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n=172 161 nm
Ooo0ooan
0000000000000 000D0Q00U0Oo0oOoDOoooDoOoooODoOoao
0000000000000 O00oO0DO0O0Q0O0Oo0OooDOo0ooDOoooooaon
0, 0,000000000D0000D0O0O0DO0ODOOOO0DODOOO0
0oo0o0o0O0000O0DO0O0O0D0DOoDoODO0O0O0o0D,O0,000000000
0000000000000 00000D00D000D000000, 04
, 0000000000000 D0DO0D000D0DO0DO0OO0O0D0DODOO0OO0ODOOD
0000000000000 00O0DO0O0O00O0OoOo0DOoooDOoooooaon
0000000000000 0D00D00o00o0o0oo0Do0ooDoooooaon
0000000000000 000D0Q00U0Oo0oOoDOoooDoOoooODoOoao
0000000000000 O00oO0DO0O0Q0O0Oo0OooDOo0ooDOoooooaon
000000000 ooooooan
Oooooano
0000000000000 000D0D00o0o0oo0Do0ooDoooooaon
0000000000000 000DO000U0O0O0oOo0DOoOoOoDoOoOoOoOoaon
0000000000000 00O0DO0O0O00O0OoOo0DOoooDOoooooaon
0000000000000 0D00D00o00o0o0oo0Do0ooDoooooaon
0000000000000 000D0Q00U0Oo0oOoDOoooDoOoooODoOoao
0000000000000 D0O0, 0000000000000 0O0O0A0
0OO0O0Q0oooooooooooao
Oooooano
Oo0ooooao
Oo0Qoo0oooooooooo
Ooooooo
Oo00o0o0oooooooaon
Ooooooo
0OO0O0O0o0O0O0oooooooooao

OoooooogQgoogaog

10

20

30

40

50



Oooooooo0o0oooooo0o oo oDoDooo LoD oo oDoDoDooo0 oo oDooooDooDoDoooQgogoooao

=

O

OooDooooo0ooDoooooDooDoDooooooooodg

OooooooooooDooooooooooog

OOo0o0ooDooo4o0oooooooDooDoDoooogoooood

OoooDooo4ooooooogogooao

[ ]

O
OJ
O
O
O
O

O
O
O
O

e e e e e e ) s R |

OO0 o0ooDoogog4ooooooggooao

[ ]

Oooooooo0oooooooooDooooooooood

Ooooooooooooooogooao

[ ]

Oooooooo0oooooooDooDooooooooood

Oooooooooooooogogogooao

[ ]

OOooooooooooooooDooDoooooooooodg

Oooooooo0ooooooggogoao

O Ooooo

OoooooQgogoao

= O

[ ]

O O

OoooooogQgoooao

[ ]

O

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

OJ
O
O
O

OoDo0ooogog4gogoooooogd

OooooooogooOoooOoao

O o

O

Ooo0oooOoooogooogao
OooOooooooooodg

O Ooo0oooo
EJD|I:IEIDI:J

O

OooOoogo

O

OoOoo0Oooao
O Ooo0Oooo
O OoOo0ooo
O Oo0Oooao
OoOoo0oooaoo
OoOoo0Oooao
O Ooo0ooao
O Ooo0Oooo
O Oo0Oooao
OoOoo0oooaoo
OoOoo0ooao
O0Oo0Oooo
O 0Ooo0ooao
O 0o o0ooao
O Ooo0ooao
O Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0o o0ooao
O oOoo0ooao
O Ooo0ooao
O 0Ooo0ooo
O O oOoos

O 0Oo0ooOooao
O 0Ooo0ooOooao
O 0Ooo0oooo
O Ooogooo
O O0Oo0gooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooao
O O0OoO0oooao

(9

O
O

O 0Ooo0ooOooao
O 0Ooo0oooo
O Ooo0oooo
O OooQgooo
O O0Oo0oooao

O 0ooo

JP 2004-536171 A 2004.12.2

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

O O0ooo
O Oooo
O Ooogo
O Ooogo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Ooogo

O

O Ooo0ooao
O Ooo0Ooo
O 0Ooo0ooo
O 0Ooo0ooao

10

20

30

40

50



OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog

C— ™ ™ /= s

OOoo0ooooao

Oo0ooooooooooooogoQgdg

[}

O

JP 2004-536171 A 2004.12.2

~
[EnN
o
~

O

O

O
[ |
[ |
O a
O O
OooogoL ood
Oooogof ood
Y Y s A |
Ooogo® oo
O0Ooo0oo0ooao
Oooogo® ood
OOoooOooao
O 0Oooo0Ooao

