ooood
OOoooood
O0Ooo0ooood
OOoo0ooood
OOoooood
OOoo0ooood
OOoo0oooodg
OOo0oo0ooood
OOoooood
OOoo0ooood
OOo0oooodg
OOoo0ooood
OOoo0oooodg
OO0Ooo0ooood
OOo0o0oooodg
O 0O0oOooood
OOoooood
O 0O0o0oooodg
OOo0ooood
O 0O0o0oooodg
OOooooodg
O O0Oooood
OOoo0ooood
O O0Oo0oooodg
OOoo0ooood
OO0Oo0ooood
OOoo0ooood
OOoo0ooood
OOoo0ooood

O 0Ooo0oooao

O Oo0ooogoao

O 0Ooo0oooao

O Ooo0oooao

O 0Ooo0oooao

O Ooo0oooao

O 0Ooo0oo0oo0oao

O Ooo0oooao

O 0Ooo0ooo0oao

O Ooo0oooao

O 0Ooo0ooo0oao

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 oOoooo
O Ooooo
O o0Ooooao
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao

(6

Oo0ooOo0oooad
Oooo0oo0ogoaod

O 0Oooo
O O0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

O
O
O

O
OJ
O

OOo0ooogo-gogao
Ooo0oooQgogoao
OOo0o0ooogogogao
Ooo0oooQgogoao
OOo0ooogogogo
Ooo0oooQgogoao
OOo0ooogogogao
Ooo0oooQoogoao
Oo0ooogoogogao
Ooo0oooQgogoao
OoOoooogoQgogao
Ooo0oooOoogoao
Ooooogogogao
Ooo0oooOoogoao

[ |

JP 2009-170913

O O0OoO0oooao
O 0Ooo0oooo
O 0Oo0Ooooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooo
O Oo0oooo
O 0Ooo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao

O d
[ |
O d
[ |
O d
[ |
O d

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

2009.7.30

10

20

30

40

50



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

OooooooQgooao

Ooooooo4o0ooooo4o0 oo oooo oD oDoDoooo oo oDoooooDooogooao
e e A s e s e e ) e e ) e e s e Y
Ooooooo4ooooooQo0 oo oooo0D oo ooo0o oo oDoDooooDooogooao

OOoooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0oooogoao
Oooooogogogoao
Oooo0oooogooao
O 0Ooo0oooaoo
O 0Oo0oo0oo0oao
O0Ooo0oooaoo
O 0Oo0Oo0ooo
O0Ooo0oooaoo
O 0Oo0oooo
O0Ooo0oooaoo

OO0 oooodogoao

OoooooQgooao

Ooooogogoao
Ooooooogogogoao
OooOoogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao

O0Ooo0o0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooao
O0Ooo0Oo0ooao.o
OOoo0oooaoo
O0Oo0Oo0ooa.o
O0Ooo0oooao
O0Oo0Oo0ooa.o
O0Ooo0oooaoo

OO0 oooogooooaog
Oooooooooooao
OOooooogooooaog
Oooooooooooao
Oooooogooooaog
Ooooocooooooaono
Oooooogooooaog
Ooooocooooooao
Oooooogogooooaog

O OooOoooaog
O0Ooo0oooao
O Ooo0oooaog
O0Ooo0oooao
OOooooaog

OO0 oooodogoao

OooooooQgooao

Oo0oooodgogoao
Ooo0oooQogooo
Ooooogogogooao
Ooo0ooooOoogooao
Ooooogogogooao
Ooo0ooooOoooao
Ooooogogooao
Ooo0ooooOoooao
Oooooogooao
OoooooOoogooao
Ooo0ooogooao
OoooooOooOooao
OoooooQgooao
OooOooooOoogooao
OoooooQgogooao
OooOoo0ooOoogooao
Ooo0oooQgooao
OO0 oOoogQgogoao
Oo0oooQgooao
Oo0ooogQgogoao
OoooooQgooao
Oooooggogoao
OoooooQgooo
OoooogQgogoao
Ooo0oooQoooo
Ooooogogogooao
Ooo0ooooooao
Ooooogogogooao
Ooo0oooooooao
Ooooogogogooao
OoooooOoogooao

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 Ooooo
O O0Oogoao
O Ooooao
O Ooogoao
O Ooooo
O Ooogooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O 0Ooo0ooao

O
O
O

OooooooooQgooao
Ooooooogogooao
Ooooooooogooao
Oooooooogogooao
Ooooooooogoooao
Oooooooogooao
Ooooooooogoooao
Ooooooooogooao
Ooo0oooooooOooOooOoao
OooooooooQgooao
OO0 ooooogogogoao
oo oooooQgooao
OO0 oooooggogogoao
OooooooooQgooao
OO0 ooooogogogooao
Ooooooooogooao
OO0 oooooggogooao
Ooooooooogoooao
OoDoooooggogooao
Ooooooooogoooao
Ooooooogogogooao
Ooooooooogoooao
Oooooooogogooao
Ooooooooogooao

P

oono
oo

O
O
O
O
O
O
O

O
O
O
O

O
O
O
OJ

O

O O o0goo
O Ooooo
O OoOgoo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O Ooooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao

JP 2009-170913

gooooad

O

O

O

O

O

]
O

2009.7.30

gooano

O

O

O

O

10

20

30

40

50



e e e Y Iy

Iy ey e Iy

OoOooodd

v e Y Iy

I ey s ey [y

OoOoog gt

Ooo0ooogooogoo

OooooooooooooogoQgdg
OO0 oDoDooogogooooooggdg
Ooo0oooooooooooogoQgdg

Oooooogogoao
OoooooogoQgoo
Oooooggoao
OoooooogooQgoo
Ooooooggoao
Oooo0ooogoQgoo
Oooooggoao
Oooo0oooogoao
Oooooogogoao
Oooo0ooogoogoo
Oooooogogoao
Oooo0ooogoQgoo
OoooooogoQgoao
Oooo0oooogoao
OoooooogQgoao
Oooo0oooogoao
OoooooogoQgoao
OoOooooogoao
OoooooogoQgoo

OoOoo0o0odgao

OoOooooooooooo0 oo oooo0D oo oooo0oDoDooogoooao

e e s e e e e e e I A

Ooooogo !

OJ
OoOooooooooooo0o oo oooo0D oo oooo0ooDooogoooao

Oo0DoDooo4Qgooooogoggooao

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

OOo0DoDooo40o0ooooggoooao
Oooooooooooogogoooao
OoDoDooo40ogooooggoooao
OoooooooooooQgooao
Oooooo4ogooooogogooao
Oooooooooooogooao
Oooooo4ogooooogoggooao
Oooooooooooogooao
Ooooooogooooogoggooao
Oooooooooooogooao
Oooooo4ogooooogogooao

OoooooooooooQgooao

Ooooogogoao

O
O 0Ooooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oOooog
O Ooooo
O 0OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

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

OoOoo0oood
OoOoo0ooodg
OoOoo0oood
OOoo0ooodg
OooOoo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoooodg
I B

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

Ooooooooooooogoogdg
Oooooooooooogogdg
Oo0oooooooooooogoogdg
Ooooooooooooogogg
Oo0oooooooooooogoogdg
Ooooooooooooogogg
Oo0oooooooooooogoogodg
OoooooooooooogoQgdg
OO0 oDoDoogogogoooogogdg
Oo0ooooooooooogoQgdg

OOoooooggdg
OoooooogoQgdg
Ooooooggdg
OoooooogQgdg
Ooooooggdg
OoooooogoQg-g
OOoooooggdg
OoooooogoQg™g
Ooooooggdg
OooooooQgQg
Ooooooggdg
Oooo0oooQgdg

C))

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

O OooOooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo

[

O O

O
O

O Oooooaoo

JP 2009-170913

O OooOoooog
OOoo0oooaoo
O
O
O
O
O

O0Ooo0ooog
OoOoo0ooogdg
OO0Oo0ooodg
OoOoo0ooodg
OOoo0ooodg
Oo0Ooo0oood
OOoo0ooodg
O0Ooo0oood
OoOoooog
Oo0Ooo0oood
OoOoooogdg
Oo0Ooo0oood

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

2009.7.30

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoOoo0ooog
O0Ooo0ooog
OoOoo0ooogdg
OO0Oo0ooog
OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

OO0 oooooooooogoQgg
OO0 o0DoDoogogooooogogg
Oo0oooooooooogogQgog
OO0 oDoDoogogooooogogg
OO0 ooooooooooQgog

O 0O0ooood
OOoooood
O OooOoooodg
OOoooood
O Ooo0oooodg
OOoooood
O Ooooood
OOoooood
OOoooood
OOooOooood
OOooooodg

O 0Oooo

Ooooooo0ooooooo0ooooo0ooooooogogogooao
OO0 ooo0oU0ooDooUgUdoDoDooUgUoooDoDooggooao
Ooooooo0ooooooo0Dooooooooooogogoooao

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

e s e e e A (|
OoooooooooooooDooooooooogodg
OO0 o0DoDooU0ooooooUooooDooggogoooogodg
Ooooooooooooooooooooooodg
OO0 o0ooDoo40ooooooUooooDooggogoooogodg

Ooooooogoogoao
Oooooooggogoao
Oooo0oooogoogoo
OoooooogoQgoao
Oooo0oooogoogoo

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Oo0oo
O oOooo
OO oo
O oOooo
O 0Ooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

O
O

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

O Ooooo

I B
OOooooaog
O0Ooo0oooao

Ooooooooooooodg
OO0 ooooogogogooooogod
Ooooooooooooodg
Oo0ooooogooooogodg
Oooooooooooodg
Ooooooogogooooogod
Ooooooooooood
Oo0ooooogoooooogodg
Ooooooooooood
Oooooooooooogodg
Oo0oooooooooood
Oooooooooooogodg
Oo0oooooooooood
Oooooooooooogodg

Oooooooogoo
OooooooQgoo
OO0 oooogogogao
OooooooQgoo
OO0 oooogogogao
OooooooQgoo

O O0Oogoao
O Ooooao
O Ooogoao
O Ooooo
O Ooogooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O 0Ooo0ooao

O OooOooo
O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o
O Ooooo
O 0Ooo0ooo

O Ooogoo
O 0Ooo0gooo
O 0Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Oo0ooo
O 0Ooogooo
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
O
O
O
O

O
O
O
O
O

O Oooo

€))

O 0Oooo

O Oooo

O 0ooo
O

O
O
O
O
O

O
O
O
O

O
O
OJ
O

]

JP 2009-170913

O
O
O
O
O
O

O d
O O
O d
O O
O d
O O
O d

O g
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

2009.7.30

10

20

30

40

50



e e e [ e e e [ sy [ |

OoOoOoooooOoooDoo oD oo ooooooogogoodg

Oo0ooooooooooooooooogogoaoQg

) I

Oooooooooood

oo oooooogoQgog

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
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

O0Ooo0oooog
OoOoo0oooao
O0Oo0oooog
Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B
OoOooooaog
O0Ooo0oooao
OoOooooaog
I B
OoOoo0oooog
O0Oo0oo0ooao
OoOoo0oooaog
O0Oo0Ooo0ooa.o
OoOoo0oooogo
OO0Oo0oooog
OoOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O0Ooo0oooo
OOoo0oooog
Oo0Ooo0oooao
OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao
OoOooooaog
I B

OJ
O
OJ
O

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

Oooooooooooogoog

OoOooOoooOoooD oo oooooogogoogogoo

Ooooooooooodg

OO0 ooDooooooooooooooogogooQg

OO0 oDooogoggogooood

OO0 o0oDooo4ddUoooooggooooogogog

Ooooooooooodg

oo oo oooo o ooooogoQgooo
OO0 0o oDoogog oo oDooggooo
Ooo0ooooo o ooooogogooo
OO0 0o oDoogogoooDooggooo

OO0 oDoogoggooood

Oooooooooood

OoDooogoggogooood

Oooooooooood

Oooooooooooooogoooao
OOo0oooooooooogogooao
Ooooooooooooogoogoooo
OOo0oooooooooogogooao
Oo0ooooooooooogoogoooao
OOo0oooooooooogogooao
Oooooooooooooogoogoooao
Oo0oooooooooogogooao
Oo0oooooooooooogoogoooao
Oo0ooooooooooogogogooao
OOo0ooooooooooooogooao
Oo0ooooooooooogogogoooao
Oo0ooooooooooooogoOooao
Oo0ooooooooooogogogoooao
Ooo0ooooooooooooogooOooao
Oo0ooooooooooogogogooao
OO0 o0oDooggUogooDoogogogoao
Oo0ooooooooooogoogoooao
OO0 o0DoDooggUoooooggogogoao

O Ooo0oooo
O OooOoooaog
O Ooo0oooao
O Ooo0oooaog
O Ooo0oooao
O Oooooaog

OoDooogogogooood

Ooooooooooodg

OoDoooogogogooood

Oooooooooood

Oooooogogogooood

Oooooooooood

Oooooogogooood

Oooooooooood

(10)

Ooooooogooood

Oooooooooood

Ooooooogooood

OoooooOoooood

Ooooooogooood

OoooooOoooood

Ooooooooooodg

Oooooooooooogoo

Ooooooooooodg

JP 2009-170913

O d
[ |
O d
[ |
O d
[ |
O d

OO0 oDoogoggooood
Ooooooooooodg
OO0 ooogoggooood
Ooooooooooodg
OO0 oooogoggooood
Oooooooooood
OoDoooogogogooood

O d
[ |
O d
[ |
O d
O O
O d

OO0 ooooogogoQgogooQg
OO0 oooooggogog
OoooooooQgogoo
OO0 oooooggogog
Ooo0ooooooQgogoo
OO0 oooooggogog
Oooooooogoogoo
OO0 oooooggogoog
Ooooooooogogoo
Oo0ooooogoggogoQg
OooooooooQgogoo

O
O
O
O
(]

O
O
O
O
O

Oooooooooood

O
O
O
O
O

O
O
O
O
O

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoog
O 0Ooo0ooo

2009.7.30

OoDoooogoggogooood

Oooooooooood

OooooogoQgooood

Oooooooooood

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

Ooooooo0oooooQgooao

OOoo0ooooo
O 0O0ooooaog
OOo0o0ooooao
O O0oooooaog
OOoo0ooooao
O Oooooaog
OOoo0ooooao
O Oo0ooooaog
O Ooo0ooooao
O Ooo0ooooaog
OOoo0ooooao
O Ooooooaog
O Ooo0oo0oooao
OOoo0ooooaog
O Ooo0ooooao
O Ooooooaog
O Ooo0ooooao
OOoooooao
O O0Ooo0ooOoooao
OOoo0ooooaog
O 0O0oOooooaog
OOoooooao
O 0O0o0ooooaog
OOoo0ooooao
O 0O0ooooaog
OOoo0ooooo
O O0Ooooooaog
OOoooooao
O Ooooooaog

OOoo0oooao

O

O
O
O
O
O
O
O
O

O
O
O
(]
O
O
O
O

OoooooooooooQgdg
Oo0oDooogogogoooogdg
OoooooooooooQgg
OooDooogogogooooogg

O 0Oooo

Oo0DoDooo4Qgooooogoggooao

O oOooo

OoooooooooooQgooao

O 0Oooo

OooDooo4ogooooogoggooao

O o0Oooo

Oooooooooooao
OoooDoogooooaog
Oooooooooooao
Oooooogogooooaog
Ooooocooooooao
Oooooogogooooaog
Ooooocooooooao
Ooooooogogooooaog
Oooooooooooao
Ooooooogogooooog
Oooooooooooao
Ooooooogogooooaog
Oooooooooooa-o
Oooooooooooaog
Oooooooooooa-o
Oooooooooooo
OO0 ooDoogooooaog
Oooooooooooaoo
OO0 ooDoogooooaog
Oooooooooooaog
OO0 ooDoogooooaog
Oooooooooooao
OOoDooDoogogogoooog
Oooooooooooao
OoooDoogooooaog
Oooooooooooao
Ooooooogooooog

Oooooooooooogooao

O 0Oooo

Oo0ooooo4ogooooogoggooao

O o0Oooo

OoooooooooooQgooao

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

Oooooo4ogooooogoggooao

Oooooooooooogooao

Ooooooogooooogoggooao

Oooooooooooogooao

Oooooo4ogooooogoggooao

Oooooooooooogooao

1)

O Ooooo
O 0Oo0ooao

O Ooooo
O 0Oo0ooOoo

O
O
O

O

]

JP 2009-170913

O
O
O
O
O
O
O

I B
OOooooaog
O0Ooo0oooao
OoOooooaog
I B

O
O
O
O
O

2009.7.30

Ooooooooogoogooao
oo ooooogogogoao
Oooooooogooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoOoooooo0oooooo0o oo oooUo0 oo oDooo0oooDooogooao
e s e e e e s e e s [ Y Y
Ooooooooooooo0o oo oooo0 oo oooo0oooDooogooao
e s e e e e e e s e [ Y I Y

Ooo0oooogoooao
Oooooggogoao
Ooo0oooQgooao
Ooooogogogooao
Ooo0oooQogooo
Ooooogogogooao
Ooo0ooooOoogooao
Ooooogogogooao
Ooo0ooooOoooao
Ooooogogooao
Ooo0ooooOoooao
Oooooogooao
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

Oooooooooooogooao
Oo0DoDooo4dooooogogogogoao
Ooooooo0oooooQgooao
Oo0Doooo4gogooooogogogoao
Ooooooo0oooooQgooao
OoDoooo4dgooooogoggogooao
Ooooocooooooogooao
OoDoooo4gogooooogoggogooao
Ooooocooooooogooao
Oooooo4ogooooogoggooao
Ooooocooooooogooao
Oooooo4ogooooogoggooao
Ooooocooooooogooao
Oooooo4oooooogoggooao
Ooooocooooooogooao
Oooooooooooogogooao
OoooocoooooooQgooao
Oooooooooooogogooao
Ooooocooooooogooao
OoooooooooogogQgoao

OooooooooooOoogoao

OoooooooooogoQgoao

OooooooooooOgooao

Oooooooooood
OO0 oDooogog4Qgooood
Ooooooogoooodg
OO0 oDooogog4gooood
Oooooooooood
OO0 oooogo4gooood
Oooooooooood
OO0 oooogogooood
OoooooOoooood
OoDoooogogooood
OoooooOoooood
OoDoooogoggogooood

Ooooooogogooao

OOoo0oooodg
O O0O0oooodg
OOoo0oooogdg
O Oo0oooodg
OOoo0ooood
O Oooooodg
OOoo0ooood
O Oooooodg

OoooooooooooQgoao
Oo0ooDooo4goooooggogaog
OooooooooooooQgoao
OooDooo4gogooooogoggogaog
OooooooooooooQgoao
OooDooo4gogooooogogogoaog
OooooooooooooQgoao
Oooooo4gogooooogoggogoao
OooooocoooooooQgoao
Oooooo4ogooooogoggogoaog
OooooocoooooooQgoao
Oooooo4ogooooogoggoao
OooooooooooooQgoao
Ooooooooooooggogoao
OooooooooooooQgogoao
Oooooooooooogogoaog
OooooooooooooQgogoao
Ooooocooooooogogoao
OooooooooooooOgoogoao
OoooocoooooooQgoao
OO0 oDooo4dogoooooggogog
Ooooooo0oooooQgoao
Oo0oDooo4gooooogoggogaog
OoooocooooooogQgoao
Oo0oDooo4gogoooooggogog
OoooooooooooQgoao
OooDooo4gQgoooooggogaog
OooooooooooooQgoao
Oo0ooDooo4gogooooogoggogoaog
OooooocoooooooQgoao
OooDooo4gogoooooggogoaog
OoooooooooooQgoao

O0Ooo0oood
OoOoooodg
O0Ooo0oo0ood
OoOoooog
O0Ooo0oood
OoOoo0ooogdg

O
O
O
O
O
O
O
O
OJ
O

O
O
O
O
O
O
O
O
O
O

(12)

O 0Oo0ooOoo
O Ooooo

O

JP 2009-170913

goooooao

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

O O

2009.7.30

gooano

Oooooodgogooao
Ooooooogogooao

Ooooooooooogogao
OooooooooooOoogao

O O
O O
O O
O O

10

20

30

40

50



e e e Y Iy
e s e e e e e e e s s [ Y o
1 e s [ Iy
e s e e A e s s [ [ o
s e e e e e [ e s s [ [y
e s e e e e s [ [ o

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0ooao
O Ooo0oooao

Oooooooooooogdg
OO0 oDooo4gogoooogd
Oooooooooooogdg
OoDooooogoooogdg
Oooooooooooogodg
OooDooo4gogoooogd

Oooooooooooogdg
OO0 oDooo4gogoooogdg
Oooooooooooogdg
OO0 oDoooogoooogdg
OoooooooooooQgodg
OO0 oDoooogoooogdg
OoooocoooooooOgodg
Ooooooogoooogdg
OoooocoooooooOgodg
Oooooogogooooogdg
Ooooocooooooogodg
OooDooooooooogdg
Oooooooooooodg
Oooooooooooogdg
Ooooocooooooodg
Oooooooooooogdg
Oooooooooooodg
OooDooooooooogdg
Oooooooooooodg
OooDooooooooogdg
OO0 oODooo4ogoooogdg
Oooooooooooogdg
OO0 oDooo4gogoooogdg
Oooooooooooogdg
OO0 oDooog4gogoooogdg
OoooooooooooQgdg
OO0 oDooo4gogoooogdg
OoooooooooooQgodg
OooDoooogoooogdg
OoooooooooooQgodg
Ooooooogogoooogdg
OoooocooooooOgodg
Ooooooogoooogdg

Oo0oooodQgooao

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

OoOo0o0ooogodogooao

Ooo0ooooQgooaoo

Oo0oooogodogooao

Ooo0ooooQgooaoo

Oo0oooogodogooao

OooooooooQooooao

Ooo0ooooQgooaoo

oo ooooogQgoooao

Oo0oooogodQgogooao

O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooooo
O O oOgoogo
O 0Ooooo
OO ogogo
O 0Ooo0ooo
OO oOgogo
O 0Ooooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

Ooooooooogooooao

Ooooooogdg

Ooo0ooooQgooaoo

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

Oo0oooodooao

OooooooQgodg

Ooo0o0ooodQgooao

Oooooooogg

Oo0oooodooao

Oo0Ooo0ood

OooooooOodg

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

(13)

Oooooooogdg

OoOoo0ooodg

OooooooOodg

OO0Oo0ood

Ooooooogdg

Oo0Oo0ooodg

Ooooo0oooodg

O0Oo0ood

Oooooooogg

OoOoo0ooodg

Oooooooogoadg

O0Oo0ood

Oooooooogg

Oo0Oo0ooodg

O

Oooo0ogoood

OOooo0oogao

O

Oooooooogdg

OoOoo0ooodg

JP 2009-170913

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

OOo0Dooooggdg
Oooooooogdg
OoOooooogdg
Ooooooogdg
Oooooogdg
OooooooQgdg
Oooooogdg

O O o
[ i Ry
O O o
[ Ry
O O o
O O o
O O o

OO0Oo0ooodg
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

OJ
O
OJ
O
O
O
O

O
O
O
O
O

O
O
O
O
O

OooooooQgdg

O
O
O
O

O
O
O
O
O

(]
O
O
O
O

2009.7.30

OoOooooogdg

OooooooQgodg

Ooooooogdg

OooooooQgodg

Oooooooooooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

Ooo0oooQgogoao
OOo0ooogo-gogao
Ooo0oooQgogao
OOo0ooogo-gogao

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

OO0 ooooooooooQgg
OO0 oo oogogooooogogg
Oo0ooooooooooQgg
OO0 oooogogooooogogg
oo ooooooooooQgg
OO0 oooogogooooogoggg
Ooo0ooooooooooQgog
OO0 oooogogoooooggg
OoooooooooooQgaog
OO0 ooooooooooggog
OoooooooooooQgg
oo oooooooooogoggg
OooooooooooooQgog
OO0 oooooooooogoggg
Oooooooooooogadg
OO0 oooooooooogogog
OoooooooooooQgadg
Oo0oooooooooogogog
Ooooooooooooogadg
Oooooooooooogogg
OO0 O0DoDoogogooooogg
OO0 oooooooooogoQgg
OO0 0o oogogugooooogogg
oo oooooooooogoQgg
OO0 oDoDoogogogooooogogg
oo oooooooooogoQgg
OO0 oo oogogooooogogg
oo ooooooooooQgog
OO0 ooDoogogooooogogg
oo ooooooooooQgoQg
OO0 ooooogoooooogoggog
OoooooooooooQgog
OO0 ooooogoooooogoggg
OoooooooooooQgg

Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao

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

OOo0ooood
O 0O0ooood

O oOoooo
O Ooooao
O o0Ooooo
O 0Ooooo
O o0oooo
O oOoooao
O oOoo0ooao
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
Ooo0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Oo0ooog
O oOoooo
O 0Ooooo

O 0Oooo
O 0Oooo
O Oooo
O Oooo
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 0O oo
O Oooo
O 0O oo
O Oooo
OO oo
O Oooo
OO oo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

OOoo0oooao
O OooOoooo
O0Ooo0oooao
O Ooo0oooo
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
O Ooo0oooao
O 0OoO0Oooo
OOoo0oooao
O 0Oo0Ooooo
OOoo0oooao
O Ooo0oooao
OOoo0oooao
O Ooo0oooo
OOoo0oooao
O Ooo0oooao

OoOoo0oood
OOoo0ooodg
OoOoo0oood
O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
OoOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooooo
OoOoooo
O 0Ooooo
OoOoooo

O

O

O

O

O

(14)

O
O
O

JP 2009-170913

goooooao

O
O
O
O
O
O
O

OJ
O
O
O
O

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

O

O

O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooOoo

2009.7.30

gooano

O
O
O
O

O
O
O 0Oooo O
O 0Oooo O

O Oooo
O 0Oooo

O Ooooo
O 0Ooo0ooo

10

20

30

40

50



e e e Y Iy

I s Iy

Oooooo4o0ooooooooooogQgg

OO0 0o oogogooooogg
OO0 oooooooooogoQgg
OO0 o0DoDoogogooooogogg
Oo0oooooooooogogQgog
OO0 oDoDoogogooooogogg

O 0Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0goooao
O 0Ooo0oooao

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
OJ
O

OoooooogoQgoao
OO0 oooogogogao
OoooooogoQgoao
OO0 oooogogoao

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

Ooo0oooooooooDooooogogoogoo

Ooooooo0ooooooooooogQgog

Oo0oooo4dooDooog4goooooooggdg

OooOoo0ooooQgod
OoOoo0ooogd
Ooo0o0o0oooQgd
OoOoo0ooogd
Ooo0oo0oooogod
OoOoo0ooogd
Ooo0oo0ooood
OoOoo0ooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogdg
I [
OoOoo0oooogdg
OooOoo0ooood
Ooooooogdg
OooOoo0ooood
Ooo0oooogd
[
Ooo0ooooogd

OOoo0ooooo
O 0O0ooooaog

O Oooo

O 0Ooooo
O Ooogoao
O 0Ooooo
O Ooogoao
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooooo
O O oOgogao
O 0Ooooo
OO oOgoao
O 0Ooooo
O O0Oogoao

O
O
O
O
O
O

Oooooooogoogoooo
OO0 oooogogooao
Oooooooogoogooo

OOoo0oooogod
OoOoo0ooood
OOoo0oooogod
OoOoo0ooood
OOoo0oooogod
OoOoo0ooood

O
O
O

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 0Oooo

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 Ooo0oooao
O 0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0ooO0oo0oao
O Ooo0oooo
O O0Oo0oo0oo0oao
O OoOo0oooao
O O0Oo0oo0oo0oao
O OoOo0oooao
O O0Oo0ooogoao
O 0Ooo0oooao
O Oo0oooao
O O0Oo0oooao
O Oo0oooao
O OoOo0oooao
O Oo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0oo0oao

(15)

oono
oo

O

|

[
|

JP 2009-170913

gooooad

oad

OJ
O

O
O

O
O

O d
[ |

OJ
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
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

2009.7.30

gooano

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

OO0 ooooogodg
OO0 ooooogd
O oooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogdg
Ooooooogodg
O Oo0ooooogdg
Ooooooogodg
O oo oooogdg
OOooooood
O oo oooogdg
OOooooood
O oo oooogdg
OoOooooood
Ooooooogdg
O 0o oooogd
Ooooooogdg
OO0 ooooogd
O oo oooogdg
OO0 ooooogd
Ooooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogd

oo ooooooQgogooQo
OO0 ooooogogogog
oo oooooQgogoo
OO0 ooooogogogog
oo ooooooQgogoo
OO0 ooooogogogog
OooooooooQgogoo
OO0 ooooogogogog
Ooo0oooooogoogoo
OO0 ooooogogogog
Ooooooooogoogoao
OO0 ooooogogogoQg
Ooooooooogoogoo
OO0 ooooogogoQg
Ooooooooogoogoo
oo oooooogogoog
OoooooooogooOgoo
oo oooooogogoog
Ooo0ooooooogoogoo

OooooooogoQgoo
OO0 oooooggogao
OooooooogoQgoo
OO0 oooooggogao
OooooooogoQgoo
Ooooooggoao
Oooo0ooogoQgoao
Ooooooggoao

O0Ooo0oooaoo
O 0Ooo0oooog
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooaoo
O Ooo0oooaog
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O 0Ooo0oooao

O
O

Oooooooogdg

Oooooogg

Oooooooogdg

Oooooogdg

Oooooooogodg

OoO0Oo0oooogdg
Ooo0o0ooodg
OoOoo0oooogdg
Ooo0o0Oo0ooodg
OoOoo0oooogdg
Ooo0O0oo0oood
Ooo0oooogdg

O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O O0Oo0oooao
O 0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0ooO0oo0oao
O Ooo0oooao
O 0Oo0ooO0oo0oao
O Ooo0oooao
O O0Oo0ooO0oo0oao
O Ooo0oooao
O O0OoO0ooogoao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao

O
O
O
O
O
O
O
O
OJ
O

(16)

O
O
O

O
O
O
O
O
O

Oo0oooogooao

|

O O o0oooao
O 0Ooo0oooo
OO o0oooao
O 0Oo0oooo
O OoQgooao
O 0Ooo0oooao
O Oo0gooo
O 0Ooo0oooao
O Oo0gooo
O 0Oo0oooo
O OoQgooo
O 0Oo0oooao
O Oooooo
O 0Ooo0oooao

|
|

O

JP 2009-170913

]
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
(]

2009.7.30

10

20

30

40

50



e e e Y Iy

Ooooooooooogogo

I )y A ) O [y |
OoooOoooOoooooooooooooooooooooooooooobooOoabo
Iy e [y |
OooOooOoooOoooooooooooooooohoooooooooooo0oO0ooOgoanbo

e e e e e ey e e e s A s Y Y |

oo o ooooogoQgg

Ooooooogooood

Ooooooooogoooogoog

Ooooooogoooodg

[
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

OO0 oDooogoggooood

O 0Ooooao

O Oooo

O 0Oooo
O 0Ooog

OOoo0oooo
O Ooo0oooog
OOoo0oooao
O0Ooo0oooog
O0Ooo0ooao
O0Ooo0oooaog
O0Ooo0o0ooa.o
OOoo0oooaog
O0Ooo0oooao
O0Ooo0oooaog
O0Ooo0Oo0ooa.o
OOoo0oooog
O0Ooo0oo0ooao.o
O0Ooo0oooao

Oooooogod
OO0ooooogd

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
OJ
O

OO oo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
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 0Oooo
O Oooo
OO oo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

O Oooo

OO0 oooooggg

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

oo o ooooogoQgg

O
O

O
O

O Oooo

OO0 oooooggog

O O0ooo

oo oooooogooQgg
OO0 oooogogog
oo ooooogogoQg
O Oo0oooooogogog
OooooooogogoQg
OO0 oooogogog
Oooooooogogo
OO0 oooogogog
Oooooooogoogood
OO0 oooogogoog
Oooooooogoogoo
oo ooooogogoQg
Oooooooogoogo
oo oooogogoQg
Oooooooogoogod
oo ooooogogoQg
O 0D ooooogogodg
oo oooogogooQg
OO0 oooogogodg
OO0 ooooogogoQg
OO0 oooogogodg
oo ooooogogooQg
OO0 ooooggog
oo ooooogogooQg
O oo ooogogog
oo ooooogogoQo
O oo ooogogog
oo ooooogogoQo
O oo ooogogog
Oooooooogogod

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

O Oooo

O 0Oooo

O Oooo

O 0Oooo

O Oooo

O O0ooo

O Oooo

O 0Oooo

an

O Oooo

O 0Oooo

O
O
O
O
O
O
OJ
O

O Oooo

O 0ooo

O Oooo

O 0ooo

O Oooo

O o0ood

|

O Oooo

JP 2009-170913

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

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

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

OJ
O
OJ
O
O
O
O

O
O
O
O
O

O
O
O
O
]

O O0ooo

O
O
(]
O
(]

O
O
O
O
O

O

O
O
O
O
O

O
O
O
O
O

2009.7.30

O Oooo

O 0Oooo

O Oooo

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 e s [ [ o

OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B

O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oooo
O O0OoQgooao
O 0Ooo0oooo
O OoQgooo
O 0Ooo0oooo
O OooOgooo
O 0Ooo0oooao
O Ooogooo
O 0Ooo0oo0ooo
O OooQgooo
O 0Ooo0oooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O 0Ooogoo
O 0O o0ooo
O 0OooOgooo
O O oQgogog

OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O Ooo0oooogod
OoOoo0ooood
O Ooo0ooood
OoOoo0oood
O Ooo0oooogod
OOoo0oo0oood
OO0Ooo0ooood
OoOoo0ooood
OOoooood
OoOoo0oo0oood
OOoo0ooood
OoOoo0oo0oood
OOoooood
OO0Ooo0oo0oood
OOoo0ooood
O 0Ooo0oo0oood
OoOoo0ooood

]

Oo0ooooogoooao
OO0 oooogoggoooao
Oo0ooooogoooao
OO0 oooggoooao
Oo0ooooooooao
Oo0oooogoggoooao

OooOoo0oooodg
OoOoo0oooogdg
OooOoo0ooOodg
OooOoo0oooogdg
OooOoo0oooOodg
Oo0oo0oooogdg
OooOoo0oooodg
Ooooooogodg
OooOoo0oooodg

O 0Ooo0oooao
O O0OoQgooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo
O OooOgooo
O 0Ooo0oooao
O OooOgoooo
O 0Ooo0oooo
O OooQgoooo
O 0Oo0oooao
O 0Ooo0goooo
O 0Ooo0oooao
O 0Oooooo

O Ooooo

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 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
OJ
O

O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
OO o0Ooog
O 0Ooooo

OOoo0oooaoo
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0Oo0ooao
OOoo0oooao
O 0Oo0oooo
OOoo0oooao
O 0OoO0oooog
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooaoo
O0Oooooaog
O0Ooo0oooaoo
O Oooooao
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao

|

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

O
|

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

JP 2009-170913

O O
O O
O g
O O
O O
O O
O O

OJ
O
O
O
O
O
O

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

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

2009.7.30

O
O
(]

10

20

30

40

50



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

OoooooooooogogQgoao

Oooooooooooooo0 oo oooo0D oo oooooooDoDooogooooaog
O0o0oDoo40dUoooDooUdoooDoDoDUUoDoDoDoUUUUoooDooggogoooaog

OooooooQgoo
Ooooooggogao
OooooooQgoo
Ooooooggogao
Oooo0ooogoo
Ooooooggoao
Oooo0oooQgoao
Ooooooggoao
Oooo0oooQgoao
Oooooogoggoao
Oooo0oooQgoao
Oooooogoggoao
Oooo0oooQgoo
Ooooooogoggoo
OooooooQgoo
Ooooooogoggoo
Oooo0oooogoo
OooooooQgoo
Oooo0oooogoo
OooooooQgoo
O0ooooogogogao
OooooooQgoo
Ooooooggogao
OooooooQgoo
OOooooogogogao
OooooooQgoo
Ooooooggogao
Oooo0oooQgoo
Ooooooggoao
Oooo0oooQgoo
Oooooogoggogao
Oooo0oooQgoo
Ooooooggoao

O 0Ooo0oo0ooao

Oo0DoDoo4oooooogQgogao

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

OoOoo0ooood
O0Ooooood
OoOoo0ooood
OO0Ooo0ooood
OoOoo0oood
OOoo0ooood
OoOoo0oood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
Oo0Ooo0ooood
OOoooood
Oo0Ooo0oo0oood
OOoooood
O0Ooo0ooood
OOoooood
OO0Oo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood
OOoo0ooood

OooooooQgoo

O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
OOoo0oooo

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

O Ooo0oooao
O Ooo0oooaog
O Ooo0oooao
O OooOoooog
OOoo0oooo
O Oooooaog
O0Ooo0oooao
O Oooooaog
O 0Ooo0oooao
O Oooooao
O 0Ooo0oooao
O Oooooao
O 0Ooo0oo0oo0oao
O Ooo0oooo
O 0Ooo0oo0oo0oao
O Oooooo
O 0Ooo0ooo0oao
O Ooo0oooo
O 0Oo0oo0oo0oao
O Ooo0oooo
O Oo0oooaog
O Ooo0oooao
O Oo0oooaog
O Ooo0oooo
O OooOoooaog
O Ooo0oooao
O Ooo0oooaog
O Ooo0oooao
O Oooooaog
O 0Ooo0oooao
O Ooo0oooaog

OO0 oooogd
Ooooooogdg
O Oo0oooogdg
Ooooooogdg
O Oo0ooooogdg
Ooooooogodg
O Oo0oooogdg
Ooooooogodg
O Oo0oooogd
Ooooooodg
O Oo0ooooogdg
O 0Oo0oooao
O Oo0oooo
O 0Oo0oooao
O 0Ooo0oooo
O 0Oo0ooOooao
O 0Oo0oooo
O O0Oo0oo0ooao
O 0Oo0oooo
O O o0oooao
O 0Ooo0oooo
OO o0oooao
O 0Oo0oooo
O OoQgooao
O 0Ooo0oooao
O Oo0gooo
O 0Ooo0oooao
O Oo0gooo
O 0Oo0oooo
O OoQgooo
O 0Oo0oooao
O Oooooo
O 0Ooo0oooao

O
O
O
O
O
O
O
O
O
O

(19)

O
O
O
O

|

O

JP 2009-170913

O
O
O
O
O
O
O

O 0Ooo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao

2009.7.30

O 0Ooo0ooo
O Ooogoog
O 0Ooo0ooo

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

OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B

OO0 ooooogodg
OO0 ooooogd
O oooooogodg
O Oo0ooooogd
Ooooooogodg
O Oo0ooooogd
Ooooooogodg

O 0Ooooao
O 0OoOooo
O 0Ooooao
O 0OooOooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O 0Ooooo
O 0Oo0oo0oao
O 0Ooooo
O 0OoO0ooog
O 0Ooooo

OoOoo0oood
OOoo0ooodg
OoOoo0oood
OOoo0ooog
O0Ooo0oood
OOoo0ooog
Oo0Ooo0oood
OoOoo0ooog
O0Ooo0oood
OoOoooodg
O0Ooo0oo0ood
OoOoooog
O0Ooo0oood
OoOoo0ooogdg
O0Ooo0oo0ooOo
OoOoooogdg
O0Ooo0Ooo0oodo
OoOoo0ooogdg
O0Ooo0oo0ooO
OoOoo0ooogdg
O0Oo0ooodg
OoOoo0ooogdg
O0Ooo0ooog
OoOoo0ooogdg
OO0Oo0ooodg
OoOoo0ooodg
OOoo0ooodg
Oo0Ooo0oood
OOoo0ooodg
O0Ooo0oood
OoOoooog
Oo0Ooo0oood

OO0 oooooogoQgog

OoooooQgogoao

OO0 oooooggog

Ooooogogaog

oo oooooogoQgo-g

OoooooQgogoao

OO0 ooooogogog

Ooooogogaog

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

oo oooooogoQgo-g

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

OO0 oooooggog

oo oooooogogoQgoQg

OoOoo0oooogd
R B
OoOoo0oooogd
OoOoo0ooood
OoOoo0oooogd
I B
OoOoo0oooogd
OoOoo0ooood
OoOoo0oooogd
I B
OoOoo0oooogd
OoO0Ooo0Ooood
OoOoo0oooogd
OO0oo0oooogd
OoOoo0oooogd
OOoo0oooogd
OoOoo0oooogod
OOoo0oooogd
OOoo0oooogod
OO0oOo0oooogd
OoOoo0oooogod
OO0Ooo0oooogd
OooOoo0ooogod
OO0Oo0oooogd
OooOoo0ooogod

OO0 ooooogogog

OO0 oooooogogoQgo-g

Ooooogogooao
OoooooOooOooao
Ooooogooao
OoooooOoogooao
Oooooogooao
OoooooOooOooao
OoooooQgooao
Oooo0oooOooOooao
OoooooQgooao
OooooooOoogooao
OoooooQgooao
Oo0Dooogo-gogoao
OoooooQgooao
OooOoogo-gogoao
OoooooQgooao
Ooooogogogoao
Ooooooogooao
Ooooogogogoao
OoooooQogooao
Ooooogogogooao
OoooooQogooo

OOoo0oooaog
I B
OoOoo0oooog
I B

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Oooo
O Oooo

(20)

|

JP 2009-170913 A 2009.7.30

gooooad

O 0Oooo

O
OoOoo0oooogd
R B [

O Ooooo
O 0Ooo0ooao

[ |
O O
O O
O O

O d
[ |
O d
[ |
O d
[ |
O d
O
O
O
O
O

O
O

gooooooboad
ooooooooao

goooooboboao

gooooooboad

O 0Oooo
O Oooo

oooooooboao

10

20

30

40

50



e e e Y Iy

Ooooooooooooogoog

e R s e e Y
OoOOoooooo0ooooooo0 oo oooo0D oo ooooooDoDoooooooaog
e R s e s e s Y o A
Oooooooooooooo0 oo oooo0D oo oooooooDoDooogooooaog
O0o0oDoo40dUoooDooUdoooDoDoDUUoDoDoDoUUUUoooDooggogoooaog

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

OoooooooooogQgoo

Oooooooooooogoo

OoooooooooogogQgoao

Oo0DoDoo4oooooogQgogao

OoooooQgooao

O
O
O
O
O
]

O Ooo0ooooao
O O0Oo0ooooao
O Ooo0ooooaoo
O Oo0ooooao
O Ooo0ooooaoo
O Ooo0ooooaog

O
O
O
O
O

O 0Oo0oooao
O OoOgooao
O O0Oo0oooao
O Oo0gooo
O 0Ooo0oooao
O Oo0oooao
O 0Oo0oo0ooao
O OooQgoooo
O 0Oo0oo0ooao
O Ooo0oooo
O O0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0oooao
O Oo0oooo
O 0Oo0oooao
O 0Ooo0oooo
O 0Oo0ooOooao
O 0Oo0oooo
O O0Oo0oo0ooao
O 0Oo0oooo
O O o0oooao

Ooooooogooooao
Oooooogogooao
Ooooooogooooao
OOooooogogooao
OoooooogooooOoao
Oooooogoooao
Ooooooogooooao
Oooooogoooao
OoooooooooOoaoo
Oooooogoooaoo
OooooooOooooOoao
Oooooogoooao
Ooo0oooooOoooOoao
Oooooogoooao
OOoo0ooooOoogoooOoao

OooooogQgQg
I [y |
OooooogQgoQg
OoOoo0oooodgad
OooooogQgQg
Oooooogogdg
OooooogQg™g
Ooooooggdg
OooooogQg™g
Oooooggdg

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

OO0 oooodogoao

OooooooQgooao

Oo0oooodgogoao

OooooooQgooao

O
O
O
O
O
O

Oooooodgogoao

O
O
(]
O
O

OooooooQgooao

Oo0oooodgogooao

OooooooQgooao

O

Oooooodgogooao

O

O

Ooooooogogooao

(21) JP 2009-170913 A 2009.7.30

gboboooobobooooooooooboooooao
goocoobooao

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

O O
[ |
O O
[ |
O O
O O
[ |
0O O
[ |
O d
O
]
O
[
O
O
O
O
O
O
O
O
(]

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

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 0Ooo0oooo
O Oogooo
O 0Ooo0oooo
O OooOgooo
O 0Ooo0oooo
O OooQgooo
O 0Ooo0oo0ooao
O OooOgoooo
O 0Ooo0oooao

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

Oooooodgogooao
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

10

20

30

40

50



e e e Y Iy

e e I Iy o

OO0 0o oogogooooogg
OO0 oooooooooogoQgg
OO0 o0DoDoogogooooogogg
Oo0oooooooooogogQgog
OO0 oDoDoogogooooogogg

O Oooo

ey e e ey e sy s [y o

OoOooODo0ooOho0ooDh oo o oo oo oooooooogogooogoog

O OO

Iy e e ey e sy s [y o
e s s e e e e ey e e s s [ o

Oooooooogdg

OoOoo0oooogod
OO0Ooo0oooogd
Oo0oo0oooogod
OO0O0Oo0oooogd
OooOoo0ooogod
OO0Ooo0oooogd
OooOoo0ooood
OoOoo0oooogd
R B
OoOoo0oooogd
OoOoo0ooood

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

Oo0ooooogoooao
OO0 oooogoggoooao
Oo0ooooogoooao
OO0 oooggoooao
Oo0ooooooooao
Oo0oooogoggoooao
Oo0oooogooooaoo
Oo0oooogoQgoooao
Oo0oooooOgooooaoo
Oo0oooogogoooao
Oo0oooogooooaoo

Oo0oo0oooogdg
OooOoo0oooodg
Ooooooogodg
OooOoo0oooodg
Ooooooogdg
Ooo0Ooo0ooood
OoOoo0oooogdg

OooooogQgQg
Ooooooggdg
Ooo0ooogooQgQg
Ooooooggdg
Ooo0ooogoQgoQg
OOoooooggdg
Ooo0ooogoQgQg
OOooooggdg
Oooo0oooogoQgQg
OooooogQgdg

O Oooo

Oooooogg

O Oooo

Oooooooogdg

O Oooo

Oooooogdg
O 0Ooo0ooo

O O0ooo

O O

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

O Oooooodg
OoOoo0ooood
O Ooo0ooood
OoOoooood
OOoooood
OoOoooood
OOooooodg

O 0Oooo

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

O Oooooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooaoo
O O0Oo0oooao
O Ooo0oooao
O Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O
O
O

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

O

(22)

OOoooood
OoOoo0ooood
OOooooodg
OOoo0ooood
OoOoooood
OOoo0ooooad
OoOooooodg
O 0O0oOooood
OoOooooodg
O 0O0oOoooodg
OoOoooood
O 0OooOooood
OoOoooood
O OooOooood
Oooooood
O Ooo0ooood
Oooooood

O Oooo
O 0Oooo
O Oooo
O 0Oooo

O 0Oo0Oo0ooao
OOoo0oooao
O 0Oo0oooo
OOoo0oooao
O 0OoO0oooog
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooaoo
O0Oooooaog
O0Ooo0oooaoo
O Oooooao
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao

JP 2009-170913

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O
O
O
O
O

2009.7.30

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

Ooo0Ooo0ogao

I e ) e e s Iy o

OoooooQgoooao
OO0 oooogodQgoooao

Ooooooo0oooooooooogogQgdg

Oo0oooooo0oooooooooo

'O o0 o0 ooOoogooogo

OOoooogogdg

OO0 ooDoogog4UoooDoogogogoooaog

Oooooooogdg
OOooooogg
OooooooQgdg
OOooooogdg
OoooooooQgdg
OOoooooogdg
OooooooQgodg
OOooooogdg
OooooooQgodg
Oooooogdg
OooooooOgodg
Ooooooogdg
OooooooOgodg
Oooooooogdg
Ooooooodgadg
Ooooooogdg
OoOoooooogodg
Oooooooogdg
OoOoooooogoadg
Ooooooogdg
Oo0Doooogdg
Oooooooogdg
OO0 oooogdg
OooooooQgdg
OOo0oooogdg
Oooooooogdg
OOooooogdg
Ooooooogdg
OOooooogdg
OooooooQgodg
Oooooogdg
Oooo0oooQgodg
OoOoooooogdg
OoooooQgdg

Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B
OoOooooaog
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Oo0oo0oao
O oOoooo
O 0Oooo
O oOoooo
O 0Ooooo

OoooooogoQgdg
Ooooooggdg

O
O

O
O
O
O
O

O
O

O0Ooo0oooaoo
O OooOoooaog
O 0Oooo

O
O
O
O
O
O
O

O0Ooo0oooaoo
O 0OooOoooaog
O0Ooo0oooaoo
O0Ooo0oooaog
O0Ooo0oooaoo
O 0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oo0ooaoo
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
OOoo0oooao
O0Oo0Oo0ooao
O0Ooo0oooaoo
O0Oo0Oooo
OOoo0oooao

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

OOoooood
O OooOoooodg
OOoooood
O Ooo0oooodg
OOoooood
O Ooooood
OOoooood
OOoooood
OOooOooood
OOooooodg
OOooOooood
OOo0ooood

O 0Oooo

(23)

O
O
O
O
O
O
OJ
O

O
O
O
O
O
O
OJ
O

O Oooo

O 0ooo

O Oooo

O 0ooo

O Oooo

O o0ood

O Oooo

JP 2009-170913

O oOoooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo

O O
O O
O O
O O
O O
O O
[ |

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

O OoOgooao
O Ooooo
O OoOgooo
O Ooooo
O Oooao
O Ooooo
O Ooooao
O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

OJ
O
OJ
O
O
O
O

O
O
O
O

O
O
O
O
(]

O O0ooo

O
O
O
O
O

2009.7.30

O Oooo

O 0Oooo
O Oooo

O 0Oooo

O Oooo

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

OoooooooooooQgg
Oo0oDoogogogooooogogdg
OoooooooooooQgg
OooDoooooooogoggdg
OooooooooooQgg
Oooooogooooooggdg
OoooooooooooQgodg
Oooooogooooooggg
Oo0ooooooooooQgodg
Ooooooooooogoggg
OooooooooooQgdg
Ooooooooooogoogg
Oo0ooocooooooQgodg
Ooooooooooogogg
Oo0oooooooooQgodg
Ooooooooooogoogg
Ooooooooooogodg
OoooooooooogooQgg
Oo0ooooooooooOgodg
OoooooooooooQgg
OO0 oDoogogogooooogdg
OoooooooooogooQgg
Oo0DoDooogogogoooogogdg

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

Oooooooogoogooo
OO0 ooooogogooao
Oooooooogoogooo
OOooooogogooao
Oooooooooooo
Oooooogogooao
Oooooooooooao
Ooooooogogogooao

OoOoo0ooood
OOooooogod
OoOoo0ooood
OOoo0oooogod

O0Ooo0oooao
O 0Oo0oooo
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao

Oooooooooooogdg
OO0 oDooo4gogoooogdg
Oooooooooooogdg
OO0 oDoooogoooogdg
OoooooooooooQgodg
OO0 oDoooogoooogdg
OoooocoooooooOgodg
Ooooooogoooogdg
OoooocoooooooOgodg
Oooooogogooooogdg
Ooooocooooooogodg
OooDooooooooogdg
Oooooooooooodg
Oooooooooooogdg
Ooooocooooooodg
Oooooooooooogdg
Oooooooooooodg
OooDooooooooogdg
Oooooooooooodg
OooDooooooooogdg
OO0 oODooo4ogoooogdg
Oooooooooooogdg
OO0 oDooo4gogoooogdg
Oooooooooooogdg
OO0 oDooog4gogoooogdg
OoooooooooooQgdg

O Oooo
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 0oo o
O Oooo
O 0Ooo
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
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 0Ooo0ooOoo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooo
O O0Oo0ooO0oo0oao
O Ooo0oooao
O O0Oo0oo0oo0oao
O Ooo0oooo
O O0Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao

(24)

JP 2009-170913

gooooad

oad

O d
[ |

Oooooooooooaog
OO0 oooo4gooooaog
Oooooooooooaoo
OO oooogooooaog
Oooooooooooao
OOooooogooooaog
Oooooooooooao
Oooooogogooooaog
Oooooooooooao
Oooooogogooooaog
Ooooocooooooao

O

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

O
O
O
O

O

O

OO0 ooDoogogogoooao

O

Oooooooooooaoo

O
O
O
O
O
O

OOoooDooogogogogoooaog

Ooooooooooooaoo

2009.7.30

gooano

O

Oooooogogoooao

O

Oooooooooooao

O

Oooooogogogoooaog

O

Oooooooooooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoooooooooooooooogQgQg
Oo0oDoo40odo0oooDoooooooooggdg
OoooooooooooooooogQgQg
Oo0ooo40odo0ooDoDoo4ogoooooggdg

Ooo0oooQgogoao
OOo0o0ooogogogao
OoooooQgogoao
Oo0ooogogogao
OoooooQgogoao
Oo0ooogogogao
Ooo0ooooQogogoao
OoOoo0ooogogao
OoooooQgoogoao
Ooooogogao
OoooooQgoogoao
Ooooogogao
OoooooOoogao
OoooooQgogoao
OoooooOoogao
Ooo0oooQgogoao
OooOooooOoogoao
Oo0ooogogoao
OooOooooOooOgoao
Oo0oooQgogao
OOo0ooogodgogao
OoooooQgogoao
OOo0o0ooogogogao
Oo0oooQgogao
OOo0ooogo-gogao
Ooo0oooQgogoao
OOo0ooogogogao
OoooooQogogoao
OoOoooogogogao
Ooo0oooQogogoao
Oo0ooogogogao
OoooooOoogoao
Ooooogogogao
OoooooOoogao

Ooooooo0ooDooo4o0 oo oooo0oooDoDooogooooaog

I e A B |

Ooooooo0ooooo o0 oo ooooDooDoooogooooaog

s s s e e e e s |

Oo0oooQoooo
Oo0ooogoQgooao
Oo0oooQoooo
Oo0o0oogoQgooao
Ooo0oooQoooo
Oo0ooogoQgooao
Ooo0oooOoooo
Oo0oooQgooao
Ooo0ooooOooOooo
Oo0ooogoQgooao
Ooo0oooOooOooo
Oo0oooQgooao
Ooo0oooooOooOooao
Ooo0oooQgooao
Ooo0oooooOooOooao
Ooo0oooQgooao

O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0Oooo
O oOoooo
O O0Oooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao

OO0 oooooooooodg
OO0 oooogoggogoooodg
oo oooooooooodg
OO0 oooogoggogoooodg
oo oooooooooodg
OO0 ooooogoggogoooodg
oo oooooooooodg
OO0 oooogoggogoooodg
Oooooooooooodg
OO0 ooooogoggogoooodg
Ooooooooooood
OO0 ooooogogogooooodg
Ooooooooooood
OO0 ooooogoooooodg

O oOoooo
O Ooooao
O o0Ooooo
O 0Ooooo
O o0oooo
O oOoooao
O oOoo0ooao
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
Ooo0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Oo0ooog
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O oOoooo
O 0Ooooo
O o0Ooooo

OooooooQgogoo

OOo0o0ooogoQgogao
Ooo0oooQgogoao
Ooooogogogao
Ooo0oooQgogoao
Oo0ooogoQgogao
Ooo0oooQoogoao

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

(25)

Ooooocooooood
Ooooooooooodg
Ooooocooooood
Ooooooooooodg
Oooooooooood
Ooooooooooodg
OO0 oDoooggogooood
Ooooooooooodg
OO0 oDoogogogogooood
Ooooooooooodg
Oo0DoDoogogogogoooogod
Ooooooooooodg
OoDoDoogogogooood
Oooooooooood
Oooooogogogoooogod
Ooooooooooodg
Ooooogogogoooogod
Ooooooooooodg
Oooooogoogoooogod
Oooooooooood

O
O
O
O
OJ
O

O
O
O
O
O
O

O
O
O
O
O
O

[

JP 2009-170913

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

[ o R |
[ |
[ o R |
[ I |
[ O I R |
[ B |
[ o R |

O
O
O
O
O
O
O

O
O
(]
O
(]

O
O
O
O
O

O
O
O
O
O

2009.7.30

10

20

30

40

50



(26) JP 2009-170913 A 2009.7.30

ooooobobooooooooobbbooooooooobbobobooooooboooDbOoo
ooocooobooboooooooooobobbobooooooooobobobobooooooooobooao
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
oooooboobooooooooobbboooooooooDbb-0O0o0ooooboao

guggono ggoano

______

____________




27) JP 2009-170913 A 2009.7.30

LED101

|

]

]

I

]

]
CR100 i
% i
I

I

I

I

I

1

|

T Z101!
1

?RIOI

3
1 ESD101 14
/ ESD102




(28) JP 2009-170913 A 2009.7.30

I
I
1
|
|
i
I
I
1
1
|
|
I
I
I
I
I
|
I
I
1
3

| 1 I

‘“, ] 1

w] Y [o]

I I

s00 ! P !

MoAr Ao | | RPNy yNsR N 1

I [ P! [ |

ool = oo - - - - -

ooooao
@——?. ________________ i
! i
7101
nnn : ' U100
Finivin ! i
! ‘% 1
: lel pomimim—q | L1060 | 1
' 500 1 'oso0 1 i
cust (R ;
©— 600 —1—4—— —; 600 ——— !
i i




JP 2009-170913 A 2009.7.30

(29)

gogooano

goooano

IIIIIIIIIIIIIIIIIIIIII

U100 \

T B A 1]

D S AT

nnn
ann
©
I
I
1
I
I
1
1
i
]
]
I
]
I
1
I
|
I

goooao



(30) JP 2009-170913 A 2009.7.30

00000000
TITLE: BI-DIRECTIONAL LIGHT EMITTING DIODE DRIVE
CIRCUIT IN PULSED POWER PARALLEL RESONANCE

BACKGROUND OF THE INVENTION
5  (a) Field of the present invention
The present invention discloses to use a pulsed power as the power
source, whereof the first impedance which is constituted by the capacitive
or inductive or resistive impedance components and the second capacitive
impedance which is constituted by parallel connection of capacitive
10 impedance components and inductive impedance components and appear
parallel resonance with the pulse period of the pulsed power are series
connected to receive the pulsed power, whereby it is characterized in that
the voltage of the pulsed power source is divided by the first and second
impedances in series connection, and the divided power is used to drive
15  the bi-directional conducting light emitting diode set.
(b) Description of the Prior Art
In the conventional Light emitting diode drive circuit using AC or
DC power source, light emitting diode current is usually limited by series
connecting a current limit resistor as the impedance, whereby the voltage
20  drop of the resistive impedance in series connection normally consumes a
lot of electrical power and causes accumulated heat that are its

imperfections.

SUMMARY OF THE PRESENT INVENTION
25 The present invention is comprised of that the capacitive or inductive
or resistive impedance components constitute a first impedance, and the
capacitive and inductive impedance components in parallel connection
constitute a second impedance, whereof the first impedance is series
connected with the second impedance, the two ends of the first impedance

30 and second impedance in series connection are applied with a pulsed



10

15

20

25

30

(31) JP 2009-170913 A 2009.7.30

power input so as to form divided power at the two ends, whereof the
inherent parallel resonance frequency of the second impedance is the
same as the pulse period of the pulsed power so it appear in parallel
resonance status at pulsed power input, whereby the divided power across
the two ends of the second impedance drives the bi-directional conducting

light emitting diode set to emit light.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is the schematic block diagram of the bi-directional light
emitting diode drive circuit in pulsed power parallel resonance.

FIG. 2 is the circuit example schematic diagram of the present
invention.

FIG. 3 is a circuit example schematic diagram of the present
invention illustrating that the bi-directional conducting light emitting
diode set (L100) is constituted by a first light emitting diode and a diode
in parallel connection of reverse polarities.

FIG. 4 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is series connected with
a current limit resistor. |

FIG. 5 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is further installed with a
zener diode in the circuit of FIG. 2.

FIG. 6 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is further installed with a
zener diode in the circuit of FIG. 3. |

FIG. 7 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is further installed with a
zener diode in the circuit of FIG. 4.

FIG. 8 is a circuit example schematic diagram illustrating that a

charge/discharge device is parallel connected across the two ends of the
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light emitting diodes and current limit resistor in series connection in the
circuit of FIG. 5.

FIG. 9 is a circuit example schematic diagram illustrating that a
charge/discharge device is parallel connected across the two ends of the
light emitting diodes and the current limit resistor in series connection in
the circuit of FIG. 6.

FIG. 10 is a circuit example schematic diagram illustrating that a
charge/discharge device is parallel connected across the two ends of the
light emitting diodes and the current limit resistor in series connection in
the circuit of FIG. 7.

FIG. 11 is a circuit example schematic diagram of the bi-directional
conducting light emitting diode set of the present invention illustrating
that the first light emitting diode is reversely parallel connected with a
diode, and the second light emitting diode is reversely parallel connected
with a diode, wheréby the two appear in series connection of opposite
directions.

FIG. 12 is a circuit example schematic block diagram of the present
invention which is series connected to the power modulator of series
connection type.

FIG. 13 is a circuit example schematic block diagram of the present
invention which is parallel connected to the power modulator of parallel
connection type.

FIG. 14 is a circuit example schematic block diagram of the present
invention driven by the DC to DC converter output power.

FIG. 15 is a circuit example schematic block diagram of the present
invention which is series connected with impedance components.

FIG. 16 is a circuit example schematic block diagram of the present
invention illustrating that the impedance components in series connection
execute series connection, or parallel connection, or series and parallel

connection by means of the switching device.
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FIG. 17 is a circuit example schematic diagram of the present
invention illustrating that the inductive impedance component of the
second impedance is replaced by the self-coupled voltage change power
supply side winding of the self-coupled transformer thereby to constitute a
voltage rise.

FIG. 18 is a circuit example schematic diagram of the present
invention illustrating that the inductive impedance component of the
second impedance is replaced by the self-coupled voltage change power
supply side winding of the self-coupled transformer thereby to constitute a
voltage drop.

FIG. 19 is a circuit example schematic diagram of the present
invention illustrating that the inductive impedance component of the
second impedance is replaced by the primary side winding of the

separating type transformer with separating type voltage change winding.

DESCRIPTION OF MAIN COMPONENT SYMBOLS
C100, C200: Capacitor
CR100, CR101, CR102, CR201, CR202: Diode
ESD101, ESD102: Charge/discharge device
1100, 1103, 1104, 1200: Inductive impedance component
IT200: Separating type transformer
L100: Bi-directional conducting light emitting diode set
LED101: First light emitting diode
LED102: Second light emitting diode
R101: Discharge resistance
R100, R103, R104: Current limit resistor
ST200: Self-coupled transformer
U100: Bi-directional light emitting diode drive circuit
WO: Self-coupled voltage change winding

W1: Primary side winding
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W2: Secondary side winding

Z101: First impedance

7102: Second impedance

ZD101, ZD102: Zener diode

300: Bi-directional power modulator of series connection type
330: DC power modulator of series connection type

400: Bi-directional power modulator of parallel connection type
430: DC power modulator of parallel connection type

500: Impedance component

600: Switching device

5000: DC to DC Converter

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The bi-directional light emitting diode drive circuit in pulsed power
parallel resonance of the present invention, in which the circuit function
and operation of the bi-directional light emitting diode drive circuit (U100)
is mainly comprised of at least one first impedance which is constituted
by at least one capacitive or inductive or resistive impedance component;
a second impedance which is constituted by at least one capacitive
impedance and at least one inductive component in parallel connection,
whereof its inherent parallel resonance frequency is the same as the pulse
period of the pulsed power to appear parallel resonance status; and at least
one bi-directional conducting light emitting diode set which is constituted
by at least one first light emitting diode and at least one second light
emitting diode in parallel connection of reverse polarities, whereof it is
parallel connected with the two ends of the at least one second impedance
while the two ends of at least one first impedance and at least one second
impedance in series connection receive pulsed power input to form
divided voltage across the two ends of the first impedance and second

impedance respectively, whereof the divided power drives at least one
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bi-directional conducting light emitting diode set, thereby to constitute the
bi-directional light emitting diode drive circuit in pulsed power parallel
resonance.

FIG. 1 is the schematic block diagram of the bi-directional light
emitting diode drive circuit in pulsed power parallel resonance, in which
the circuit function is operated through the bi-directional light emitting
diode drive circuit (U100) as shown in FIG. 1, whereof it is comprised of
that:

-- The first impedance (Z101), which includes:

(1) It is constituted by a capacitor (C100) or an inductive
impedance component or a resistive impedance component, or one kind or
more than one kind and one or more than one impedance components, or
two kinds or more than two kinds of impedance components, whereof the
impedance components are respectively one or more than one in series
connection, or parallel connection, or series and parallel connection to
provide DC or AC impedances; or

(2) At least one capacitive impedance component and at least one
inductive impedance component are mutually series connected to have the
same pulse period as pulsed power source to appear series resonance
status, or the at least one capacitive impedance component and the at least
one inductive impedance component can be mutually parallel connected
to appear parallel resonance with the pulse period of the pulsed power
source;

-- The second impedance (Z102) includes:

(1) It is constituted by at least one inductive impedance
component (1200) and at least one capacitor (C200) in parallel connection
to have the same pulse period as the pulsed power to appear
corresponding impedance parallel resonance status and end voltage status;

—- At least one first impedance (Z101) and at least one second

impedance (Z102) are mutually series connected, whereof the two ends of

6
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the series connected first impedance (Z101) and the second impedance
(2102) are for inputting:
(1) DC pulsed power; or
(2) The DC pulsed power with constant or variable voltage and
constant or variable periods converted from DC power source;
or
(3) The DC pulsed power with constant or variable voltage and
constant or variable periods converted from DC power which is
further rectified from AC power; or

(4) The half-wave or full-wave DC pulsed power rectified from

constant or variable AC power with constant or variable voltage
and constant or variable frequency;

-- A bi-directional conducting light emitting diode set (L100): it is
constituted by at least one first light emitting diode (LED101) and at least
one second light emitting diode (LED102) in parallel connection of
inverse polarities, whereof the numbers of the first light emitting diode
(LED101) and the numbers of the second light emitting diode (LED102)
can be the same or different, further, the first light emitting diode
(LED101) and the second light emitting diode (LED102) can be

respectively constituted by one forward current polarity light emitting

diode; or two or more than two forward current polarity light emitting
diodes in series or parallel connections; or three or more than three
forward current polarity light emitting diodes in series or parallel
connections or in series and parallel connections; the bi-directional
conducting light emitting diode set (L100) can be optionally installed with
one or more than one sets as needed, whereof it is parallel connected
across the two ends of both or either of the first impedance (Z101) or the
second impedance (Z102) to form divided power at two ends of both the
first impedance (Z101) and the second impedance (Z102) by the power

input, thereby to drive the bi-directional conducting light emitting diode

7



10

15

20

25

30

37) JP 2009-170913 A 2009.7.30

set (L100) to emit light.

The bi-directional light emitting diode drive circuit in pulsed power
parallel resonance, in which the first impedance (Z101) and the second
impedance (Z102) of the bi-directional light emitting diode drive circuit
(U100) a.s well as the bi-directional conducting light emitting diode set
(L100) can be selected to be one or more than ones as needed.

-- The said bi-directional light emitting diode drive circuit in pulsed
power parallel resonance can be optionally installed with capacitive,
inductive or resistive impedance components as needed, whereof the first
impedance (Z101) can be constituted by at least one of the three types of
impedance components or the first impedance can be omitted to let the
second impedance (Z102) directly parallel connected with the pulsed
power source, whereof it is described in the following:

For convenience of description, the components listed in the circuit
examples of the following exemplary embodiments are selected as in the
following:

(1) A first impedance (Z101) and a second impedance (Z102) as
well as a bi-directional conducting light emitting diode set (L100) are
installed in the embodied examples. Nonetheless, the selected quantities
are not limited in actual applications;

(2) The capacitive impedance of the capacitor is selected to
represent the impedance components, thereby to constitute the first
impedance (Z101) and the second impedance (Z102) in the embodied
examples, whereof the capacitive, inductive and/or resistive impedance
components can be optionally selected as needed in actual applications,
whereby it is described in the following:

FIG. 2 is a circuit example schematic diagram of the present
invention which is comprised of:

-- A first impedance (Z101): it is constituted by a capacitor (C100)

with especially referring to a bipolar capacitor at the quantity of one or

8
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more than ones, or the first impedance (Z101) can be optionally selected
not to use as needed,;

-- A second impedance (Z102): It is constituted by at least one
inductive component (I200) and at least one capacitor (C200) in parallel
connection with specially referring to the constitution by an inductive
impedance component and a bipolar capacitor, whereof its pulse period is
the same as that of the pulsed power to appear parallel resonance status,
whereof the quantity of the second impedance is one or more than ones;

-- At least one first impedance (Z101) and at least one second
impedance (Z102) are in series connection while the two ends of the said
series connection is for receiving the pulsed power input, thereby to form
divided power at the second impedance (Z102) in parallel resonance,
whereof the divided power drives at least one bi-directional conducting
light emitting diode set (L100);

-- A bi-directional conducting light emitting diode set (L100): it is
constituted by at least one first light emitting diode (LED101) and at least
one second light emitting diode (LED102) in parallel connection of
inverse polarities, whereof the numbers of the first light emitting diode
(LED101) and the numbers of the second light emitting diode (LED102)
can be the same or different, further, the first light emitting diode
(LED101) and the second light emitting diode (LED102) can be
respectively constituted by one forward current polarity light emitting
diode; or two or more than two forward current polarity light emitting
diodes in series or parallel connections; or three or more than three
forward current polarity light emitting diodes in series or parallel
connections or in series and parallel connections; the bi-directional
conducting light emitting diode set (L100) can be optionally installed with
one or more than one éets as needed, whereof it is parallel connected
across the two ends of both or either of the first impedance (Z101) or the

second impedance (Z2102) to form divided power at two ends of both the
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first impedance (Z101) and the second impedance (Z102) by the power
input, thereby to drive the bi-directional conducting light emitting diode
set (L100) which is parallel connected across the two ends of the first
impedance (Z101) or the second impedance (Z102) to emit light; or

-- At least one bi-directional conducting light emitting diode set
(L100) is parallel connected to the two ends of at least one second
impedance (Z102) which is at parallel resonance with the pulse period of
the pulsed power, thereby to be driven by the divided power across the
two ends of the second impedance (Z102) while the first impedance (2101)
is used to limit current, whereof in case that the capacitor (C100) (such as
a bipolar capacitor) is used as the first impedance component, the output
current is limited by the capacitive impedance;

The first impedance (Z101), the second impedance (Z102) and the
bi-directional conducting light emitting diode set (L100) are connected
according to the aforesaid circuit structure to constitute the bi-directional
light emitting diode drive circuit (U100);

Besides, based on the current distribution effect formed by the
parallel connection of the bi-directional conducting light emitting diode
set (L100) and the second impedance (Z102), the voltage variation rate
across the two ends of the bi-directional conducting light emitting diode
set (L100) corresponding to power source voltage variation can be
reduced;

Selection of the first light emitting diode (LED101) and the second
light emitting diode (LED102) which constitute the bi-directional
conducting light emitting diode set (L100) in the bi-directional light
emitting diode drive circuit (U100) includes the following:

1. A first light emitting diode (LED101) which can be constituted
by one light emitting diode, or by more than one light emitting diodes in
series connection of forward polarities, in parallel connection of the same

polarity or in series and parallel connection,
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2. A second light emitting diode (LED102) which can be
constituted by one light emitting diode, or by more than one light emitting
diodes in series connection of forward polarities, in parallel connection of
the same polarity or in series and parallel connection;

3. The numbers of light emitting diodes which constitute the first
light emitting diode (LED101) and the numbers of light emitting diodes
which constitute the second light emitting diode (LED102) can be the
same or different;

4. If the number of light emitting diodes which constitute either the
first light emitting diode (LED101) or the second light emitting diode
(LED102) respectively is one or more than one, the connecting
relationship of the respective light emitting diodes can be in the same or
different series connection, parallel connection, or series and parallel
connection;

5. One of the first light emitting diode (LED101) or the second light
emitting diode (LED102) can be replaced by a diode (CR100) while the
current direction of the diode (CR100) and the working current direction
of the reserved first light emitting diode (LED101) or the second light
emitting diode (LED102) are in parallel connection of reverse polarities;

Such as that FIG. 3 is a circuit example schematic diagram of the
present invention illustrating that the bi-directional conducting light
emitting diode set is constituted by a first light emitting diode and a diode
in parallel connection of reverse polarities;

The bi-directional light emitting diode drive circuit in pulsed power
parallel resonance is operated through the circuit function of the
bi-directional light emitting diode drive circuit (U100), whereof in actual
applications, as shown in FIGS. 1, 2 and 3, the following auxiliary circuit
components can be optionally selected as needed to be installed or not
installed while the quantity of the installation can be constituted by one or

more than one, whereof in case more than one are selected, they can be
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selected based on circuit function requirements to be in series connection
or parallel connection or series and parallel connection in corresponding
polarities, whereof the optionally selected auxiliary circuit components
include:

-- A diode (CR101): It is optionally installed to series connected with
the first light emitting diode (LED101), whereby to prevent reverse
over-voltage;

-- A diode (CR102): It is optionally installed to series connected with
the second light emitting diode (LED102), whereby to prevent reverse
over-voltage;

-- A discharge resistor (R101): It is an optionally installed component,
in case the capacitor (C100), such as a bipolar capacitor, is selected for the
first impedance (Z101), it is parallel connected across the two ends of the
capacitor (C100) in the first impedance (Z101) to release the residual
current of capacitor (C100);

— A current limit resistor (R103): It is an optionally installed
component which is series connected with the first light emitting diode
(LED101) of the bi-directional conducting light emitting diode set (L100)
individually, whereby to limit the current passing through the first light
emitting diode (LED101), whereof the current limit resistor (R103) can
also be replaced by an inductive impedance (1103);

—- A current limit resistor (R104): It is an optionally installed
component which is series connected with the second light emitting diode
(LED102) of the bi-directional conducting light emitting diode set (L100)
individually, whereby to limit the current passing through the second light
emitting diode (LED102), whereof the current limit resistor (R104) can
also be replaced by an inductive impedance (1104);

-- The bi-directional light emitting diode drive circuit (U100), of
which if the first light emitting diode (LED101) and the second light
emitting diode (LED102) are both disposed with the current limit resistors
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(R103) and (R104), a current limit resistor (R100) can be directly series
connected to the bi-directional conducting light emitting diode set (L100)
to replace or installed together with the current limit resistors (R103) and
(R104) to obtain current limit function, whereof the current limit resistor
(R100) can also be replaced by an inductive impedance component (1100);
whereby the bi-directional light emitting diode drive circuit (U100) is
constituted by the said circuit structure and selection of auxiliary circuit
components as shown in FIG. 4 which is a circuit example schematic
diagram illustrating that the bi-directional conducting light emitting diode
set (L100) is series connected with a current limit resistor (R100).

In addition, to protect the light emitting diode and to avoid the light
emitting diode being damaged or reduced working life by abnormal
voltage, in the bi-directional light emitting diode drive circuit (U100), as
shown in FIG. 5 and 6, a zener diode can be respectively parallel
connected across the two ends of the first light emitting diode (LED101)
and the second light emitting diode (LED102) of the bi-directional
conducting light erhitting diode set (L100), or the zener diode can be first
series connected with at least one diode to produce the function of zener
voltage effect, then to be parallel connected across the two ends of the
first light emitting diode (LED101) or the second light emitting diode
(LED102);

FIG. 5 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is further installed with a
zener diode in the circuit of FIG. 2.

FIG. 6 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is further installed with a
zener diode in the circuit of FIG. 3.

FIG. 7 is a circuit example schematic diagram illustrating that the
bi-directional conducting light emitting diode set is further installed with a

zener diode in the circuit of FIG. 4, whereof as shown in FIG. 7, it is
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comprised of that:

1. A zener diode (ZD101) is parallel connected across the two
ends of the first light emitting diode (LED101) of the bi-directional
conducting light emitting diode set (L.100), whereof their polarity
relationship is that the zener voltage of the zener diode (ZD101) is used to
limit the working voltage across the two ends of the first light emitting
diode (LED101); _

Said zener diode (ZD101) can be optionally series connected
with a diode (CR201) as needed, whereby the advantages are 1) the zener
diode (ZD101) can be protected from reverse current; 2) both diode
(CR201) and zener diode (ZD101) have temperature compensation effect.

2. If the second light emitting diode (LED102) is selected in the
bi-directional conducting light emitting diode set (L100), a zener diode
can be optionally series connected with the two ends of the said second
light emitting diode (LED102), whereof their polarity relationship is that
the zener voltage of the zener diode (ZD102) is used to limit the working
voltage across the two ends of the second light emitting diode (LED102);

Said zener diode (ZD102) can be optionally series connected
with a diode (CR202) as needed, whereby the advantages are 1) the zener
diode (ZD102) can be protected from reverse current; 2) both diode
(CR202) and zener diode (ZD102) have temperature compensation effect.

The zener diode is constituted by:

(1) A zener diode (ZD101) is parallel connected across the two
ends of the first light emitting diode (LED101) of the bi-directional
conducting light emitting diode set (L100), and a zener diode (ZD102) is
parallel connected across the two ends of the second light emitting diode
(LED102); or

(2) The two zener diodes (ZD101) and (ZD102) are series
connected in opposite directions and further parallel connected across the

two ends of the bi-directional conducting light emitting diode set (L100);
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or

(3) It is replaced by the diode of bi-directional zener effect which
is parallel connected across the two ends of the bi-directional conducting
light emitting diode set (L100); all of the aforesaid three circuits can avoid
over high end voltage to the first light emitting diode (LED101) and the
second light emitting diode (LED102).

The bi-directional driving light emitting diode circuit (U100) of the
bi-directional driving light emitting diode drive circuit in pulsed power
parallel resonance as shown in the circuit examples of FIGS. 8, 9 and 10,
whereof to promote the lighting stability of the light source produced by
the light emitting diode, the first light emitting diode (LED101) can be

- installed with a charge/discharge device (ESD101), or the second light

emitting diode (LED102) can be installed with a charge/discharge device
(ESD102), whereof the charge/discharge device (ESD101) and the
charge/discharge device (ESD102) have the random charging or
discharging characteristics which can stabilize the lighting stability of the
first light emitting diode (LED101) and the second light emitting diode
(LED102), whereby to reduce their lighting pulsations; the aforesaid
charge/discharge devices (ESD101), (ESD102) can be constituted by the
conventional charging and discharging batteries, or super-capacitors or
capacitors, etc;

The bi-directional light emitting diode drive circuit in pulsed power
parallel resonance of the present invention can be further optionally
installed with charge/discharge device as needed, whereof it includes:

1. The bi-directional light emitting diode drive circuit in pulsed
power parallel resonance, whereof in its bi-directional light emitting diode
drive circuit (U100), a charge/discharge device (ESD101) can be parallel
connected across the two ends of the current limit resistor (R103) and the
first light emitting diode (LED101) in series connection;

Or a charge/discharge device (ESD102) can be further parallel
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connected across the two ends of the current limit resistor (R104) and the
second light emitting diode (LED102) in series connection;

FIG. 8 is a circuit example schematic diagram illustrating that a
charge/discharge device is parallel connected across the two ends of the
light emitting diode and current limit resistor in series connection in the
circuit of FIG. 5, whereof it is comprised of:

-- A charge/discharge device (ESD101) based on its polarity is
parallel connected across the two ends of the first light emitting diode
(LED101) and the current limit resistor (R103) in series connection, or is
directly parallel connected across the two ends of the first light emitting
diode (LED101), whereof the charge/discharge device (ESD101) has the
random charge/diécharge characteristics to stabilize the lighting operation
and to reduce the lighting pulsation of the first light emitting diode
(LED101);

-- If the second light emitting diode (LED102) is selected to use, a
charge/discharge device (ESD102) based on its polarity is parallel
connected across the two ends of the second light emitting diode (LED102)
and the current limit resistor (R104) in series connection, or is directly
parallel connected across the two ends of the second light emitting diode
(LED102), whereof the charge/discharge device (ESD102) has the
random charge/discharge characteristics to stabilize the lighting operation
and to reduce the lighting pulsation of the second light emitting diode
(LED102);

The aforesaid charge/discharge devices (ESD101), (ESD102) can be
constituted by the conventional charging and discharging batteries, or
super-capacitors or capacitors, etc;

2. The bi-directional light emitting diode drive circuit in pulsed
power parallel resonance, whereof if a first light emitting diode (LED101)
is selected and is reversely parallel connected with a diode (CR100) in the

bi-directional light emitting diode drive circuit (U100), then its main

16



10

15

20

25

30

(46) JP 2009-170913 A 2009.7.30

circuit structure is as shown in FIG. 9 which is a circuit example
schematic diagram illustrating that a charge/discharge device is parallel
connected across the two ends of the light emitting diode and the current
limit resistor in series connection in the circuit of FIG. 6, whereof a
charge/discharge device (ESD101) based on its polarity is parallel
connected across the two ends of the first light emitting diode (LED101)
and the current limit resistor (R103) in series connection, whereof the
charge/discharge device (ESD101) has the random charge/discharge
characteristics to stabilize the lighting operation and to reduce the lighting
pulsation of the first light emitting diode (LED101);

The aforesaid charge/discharge devices (ESD101), (ESD102) can be
constituted by the conventional charging and discharging batteries, or
super-capacitors or capacitors, etc;

3.  In the bi-directional light emitting diode drive circuit (U100)
of the bi-directional light emitting diode drive circuit in pulsed power
parallel resonance, when the current limit resistor (R100) is selected to
replace the current limit resistors (R103), (R104) for the common current
limit resistor of the bi-directional conducting light emitting diode set
(L100), or the current limit resistors (R103), (R104) and (R100) are not
installed, the main circuit structure is as shown in FIG. 10 which is a
circuit example schematic diagram illustrating that a charge/discharge
device is parallel connected across the two ends of the light emitting diode
and the current limit resistor in series connection in the circuit of FIG. 7,
whereof it is comprised of that:

-- A charge/discharge device (ESD101) is directly parallel connected
across the two ends of the first light emitting diode (LED101) at the same
polarity, and a charge/discharge device (ESD102) is directly parallel
connected across the two ends of the second light emitting diode (LED102)
at the same polarity, whereof the charge/discharge devices (ESD101),
(ESD102) has the random charge or discharge characteristics;
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The aforesaid charge/discharge devices (ESD101), (ESD102) can be
constituted by the conventional charging and discharging batteries, or
super-capacitors or capacitors, etc;

4.  If the charge/discharge devices (ESD101) or (ESD102) used
1s uni-polar in the above said items 1, 2, 3, whereof after the first light
emitting diode (LEDI101) is parallel connected with the uni-polar
charge/discharge device (ESD101), a diode (CR101) of forward polarity
can be optionally installed as needed to prevent reverse voltage from
damaging the uni-polar charge/discharge device; whereof after the second
light emitting diode (LED102) is parallel connected with the uni-polar
charge/discharge device (ESD102), a diode (CR102) of forward polarity
can be optionally installed as needed to prevent reverse voltage from
damaging the uni-polar charge/discharge device;

5. The bi-polar charge/discharge device can be optionally
parallel connected across the two ends of the bi-directional conducting
light emitting diode set (L100) as needed.

In addition, a charge/discharge device can be further installed across
the two ends of the bi-directional conducting light emitting diode set
(L100) in the bi-directional light emitting diode drive circuit (U100) for
random charging/discharging, thereby besides of stabilizing the lighting
stabilities of the first light emitting diode (LED101) and the second light
emitting diode (LED102) of the bi-directional conducting light emitting
diode set (L100), the charge/discharge device can provide its saved power
during a power off to drive at least one of the first light emitting diode
(LED101) or the second light emitting diode (LED102) to continue
emitting light;

The aforesaid charge/discharge devices (ESD101), (ESD102) can be
constituted by the conventional charging and discharging batteries, or
super-capacitors or capacitors, etc;

The bi-directional conducting light emitting function of the diode in
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the said bi-directional conducting light emitting diode set (L100) is
constituted by that:

(I) It is constituted by at least one first light emitting diode
(LED101) and at least one second light emitting diode (LED102) in
parallel connection of reverse polarities;

(2) At least one first light emitting diode (LED101) is series
connected with a diode (CR101) in forward polarity, and at least one
second light emitting diode (LED102) is series connected with a diode
(CR102) in forward polarity, thereby the two are further parallel
connected in inverse polarities;

(3) A diode (CR101) is parallel connected with at least one first
light emitting diode (LED101) in inverse polarities and a diode (CR102)
is parallel connected with at least one second light emitting diode
(LED102) in inverse polarities, whereof the two are further series
connected in opposite directions to constitute a bi-directional conducting
light emitting diode set, whereof it is as shown in FIG. 11 which is a
circuit example schematic diagram of the bi-directional conducting light
emitting diode set of the present invention illustrating that the first light
emitting diode is reversely parallel connected with a diode, and the second
light emitting diode is reversely parallel connected with a diode, whereby
the two appear in series connection of opposite directions;

(4) Or it can be constituted by conventional circuit combinations
or components which allows the light emitting diode to receive power and
to emit light bi-directionally.

The first impedance (Z101), the second impedance (Z102), the
bi-directional conducting light emitting diode set (L100), the first light
emitting diode (LED101), the second light emitting diode (LED102) and
various aforesaid optional auxiliary circuit components shown in the
circuit examples of FIGS. 1~11 are based on application needs, whereof

they can be optionally installed or not installed as needed and the
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installation quantity include constitution by one, wherein if more than one
component are selected in the application, the corresponding polarity
relationship shall be determined based on circuit function requirement to
do series connection, or parallel connection, or series and parallel
connections; thereof it is constituted as the following:

1. The first impedance (Z101) can be constituted by one or more
than one in series connection or parallel connection or series and parallel
connection, whereof in multiple installations, each first impedance can be
constituted by the same kind of capacitors (C100), inductive impedance
components, or resistive impedance components, or other different kinds
of impedance components, in which their impedance values can be the
same or different;

2. The second impedance (Z102) can be constituted by the
capacitor (C200) and inductive impedance component (1200) in parallel
connection so that to appear parallel resonance with the pulse period of
the pulsed power. Further, the second impedance (Z102) can be
constituted by one or more than one in series connection or parallel
connection or series and parallel connection, whereof in multiple
installation, each second impedance can be constituted by the same kind
of capacitive and inductive impedance components in parallel connection
and appear parallel resonance with the pulse period of the pulsed power,
whereof their impedance values can be the same or different, but the
parallel resonance pulse periods are the same;

3. The first light emitting diode (LED101) can be constituted by
one light emitting diode, or by more than one light emitting diodes in
series connection of forward polarities, or in parallel connection of the
same polarity, or in series and parallel connections;

4. The second light emitting diode (LED102) can be constituted by
one light emitting diode, or by more than one light emitting diodes in

series connection of forward polarities, or in parallel connection of the
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same polarity, or in series and parallel connections;

5. Inthe bi-directional light emitting diode drive circuit (U100):

(1) It can be optionally installed with one or more than one
sets of bi-directional conducting light emitting diode sets (L100) in series
connection, parallel connection, or series and parallel connection, whereof
if one set or more than one sets are selected to be installed, they can be
jointly driven by the divided power at a common second impedance (Z102)
or driven individually by the divided power at the corresponding one of
the multiple second impedances (Z102) which are in series connection or
parallel connection;

(2)  If the charge/discharge device (ESD101) or (ESD102) is
installed in the bi-directional light emitting diode drive circuit (U100), the
light emitting diodes (LED101) or (LEDI102) in the bi-directional
conducting light emitting diode set (L.100) is relied on the continuous DC
power to emit light;

If the charge/discharge device (ESD101) or (ESD102) is not installed,
current conduction to light emitting diode (LED101) or (LED102) is
intermittent, whereby referring to the input voltage wave shape and duty
cycle of current conduction, the light emitting forward current and the
peak of light emitting forward voltage of each light emitting diode in the
bi-directional conducting light emitting diode set (L100) can be
correspondingly selected for the light emitting diodes (LED101) or
(LED102), whereof the selections include the following:

1) The light emitting peak of forward voltage is lower than the rated
forward voltage of light emitting diode (LED101) or (LED102); or

2) The rated forward voltage of light emitting diode (LED101) or
(LED102) is selected to be the light emitting peak of forward voltage; or

3) If current conduction to light emitting diode (LED101) or

(LED102) is intermittent, the peak of light emitting forward voltage can

be correspondingly selected based on the duty cycle of current conduction
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as long as the principle of that the peak of light emitting forward voltage
does not damage the light emitting diode (LED101) or (LED102) is
followed;

4) Based on the value and wave shape of the aforesaid light emitting
forward voltage, the corresponding current value and wave shape from the
forward voltage vs. forward current ratio are produced; however the peak
of light emitting forward current shall follow the principle not to damage
the light emitting diode (LED101) or (LED102);

5) The luminosity or the stepped or step-less luminosity modulation
of the forward current vs. relative luminosity can be controlled based on
the aforesaid value and wave shape of forward current.

6. The diode (CR100), diode (CR101), diode (CR102), diode
(CR201) and diode (CR202) can be constituted by one diode, or by more
than one diodes in series connection of forward polarities, or in parallel
connection of same polarities, or in series and parallel connection,
whereof the said devices can be optionally installed as needed;

7. The discharge resistor (R101), current limit resistor (R100),
current limit resistor (R103), and current limit resistor (R104) can be
constituted by one resistor, or by more than one resistors in series
connection or in parallel connection or in series and parallel connection,
whereof the said devices can be optionally installed as needed;

8. The inductive impedance component (I100) and the inductive
impedance component (I103) can be constituted by one impedance
component, or by more than one impedance in series connection or in
parallel connection or in series and parallel connection, whereof the said
devices can be optionally installed as needed;

9. The zener diode (ZD101) or the zener diode (ZD102) can be
constituted by one zener diode, or by more than one zener diode in series
connection of forward polarities, or in parallel connection of the same

polarity, or in series and parallel connection, whereof the said devices can
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be optionally installed as needed;

10. The charge/discharge device (ESD101), (ESD102) can be
constituted by one, or by more than one in series connection of forward
polarities, or in parallel connection of the same polarity, or in series and
parallel connection, whereof the said devices can be optionally installed as
needed;

In the application of the bi-directional light emitting diode drive
circuit (U100), the following DC power sources can be inputted,
including:

(1) DC pulsed power; or

(2) The DC pulsed power with constant or variable voltage and

constant or variable periods converted from DC power source;
or

(3) The DC pulsed power with constant or variable voltage and

constant or variable periods converted from DC power which is
further rectified from AC power; or

(4) The half-wave or full-wave DC pulsed power rectified from AC

power with constant or variable voltage and constant or variable
frequency;

The following active modulating circuit devices can be further
optionally combined as needed, whereof various applied circuits are the
following:

1. FIG. 12 is a circuit example schematic block diagram of the
present invention which is series connected to the power modulator of
series connection type, whereof the power modulator of series connection
type is constituted by the following:

-- A DC power modulator of series connection type (330), which is
constituted by conventional electromechanical components or solid state
power components and related electronic circuit components to modulate

the DC pulsed power output;
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-- A bi-directional power modulator of series connection type (300),
which is constituted by the conventional electromechanical components or
solid state power components and related electronic circuit components to
modulate the bi-directional power output;

The circuit function operations are the following:

(1) The DC power modulator of series connection type (330) can
be optionally installed as needed to be series connected with the
bi-directional light emitting diode drive circuit (U100), whereby to
receive the DC pulsed power from the power source, whereof the DC
pulsed power is modulated by the DC power modulator of series
connection type (330) to execute power modulations such as pulse width
modulation or current conduction phase angle control, or impedance
modulation, etc. to drive the bi-directional light emitting diode drive
circuit (U100); or

(2) The bi-directional power modulator of series connection type
(300) can be optionally installed as needed to be series connected between
the second impedance (Z102) and the bi-directional conducting light
emitting diode set (L100), whereby the bi-directional AC divided power in
parallel resonance from the two ends of the second impedance (Z2102) is
modulated by the bi-directional power modulator of series connection
type (300) to execute power modulations such as pulse width modulation
or current conduction phase angle control, or impedance modulation, etc.
to drive the bi-directional conducting light emitting diode set (L100);

2. FIG. 13 is a circuit example schematic block diagram of the
present invention which is parallel connected to the power modulator of
parallel connection type, whereof the power modulator of the parallel
connection type is constituted by the following:

- A DC power modulator of parallel connection type (430) is
constituted by conventional electromechanical components or solid state

power components and related electronic circuit components to modulate
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the output power of DC pulsed power;

-- The bi-directional power modulator of parallel connection type
(400) which is constituted by conventional electromechanical components
or solid state power components and related electronic circuit components
to modulate the output power of the bi-directional power;

The circuit operating functions are the following:

(1) The DC power modulator of parallel connection type (430) can
be optionally installed as needed, whereof its output ends are parallel
connected with the bi-directional light emitting diode drive circuit
(U100)while its input ends are arranged to receive the DC power from the
power source, whereof the DC pulsed power is modulated by the DC
power modulator of parallel connection type (430) to execute power
modulations such as pulse width modulation or current conduction phase
angle control, or impedance modulation, etc. to drive the bi-directional
light emitting diode drive circuit (U100); or

(2) The bi-directional power modulator of parallel connection type
(400) can be optionally installed as needed, whereof its output ends are
parallel connected with the input ends of the bi-directional conducting
light emitting diode set (L100) while the input ends of the bi-directional
power modulator of parallel connection type (400) are parallel connected
with the second impedance (Z102), and whereby the bi-directional AC
divided power in parallel resonance across the two ends of the second
impedance (Z102) is modulated by the bi-directional power modulator of
parallel connection type (400) to execute power modulations such as pulse
width modulation or current conduction phase angle control, or
impedance modulation, etc. to drive the bi-directional conducting light
emitting diode set (L100); _

3. FIG. 14 is a circuit example schematic block diagram of the
present invention driven by the power outputted from a DC to DC

converter, whereof the DC to DC converter is constituted by:
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-- ADC to DC converter (5000) which is constituted by conventional
electromechanical components or solid state power components and
related electronic circuit components, whereof its input ends receive DC
power while its output ends provide output DC pulsed power which can
be optionally selected to be a constant or variable voltage and constant or
variable periods;

The circuit operating functions are the following:

-- A DC to DC converter (5000), in which its input ends receive DC
power while its output ends provide DC pulsed power, wherein the
bi-directional light emitting diode drive circuit (U100) is parallel
connected with the output ends of the DC to DC converter (5000), and the
input ends of the DC to DC converter (5000) receive the optionally
selected DC power with constant or variable voltage, or the DC power
rectified from AC power;

-- The output ends of the DC to DC converter (5000) provide output
DC pulsed power which can be optionally selected to be a constant or
variable voltage and constant or variable periods to control and drive the
bi-directional light emitting diode drive circuit (U100);

-- In addition, the output power of the DC to DC converter (5000)
can be operated to output to the bi-directional light emitting diode drive
circuit (U100) in series resonance, or to modulate its power output for
pulse width modulation or current conduction phase angle control, or
impedance modulation, etc to control and drive the bi-directional light
emitting diode drive circuit (U100);

4., The bi-directional light emitting diode drive circuit (U100) is
series connected with a conventional impedance component (500) and is
further parallel connected with the power source, whereof the impedance
component (500) includes:

(1) An impedance component (500): it is constituted by a component

with resistive impedance characteristics; or
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(2) An impedance component (500): it is constituted by a component
with inductive impedance characteristics; or

(3) An impedance component (500): it is constituted by a component
with capacitive impedance characteristics; or

(4) An impedance component (500): it is constituted by a single
impedance component with the combined impedance characteristics of at
least two of the resistive impedance, or inductive impedance, or capacitive
impedance simultaneously, thereby to provide DC or AC impedances; or

(5) An impedance component (500): it is constituted by a single
impedance component with the combined impedance characteristics of the
inductive impedance and capacitive impedance, whereof its inherent
resonance frequency is the same as the frequency or period of
bi-directional or uni-directional pulsed power, thereby to produce a
parallel resonance status; or

(6) An impedance component (500): it is constituted by
capacitive impedance components, or inductive impedance components,
or resistive impedance components, including one or more than one kind
of one and more than one impedance component, or two or more than two
kinds of impedance components in series connection, or parallel
connection, or series and parallel connections, thereby to provide a DC or
AC impedance; or

(7) An impedance component (500): it is constituted by the
mutual series connection of a capacitive impedance component and an
inductive impedance component, whereof its inherent series resonance
frequency is the same as the frequency or period of bi-directional or
uni-directional pulsed power, thereby to produce a series resonance status
and the end voltage across two ends of the capacitive impedance
component or the inductive impedance component appear in series
resonance correspondingly;

Or the capacitive impedance and the inductive impedance are in
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mutual parallel connection, whereby its inherent parallel resonance
frequency is the same as the frequency or period of bi-directional or
uni-directional pulsed power, thereby to produce a parallel resonance
status and appear the corresponding end voltage.

FIG. 15 is a circuit example schematic block diagram of the present
invention being series connected with impedance components;

5. At least two impedance components (500) as said in the item 4
execute switches between series connection, parallel connection and series
and parallel connection bye means of the switching device (600) which is
constituted by electromechanical components or solid state components,
whereby to modulate the power transmitted to the bi-directional light
emitting diode drive circuit (U100), wherein FIG. 16 is a circuit example
schematic block diagram of the present invention illustrating that the
impedance components in series connection execute series connection, or
parallel connection, or series and parallel connection by means of the
switching device;

The bi-directional light emitting diode drive circuit in pulsed power
parallel resonance, in which the optionally installed inductive impedance
component (1200) of the second impedance (Z102) can be further replaced
by the power supply side winding of a transformer with inductive effect,
whereof the transformer can be a self-coupled transformer (ST200) with
self-coupled voltage change winding or a transformer (IT200) with
separated voltage change winding;

FIG. 17 is a circuit example schematic diagram of the present
invention illustrating that the inductive impedance component of the
second impedance is replaced by the self-coupled voltage change power
supply side winding of the self-coupled transformer thereby to constitute a
voltage rise, whereof as shown in FIG. 17, the self-coupled transformer
(ST200) has a self-coupled voltage change winding (W0) with voltage

raising function, the b, ¢ ends of the self-coupled voltage change winding
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(WO0) of the self-coupled transformer (ST200) are the power supply side
which replace the inductive impedance component (1200) of the second
impedance (Z102) to be parallel connected with the capacitor (C200),
whereof its inherent parallel resonance frequency after parallel connection
produces a parallel resonance status with the pulse period of the pulsed
power from power source, thereby to constitute the second impedance
(Z102) which is series connected with the capacitor (C100) of the first
impedance (Z101), further, the capacitor (C200) can be optionally parallel
connected with the a, ¢ taps or b, ¢ taps of the self-coupled transformer
(ST200), or other selected taps as needed, whereof the a, ¢ output ends of
the self-coupled voltage change winding (WO0) of the self-coupled

transformer (ST200) are arranged to provide AC power of voltage rise to

drive the bi-directional conducting light emitting diode set (L100);

FIG. 18 is a circuit example schematic diagram of the present
invention illustrating that the inductive impedance component of the
second impedance is replaced by the self-coupled voltage change power
supply side winding of the self-coupled transformer thereby to constitute a
voltage drop, whereof as shown in FIG. 18, the self-coupled transformer
(ST200) has a self-coupled voltage change winding (W0) with voltage
drop function, in which the a, ¢ ends of the self-coupled voltage change
winding (WO) of the self-coupled transformer (ST200) are the power
supply side which replace the inductive impedance component (1200) of
the second impedance (Z102) to parallel connected with the capacitor
(C200), whereof its inherent parallel resonance frequency after parallel
connection produces a parallel resonance status with the pulse period of
the pulsed power from power source, thereby to constitute the second
impedance (Z102) which is series connected with the capacitor (C100) of
the first impedance (Z101), further, the capacitor (C200) can be optionally
parallel connected with the a, ¢ taps or b, ¢ taps of the self-coupled

transformer (ST200), or other selected taps as needed, whereof the b, ¢
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output ends of the self-coupled voltage change winding (WO0) of the
self-coupled transformer (ST200) are arranged to provide AC power of
voltage drop to drive the bi-directional conducting light emitting diode set
(L100);

FIG. 19 i1s a circuit example schematic diagram of the present
invention illustrating that the inductive impedance component of the
second impedance is replaced by the primary side winding of the
separating type transformer with separating type voltage change winding,
whereof as shown in FIG. 19, the separating type transformer (IT200) is
comprised of a primary side winding (W1) and secondary side winding
(W2), in which the primary side winding (W1) and the secondary side
winding (W2) are separated, whereof the primary side winding (W1) is
parallel connected with the capacitor (C200), whereof its inherent parallel
resonance frequency after parallel connection produces a parallel
resonance status with the pulse period of the pulsed power from power
source, thereby to constitute the second impedance (Z102) which is series
connected with the capacitor (C100) of the first impedance (Z101), further,
the capacitor (C200) can be optionally parallel connected with the a, ¢
taps or b, ¢ taps of the self-coupled transformer (ST200), or other selected
taps as needed, whereof the output voltage of the secondary side winding
(W2) of the separating type transformer (IT200) can be optionally
selected to provide AC power of either voltage rise or voltage drop to
drive the bi-directional conducting light emitting diode set (L100).

Through the above description, the inductive impedance component
(1200) of the second impedance (Z102) is replaced by the power supply
side winding of the transformer and is parallel connected with the
capacitor (C200) to appear parallel resonance, thereby to constitute the
second impedance while the secondary side of the separating type
transformer (IT200) provides AC power of voltage rise or voltage drop to

drive the bi-directional conducting light emitting diode set (L100).
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Color of the individual light emitting diodes (LED101) and (LED102)
of the bi-directional conducting light emitting diode set (L100) in the
bi-directional light emitting diode drive circuit (U100) of the
bi-directional light emitting diode drive circuit in pulsed power parallel
resonance can be optionally selected to be constituted by one or more than
one colors.

The relationships of location arrangement between the individual
light emitting diodes (LED101) of the bi-directional conducting light
emitting diode set (L100) in the bi-directional light emitting diode drive
circuit (U100) of the bi-directional light emitting diode drive circuit in
pulsed power parallel resonance include the following: 1) sequentially
linear arrangement; 2) sequentially distributed in a plane; 3)
crisscross-linear arrangement; 4) crisscross distribution in a plane; 5)
arrangement based on particular geometric positions in a plane; 6)
arrangement based on 3D geometric positions.

The bi-directional light emitting diode drive circuit in pulsed power
parallel resonance, in which the embodiments of its bi-directional light
emitting diode drive circuit (U100) are constituted by circuit components
which include: 1) It is constituted by individual circuit components which
are inter-connected; 2) At least two circuit components are combined to at
least two partial functioning units which are further inter-connected; 3) All
components are integrated to one structure.

As is summarized from above descriptions, progressive
performances of power saving, low heat loss and low cost can be provided
by the bi-directional light emitting diode drive circuit in pulsed power
parallel resonance through charging/discharging the uni-polar capacitor to

drive the light emitting diode.
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CLAIMS

.- A bi-directional light emitting diode drive circuit in pulsed power

parallel resonance, in which the circuit function and operation of the
bi-directional light emitting diode drive circuit (U100) is mainly
comprised of at least one first impedance which is constituted by at
least one capacitive or inductive or resistive impedance component; a
second impedance which is constituted by at least one capacitive
impedance and at least one inductive component in parallel
connection, whereof its inherent parallel resonance frequency is the
same as the pulse period of the pulsed power to appear parallel
resonance status; and at least one bi-directional conducting light
emitting diode set which is constituted by at least one first light
emitting diode and at least one second light emitting diode in parallel
connection of reverse polarities, whereof it is parallel connected with
the two ends of the at least one second impedance while the two ends
of at least one first impedance and at least one second impedance in
series connection receive pulsed power input to form divided voltage
across the two ends of the first impedance and second impedance
respectively, whereof the divided power drives at least one
bi-directional conducting light emitting diode set, thereby to
constitute the bi-directional light emitting diode drive circuit in pulsed
power parallel resonance; whereof it is comprised of that:

-- The first impedance (Z101), which includes:

1) It is constituted by a capacitor (C100) or an inductive
impedance component or a resistive impedance component, or
one kind or more than one kind and one or more than one
impedance components, or two kinds or more than two kinds
of impedance components, whereof the impedance
components are respectively one or more than one in series

connection, or parallel connection, or series and parallel
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connection to provide DC or AC impedances; or
2) At least one capacitive impedance component and at least one
inductive impedance component are mutually series connected
to have the same pulse period as pulsed power source to
appear series resonance status, or the at least one capacitive
impedance component and the at least one inductive
impedance component can be mutually parallel connected to
appear parallel resonance with the pulse period of the pulsed
power source;
-- The second impedance (Z102) includes to be constituted by at least
one inductive impedance component (1200) and at least one capacitor
(C200) in parallel connection to have the same pulse period as the
pulsed power to appear corresponding impedance parallel resonance
status and end voltage status;
-- At least one first impedance (Z101) and at least one second
impedance (Z102) are mutually series connected, whereof the two
ends of the series connected first impedance (Z101) and the second
impedance (Z102) are for inputting:
1) DC pulsed power; or
2) The DC pulsed power with constant or variable voltage and
constant or variable periods converted from DC power source;
or
3) The DC pulsed power with constant or variable voltage and
constant or variable periods converted from DC power which is
further rectified from AC power; or
4) The half-wave or full-wave DC pulsed power rectified from
constant or variable AC power with constant or variable voltage
and constant or variable frequency;
-- A bi-directional conducting light emitting diode set (L100): it is
constituted by at least one first light emitting diode (LED101) and at
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least one second light emitting diode (LED102) in parallel connection
of inverse polarities, whereof the numbers of the first light emitting
diode (LED101) and the numbers of the second light emitting diode
(LED102) can be the same or different, further, the first light emitting
diode (LED101) and the second light emitting diode (LED102) can be
respectively constituted by one forward current polarity light emitting
diode; or two or more than two forward current polarity light emitting
diodes in series or parallel connections; or three or more than three
forward current polarity light emitting diodes in series or parallel
connections or in series and parallel connections; the bi-directional
conducting light emitting diode set (L100) can be optionally installed
with one or more than one sets as needed, whereof it is parallel
connected across the two ends of both or either of the first impedance
(Z101) or the second impedance (Z102) to form divided power at two
ends of both the first impedance (Z101) and the second impedance
(Z102) by the power input, thereby to drive the bi-directional
conducting light emitting diode set (L100) to emit light;

The bi-directional light emitting diode drive circuit in pulsed
power parallel resonance, in which the first impedance (Z101) and the
second impedance (Z102) of the bi-directional light emitting diode
drive circuit (U100) as well as the bi-directional conducting light
emitting diode set (L100) can be selected to be one or more than ones
as needed; '

The first impedance (Z101), the second impedance (2102), the
bi-directional conducting light emitting diode set (L100), the first
light emitting diode (LED101), the second light emitting diode
(LED102) and various optional auxiliary circuit components can be
optionally installed or not installed as needed and the installation
quantity include constitution by one, wherein if more than one

component are selected in the application, the corresponding polarity
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relationship shall be determined based on circuit function requirement
to do series connection, or parallel connection, or series and parallel
connections.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein it is comprised of:

-- A first impedance (Z101): it is constituted by a capacitor (C100)
with especially referring to a bipolar capacitor at the quantity of one
or more than ones, or the first impedance (Z101) can be optionally
selected not to use as needed;

-- A second impedance (Z102): It is constituted by at least one
inductive component (I200) and at least one capacitor (C200) in
parallel connection with specially referring to the constitution by an
inductive impedance component and a bipolar capacitor, whereof its
pulse period is the same as that of the pulsed power to appear parallel
resonance status, whereof the quantity of the second impedance is one
or more than ones;

-- At least one first impedance (Z101) and at least one second
impedance (Z102) are in series connection while the two ends of the
said series connection is for receiving the pulsed power input, thereby
to form divided power at the second impedance (Z102) in parallel
resonance, whereof the divided power drives at least one
bi-directional conducting light emitting diode set (L100);

-- A bi-directional conducting light emitting diode set (L100): it is
constituted by at least one first light emitting diode (LED101) and at
least one second light emitting diode (LED102) in parallel connection
of inverse polarities, whereof the numbers of the first light emitting
diode (LED101) and the numbers of the second light emitting diode
(LED102) can be the same or different, further, the first light emitting
diode (LED101) and the second light emitting diode (LED102) can be

respectively constituted by one forward current polarity light emitting
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diode; or two or more than two forward current polarity light emitting
diodes in series or parallel connections; or three or more than three
forward current polarity light emitting diodes in series or parallel
connections or in series and parallel connections; the bi-directional
conducting light emitting diode set (L100) can be optionally installed
with one or more than one sets as needed, whereof it is parallel
connected across the two ends of both or either of the first impedance
(Z101) or the second impedance (Z2102) to form divided power at two
ends of both the first impedance (Z101) and the second impedance
(2102) by the power input, thereby to drive the bi-directional
conducting light emitting diode set (L.100) which is parallel connected
across the two ends of the first impedance (Z101) or the second
impedance (Z102) to emit light; or

-- At least one bi-directional conducting light emitting diode set
(L100) is parallel connected to the two ends of at least one second
impedance (Z102) which is at parallel resonance with the pulse period
of the pulsed power, thereby to be driven by the divided power across
the two ends of the second impedance (Z102) while the first
impedance (Z101) is used to limit current, whereof in case that the
capacitor (C100) (such as a bipolar capacitor) is used as the first
impedance component, the output current is limited by the capacitive
impedance;

The first impedance (Z101), the second impedance (Z102) and
the bi-directional conducting light emitting diode set (L100) are
connected according to the aforesaid circuit structure to constitute the
bi-directional light emitting diode drive circuit (U100).

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein based on the current
distribution effect formed by the parallel connection of the

bi-directional conducting light emitting diode set (L100) and the
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second impedance (Z2102), the voltage variation rate across the two
ends of the bi-directional conducting light emitting diode set (L.100)
corresponding to power source voltage variation can be reduced.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claims 1 and 2, wherein the first
impedance can be selected not to installed, so as to let the second
impedance (Z102) directly parallel connected with the pulsed power
source.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein one of the first light
emitting diode (LED101) or the second light emitting diode (LED102)
can be replaced by a diode (CR100) while the current direction of the
diode (CR100) and the working current direction of the reserved first
light emitting diode (LED101) or the second light emitting diode
(LED102) are in parallel connection of reverse polarities.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein if the first light
emitting diode (LED101) and the second light emitting diode
(LED102) are both disposed with the current limit resistors (R103)
and (R104), a current limit resistor (R100) can be directly series
connected to the bi-directional conducting light emitting diode set
(L100) to replace or installed together with the current limit resistors
(R103) and (R104) to obtain current limit function, whereof the
current limit resistor (R100) can also be replaced by an inductive
impedance component (I1100); whereby the bi-directional light
emitting diode drive circuit (U100) is constituted by the said circuit
structure and selection of auxiliary circuit components.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein a zener diode can be

further respectively parallel connected at the two ends of the first light
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emitting diode (LED101) and the second light emitting diode
(LED102) of the bi-directional conducting light emitting diode set
(L100), or the zener diode can be first series connected with at least
one diode to produce the function of zener voltage effect, then to be
parallel connected at the two ends of the first light emitting diode
(LED101) or the second light emitting diode (LED102); whereof it is
comprised of that:

A zener diode (ZD101) is parallel connected across the two ends
of the first light emitting diode (LED101) of the bi-directional
conducting light emitting diode set (L.100), whereof their polarity
relationship is that the zener voltage of the zener diode (ZD101) is
used to limit the working voltage across the two ends of the first light
emitting diode (LED101);

Said zener diode (ZD101) can be optionally series connected
with a diode (CR201) as needed, whereby the advantages are 1) the
zener diode (ZD101) can be protected from reverse current; 2) both
diode (CR201) and zener diode (ZD101) have temperature
compensation effect;

If the second light emitting diode (LED102) is selected in the
bi-directional conducting light emitting diode set (L100), a zener
diode can be series connected with the two ends of the said second
light emitting diode (LED102), whereof their polarity relationship is
that the zener voltage of the zener diode (ZD102) is used to limit the
working voltage across the two ends of the second light emitting
diode (LED102);

Said zener diode (ZD102) can be optionally series connected
with a diode (CR202) as needed, whereby the advantages are 1) the
zener diode (ZD102) can be protected from reverse current; 2) both
diode (CR202) and zener diode (ZD102) have temperature

compensation effect.
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A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 7, wherein the zener diode is
constituted by:

1) A zener diode (ZD101) is parallel connected across the two ends
of the first light emitting diode (LED101) of the bi-directional
conducting light emitting diode set (L100), and a zener diode
(ZD102) is parallel connected across the two ends of the second
light emitting diode (LED102); or

2) The two zener diodes (ZD101) and (ZD102) are series connected
in opposite directions and further parallel connected across the
two ends of the bi-directional conducting light emitting diode set
(L100); or

3) It is replaced by the diode of bi-directional zener effect which is
parallel connected across the two ends of the bi-directional
conducting light emitting diode set (L100); all of the aforesaid
three circuits can avoid over high end voltage to the first light
emitting diode (LED101) and the second light emitting diode
(LED102).

A bi-directional light emitting diode drive circuit in pulsed power

parallel resonance as claimed in claim 1, wherein the first light

emitting diode (LED101) can be installed with a charge/discharge
device (ESD101), or the second light emitting diode (LED102) can be
installed with a charge/discharge device (ESD102), whereof the
charge/discharge device (ESD101) and the charge/discharge device

(ESD102) have the random charging or discharging characteristics

which can stabilize the lighting stability of the first light emitting

diode (LED101) and the second light emitting diode (LED102),
whereby to reduce their lighting pulsations; the aforesaid
charge/discharge devices (ESD101), (ESD102) can be constituted by

the conventional charging and discharging Dbatteries, or
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super-capacitors or capacitors.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein the application
circuit with additionally installed charge/discharge device includes:

A charge/discharge device (ESD101) can be parallel connected
across the two ends of the current limit resistor (R103) and the first
light emitting diode (LED101) in series connection;

Or a charge/discharge device (ESD102) can be further parallel

connected across the two ends of the current limit resistor (R104) and
the second light emitting diode (LED102) in series connection.
A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein it can be further
parallel connected a charge/discharge device across the two ends of
the first and second light emitting diodes and current limit resistor in
series connection; whereof it is comprised of:

A charge/discharge device (ESD101) based on its polarity is
parallel connected across the two ends of the first light emitting diode
(LED101) and the current limit resistor (R103) in series connection,
or is directly parallel connected across the two ends of the first light
emitting diode (LED101), whereof the charge/discharge device
(ESD101) has the random charge/discharge characteristics to stabilize
the lighting operation and to reduce the lighting pulsation of the first
light emitting diode (LED101);

If the second light emitting diode (LED102) is selected to use, a
charge/discharge device (ESD102) based on its polarity is parallel
connected across the two ends of the second light emitting diode
(LED102) and the current limit resistor (R104) in series connection,
or is directly parallel connected across the two ends of the second
light emitting diode (LED102), whereof the charge/discharge device
(ESD102) has the random charge/discharge characteristics to stabilize
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the lighting operation and to reduce the lighting pulsation of the
second light emitting diode (LED102);

If a first light emitting diode (LED101) is selected and is
reversely parallel connected with a diode (CR100) in the
bi-directional light emitting diode drive circuit (U100), then its main
circuit structure is that a charge/discharge device (ESD101) based on
its polarity is parallel connected across the two ends of the first light
emitting diode (LED101) and the current limit resistor (R103) in
series connection, whereof the charge/discharge device (ESD101) has
the random charge/discharge characteristics to stabilize the lighting
operation and to reduce the lighting pulsation of the first light
emitting diode (LED101);

The aforesaid charge/discharge devices (ESD101), (ESD102)
can be constituted by the conventional charging and discharging
batteries, or super-capacitors or capacitors.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein in the bi-directional
light emitting diode drive circuit (U100), when the current limit
resistor (R100) is selected to replace the current limit resistors (R103),
(R104) for the common current limit resistor of the bi-directional
conducting light emitting diode set (L100), the main circuit structure
is comprised of that:

-- A charge/discharge device (ESD101) is directly parallel connected
across the two ends of the first light emitting diode (LED101) at the
same polarity, and a charge/discharge device (ESD102) is directly
parallel connected across the two ends of the second light emitting
diode (LED102) at the same polarity, whereof the charge/discharge
devices (ESD101), (ESD102) has the random charge or discharge
characteristics;

The aforesaid charge/discharge devices (ESD101), (ESD102)
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can be constituted by the conventional charging and discharging
batteries, or super-capacitors or capacitors, etc

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein a charge/discharge
device can be further installed across the two ends of the
bi-directional conducting light emitting diode set (L100) for random
charging/discharging, thereby besides of stabilizing the lighting
stabilities of the first light emitting diode (LED101) and the second
light emitting diode (LED102) of the bi-directional conducting light
emitting diode set (L100), the charge/discharge device can provide its
saved power during a power off to drive at least one of the first light
emitting diode (LED101) or the second light emitting diode (LED102)
to continue emitting light;

If the charge/discharge devices (ESD101) or (ESD102) used is
uni-polar, after the first light emitting diode (LED101) is parallel
connected with the uni-polar charge/discharge device (ESD101), a
diode (CR101) of forward polarity can be optionally installed as
needed to prevent reverse voltage from damaging the uni-polar
charge/discharge device; whereof after the second light emitting diode
(LED102) is parallel connected with the uni-polar charge/discharge
device (ESD102), a diode (CR102) of forward polarity can be
optionally installed as needed to prevent reverse voltage from
damaging the uni-polar charge/discharge device;

The aforesaid charge/discharge devices (ESD101), (ESD102)
can be constituted by the conventional charging and discharging
batteries, or super-capacitors or capacitors.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein the constitution
method of the bi-directional conducting light emitting function of the

diode in the bi-directional conducting light emitting diode set (L.100)
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includes that a diode (CR101) is parallel connected with at least one
first light emitting diode (LED101) in inverse polarities and a diode
(CR102) is parallel connected with at least one second light emitting
diode (LED102) in inverse polarities, whereof the two are further
series connected in opposite directions to constitute a bi-directional
conducting light emitting diode set.

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein in the bi-directional
light emitting diode drive circuit (U100), it can be optionally installed
with one or more than one sets of bi-directional conducting light
emitting diode sets (L.100) in series connection, parallel connection,
or series and parallel connection, whereof if one set or more than one
sets are selected to be installed, they can be jointly driven by the
divided power at a common second impedance (Z102) or driven
individually by the divided power at the corresponding one of the
multiple second impedances (Z102) which are in series connection or
parallel connection.

A bi-directional light emitting diode drive circuit in pulsed power
paralle]l resonance as claimed in claim 1, wherein if the
charge/discharge device is not installed, then current conduction to
light emitting diode is intermittent, whereby referring to the input
voltage wave shape and duty cycle of current conduction, the light
emitting forward current and the peak of light emitting forward
voltage of each light emitting diode in the bi-directional conducting
light emitting diode set (L100) can be correspondingly selected for
the light emitting diodes; if current conduction to light emitting diode
is intermittent, the peak of light emitting forward voltage can be
correspondingly selected based on the duty cycle of current
conduction as long as the principle of that the peak of light emitting

forward voltage does not damage the light emitting diode is followed.
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17. A bi-directional light emitting diode drive circuit in pulsed power

18.

parallel resonance as claimed in claim 1, wherein if the
charge/discharge device is not installed, then based on the value and
wave shape of the aforesaid light emitting forward voltage, the
corresponding current value and wave shape from the forward voltage
vs. forward current ratio are produced; however the peak of light
emitting forward current shall follow the principle not to damage the
light emitting diode (LED101) or (LED102).

A bi-directional light emitting diode drive circuit in pulsed power

parallel resonance as claimed in claim 1, wherein it is series

connected to the power modulator of series connection type, whereof
the power modulator of series connection type is constituted by the
following:

-- A DC power modulator of series connection type (330), which is

constituted by conventional electromechanical components or solid

state power components and related electronic circuit components to
modulate the DC pulsed power output;

-- A bi-directional power modulator of series connection type (300),

which is constituted by the conventional electromechanical

components or solid state power components and related electronic
circuit components to modulate the bi-directional power output;
The circuit function operations are the following:

1) The DC power modulator of series connection type (330) is
series connected with the bi-directional light emitting diode
drive circuit (U100), whereby to receive the DC pulsed power
from the power source, whereof the DC pulsed power is
modulated by the DC power modulator of series connection type
(330) to execute power modulations such as pulse width
modulation or current conduction phase angle control, or

impedance modulation to drive the bi-directional light emitting
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diode drive circuit (U100); or

2) The bi-directional power modulator of series connection type
(300) 1s series connected between the second impedance (Z2102)
and the bi-directional conducting light emitting diode set (1.100),
whereby the bi-directional AC divided power in parallel
resonance from the two ends of the second impedance (Z2102) is
modulated by the bi-directional power modulator of series
connection type (300) to execute power modulations such as
pulse width modulation or current conduction phase angle
control, or impedance modulation to drive the bi-directional

conducting light emitting diode set (1.100).

19. A bi-directional light emitting diode drive circuit in pulsed power

parallel resonance as claimed in claim 1, wherein it is parallel
connected to the power modulator of parallel connection type,
whereof the power modulator of the parallel connection type is
constituted by the following:
-- A DC power modulator of parallel connection type (430) is
constituted by conventional electromechanical components or solid
state power components and related electronic circuit components to
modulate the output power of DC pulsed power;
-- The bi-directional power modulator of parallel connection type
(400) which is constituted by conventional electromechanical
components or solid state power components and related electronic
circuit components to modulate the output power of the bi-directional
power;
The circuit operating functions are the following:
1) The DC power modulator of parallel connection type (430) is
installed, whereof its output ends are parallel connected with the
bi-directional light emitting diode drive circuit (U100)while its

input ends are arranged to receive the DC power from the power
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source, whereof the DC pulsed power is modulated by the DC
power modulator of parallel connection type (430) to execute
power modulations such as pulse width modulation or current
conduction phase angle control, or impedance modulation to
drive the bi-directional light emitting diode drive circuit (U100);
or

The bi-directional power modulator of parallel connection type
(400) is installed, whereof its output ends are parallel connected
with the input ends of the bi-directional conducting light
emitting diode set (L100) while the input ends of the
bi-directional power modulator of parallel connection type (400)
are parallel connected with the second impedance (Z2102), and
whereby the bi-directional AC divided power in parallel
resonance across the two ends of the second impedance (Z102)
is modulated by the bi-directional power modulator of parallel
connection type (400) to execute power modulations such as
pulse width modulation or current conduction phase angle
control, or impedance modulation to drive the bi-directional

conducting light emitting diode set (L100).

20. A bi-directional light emitting diode drive circuit in pulsed power

parallel resonance as claimed in claim 1, wherein it is driven by the

power outputted from a DC to DC converter, whereof it is constituted

by:

-- A DC to DC converter (5000) which is constituted by conventional

electromechanical components or solid state power components and

related electronic circuit components, whereof its input ends receive

DC power while its output ends provide output DC pulsed power

which can be optionally selected to be a constant or variable voltage

and constant or variable periods;

The circuit operating functions are the following:
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—- A DC to DC converter (5000), in which its input ends receive DC
power while its output ends provide DC pulsed power, wherein the
bi-directional light emitting diode drive circuit (U100) is parallel
connected with the output ends of the DC to DC converter (5000),
and the input ends of the DC to DC converter (5000) receive the
optionally selected DC power with constant or variable voltage, or the
DC power rectified from AC power;
-- The output ends of the DC to DC converter (5000) provide output
DC pulsed power which can be optionally selected to be a constant or
variable voltage and constant or variable periods to control and drive
the bi-directional light emitting diode drive circuit (U100);
-- In addition, the output power of the DC to DC converter (5000) can
be operated to output to the bi-directional light emitting diode drive
circuit (U100) in series resonance, or to modulate its power output for
pulse width modulation or current conduction phase angle control, or
impedance modulation, etc to control and drive the bi-directional light
emitting diode drive circuit (U100).
A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein the bi-directional
light emitting diode drive circuit (U100) is series connected with a
conventional impedance component (500) and is further parallel
connected with the power source, whereof the impedance component
(500) includes:
1) An impedance component (500): it is constituted by a
component with resistive impedance characteristics; or ,
2) An impedance component (500): it is constituted by a
component with inductive impedance characteristics; or
3) An impedance component (500): it is constituted by a
component with capacitive impedance characteristics; or

4)  An impedance component (500): it is constituted by a single
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impedance component with the combined impedance
characteristics of at least twb of the resistive impedance, or
inductive impedance, or capacitive impedance simultaneously,
thereby to provide DC or AC impedances; or
An impedance component (500): it is constituted by a single
impedance component with the combined impedance
characteristics of the inductive impedance and -capacitive
impedance, whereof its inherent resonance frequency is the
same as the frequency or period of bi-directional or
uni-directional pulsed power, thereby to produce a parallel
resonance status; or
An impedance component (500): it is constituted by capacitive
impedance components, or inductive impedance components, or
resistive impedance components, including one or more than
one kind of one and more than one impedance component, or
two or more than two kinds of impedance components in series
connection, or parallel connection, or series and parallel
connections, thereby to provide a DC or AC impedance; or
An impedance component (500): it is constituted by the mutual
series connection of a capacitive impedance component and an
inductive impedance component, whereof its inherent series
resonance frequency is the same as the frequency or period of
bi-directional or uni-directional pulsed power, thereby to
produce a series resonance status and the end voltage across two
ends of the capacitive impedance component or the inductive
impedance  component appear in  series  resonance
correspondingly;

Or the capacitive impedance and the inductive impedance
are in mutual parallel connection, whereby its inherent parallel

resonance frequency is the same as the frequency or period of
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bi-directional or uni-directional pulsed power, thereby to

produce a parallel resonance status and appear the corresponding

end voltage.
A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein the optionally
installed inductive impedance component (I200) of the second
impedance (Z102) can be further replaced by the power supply side
winding of a transformer with inductive effect, whereof the
self-coupled transformer (ST200) has a self-coupled voltage change
winding (W0) with voltage raising function, the b, ¢ ends of the
self-coupled voltage change winding (WO0) of the self-coupled
transformer (ST200) are the power supply side which replace the
inductive impedance component (I1200) of the second impedance
(Z102) to be parallel connected with the capacitor (C200), whereof its
inherent parallel resonance frequency after parallel connection
produces a parallel resonance status with the pulse period of the
pulsed power from power source, thereby to constitute the second
impedance (Z102) which 1is series connected with the capacitor
(C100) of the first impedance (Z101), further, the capacitor (C200)
can be optionally parallel connected with the a, ¢ taps or b, ¢ taps of
the self-coupled transformer (ST200), or other selected taps as needed,
whereof the a, ¢ output ends of the self-coupled voltage change
winding (WO) of the self-coupled transformer (ST200) are arranged to
provide AC power of voltage rise to drive the bi-directional
conducting light emitting diode set (L100).
A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein the optionally
installed inductive impedance component (I200) of the second
impedance (Z102) can be further replaced by the power supply side

winding of a transformer with inductive effect, whereof the

49



10

15

20

25

30

24,

(79) JP 2009-170913 A 2009.7.30

self-coupled transformer (ST200) has a self-coupled voltage change
winding (W0) with voltage drop function, in which the a, ¢ ends of
the self-coupled voltage change winding (WO0) of the self-coupled
transformer (ST200) are the power supply side which replace the
inductive impedance component (I200) of the second impedance
(Z102) to parallel connected with the capacitor (C200), whereof its
inherent parallel resonance frequency after parallel connection
produces a parallel resonance status with the pulse period of the
pulsed power from power source, thereby to constitute the second
impedance (Z102) which is series connected with the capacitor (C100)
of the first impedance (Z101), further, the capacitor (C200) can be
optionally parallel connected with the a, ¢ taps or b, ¢ taps of the
self-coupled transformer (ST200), or other selected taps as needed,
whereof the b, ¢ output ends of the self-coupled voltage change
winding (W0) of the self-coupled transformer (ST200) are arranged to
provide AC power of voltage drop to drive the bi-directional
conducting light emitting diode set (L100).

A bi-directional light emitting diode drive circuit in pulsed power
parallel resonance as claimed in claim 1, wherein the optionally
installed inductive impedance component (I200) of the second
impedance (Z102) can be further replaced by the power supply side
winding of a transformer with inductive effect, whereof the separating
type transformer (IT200) is comprised of a primary side winding (W1)
and secondary side winding (W2), in which the primary side winding
(W1) and the secondary side winding (W2) are separated, whereof the
primary side winding (W1) is parallel connected with the capacitor
(C200), whereof its inherent parallel resonance frequency after
parallel connection produces a parallel resonance status with the pulse
period of the pulsed power from power source, thereby to constitute

the second impedance (Z102) which is series connected with the
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capacitor (C100) of the first impedance (Z101), further, the capacitor
(C200) can be optionally parallel connected with the a, ¢ taps or b, ¢
taps of the self-coupled transformer (ST200), or other selected taps as
needed, whereof the output voltage of the secondary side winding
(W2) of the separating type transformer (IT200) can be optionally
selected to provide AC power of either voltage rise or voltage drop to
drive the bi-directional conducting light emitting diode set (1.100);
Based on the above description, the inductive impedance
component (1200) of the second impedance (Z102) is replaced by the
power supply side winding of the transformer and is parallel
connected with the capacitor (C200) to appear parallel resonance,
thereby to constitute the second impedance while the secondary side
of the separating type transformer (IT200) provides AC power of
voltage rise or voltage drop to drive the bi-directional conducting

light emitting diode set (L100).
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ABSTRACT
The present invention is characterized by using capacitive, inductive
or resistive impedance to constitute the first impedance which is series
connected with the second impedance constituted by parallel connecting
the capacitive and inductive impedances that appears parallel resonance
with the pulsed period to receive pulsed power, thereby to form a divided
bi-directional power at the two ends of the first and second impedances,

so as toe drive the bi-directional conducting light emitting diode.
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