Ooooooodg
O o

OoooooooOgoad
OoooooooQgooQgQd
Ooooooo®
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooogdg
Ooooooo®
OOoooooodg
OOooooood
Ooooooood
Oo0oo0oooogo
Oooooooog
OOooooood
OO0 oooood
Oooooood
OO0O0o0ooooao
Ooooooo®
I [ o

O O0Oo0Oooooao
OO0Oo0oo0oooao
OO0o0ooooao
OOoo0ooooao
OO oQgod

O O0Oo0Oooooao
I I [ o

10

e
&

F F

20
O
000,000, 0000000000000000000D00000000
0000, 0,,,,00000000000000
O

O0Ooo0oo0ooao

O 0ooo
Ooo0ooood
OOoOo0ooood
OO o0oo0ooogod

[ Iy |

[ i R |

[ I R |

[ o R |

[ I |

[ I R |

[ R |

[ R |

O Ooose oo
OO o0oooao
OO o0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0oooao
O Oo0oooao
OO 0oooao
O Ooos oo
O Ooo0oooao

O ooao
OoOoo0ooood

I o
OoOooo0Oood

I Y

OOooOoo0Oood
O0OooOoo0Oood
O OooOoo0Oood
OoOooo0Oood
OoOooo0Oood
OOooOoo0Oood
O0OooO0oo0Oood
O OooOoo0Ooogod
OOooo0Oood
OoOooo0Oood
OOooOoo0Oood

O o0oog?o
O o0oog?o
I o R o
I R
[ o R o

40

Oooooooogooooaoo

O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O I:I|I:l O
O 0Oooo
OO oo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
OO oo
O 0Ooo
O O0ooo
O 0Oooo
O Oooo
OO oo

O
O

O

OO0 oooooogoooooooggg
]

OoOoooooooooooogooogao

OoooooooooOoooogo

[ I |
oo
[ B R |
O 0Oooo
[ O R |

[}
[}
O
[}
O
[}

Oo0ooooo0oooooooogooooao
=]

O

O

O

O

O

O

O
Oo0Ooogao
Oo0ooogoao
I o
O 0Oooo
O 0Oo0ooo
Oo0Ooogao
Oo0ooogao

O
O

O 0Oo0ooo
O 0Oo0ooog
Oo0Ooogao
O 0Oooao
O 0Ooooo
O 0Oo0ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo

50



OO0 ooooooQgogooQg
OO0 oooooogogogogooQg
Oo0ooooooggogoQg
OO0 oooDoooggogodg

B B e B e B B B

OOoo0oood
OOoo0oooodg
O0Ooo0ooood
OO0Oo0ooood

Oooooooooooooogooooao

o

Ooooooooooooogogogoooao

Ooooooooooooogogoooao

Ooo0oooooooooooogooogoogo

Ooooooooogoooogod

OoooooooOoogoo
OooooooogoQgoo

O 0Ooo0ooOooao

O O

Ooooooo:we

&

F

O

OooooogogaoQg
Oooooogogdg
OooooooOogoad
OooooooQgoQgoaQg
Ooooooogogoaog
Ooooooo:we

O O

Oooooogogaodg
OoOoooooogod
Oooo0oooOooQgaQd
Oo0oO0oooogho

O O

OoooooQgoogaoQg
OoooooQgogaodg
OO0 oooogogodg
Oooooooogad
OoOoo0ooooao
Ooooooo®@
OO oOood

~
[EEN
=
o’

O

O O

OO0Oo0ooooao
O0Ooo0oo0oooad
OOoo0ooooad
OOoo0ooooao
OO oOood

JP 2004-536171 A 2004.

ugboobooaooboodoboad

O O

O0Oo0ooooao
I o

O O

O O

Oooogao

O O

[ I

O O

O oogo

O O

O o go

O O

O R B

O 0Ooo0ooOooao

[ I

O O

12.

O

O OoogoOooao
O OooQgooao

000,000, 0000000000000000000O00000O000
0000, 0,5, ,00000000000000

u
O
a

\

CE,G

TSCE,Q

O 0ooo

Ooooocoooooooogooooao

Ooo0oooogogQgoo
OooooogogQgoao
OooooogQgogao

Ooo0oQgoaoo

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

O O O

Oooooooogod

Oo0OooQgod
s [ o
[ Y o
I Y o
O o0OoOoog?B
O oOooOgog?B

O OO
O O o
O OO
O 0O O
O OO
O OO

OooooOooogd

Y

O O o

Ooooo0ooogd
OOoooo0ooogod
OOoooo0ooogod
Oooooo0ooogd
Ooooo0ooogd
Ooooo0ooogd
OOoooo0ooogod
OOoooo0ooogod
OoOoooo0ooogod

|

|

Ooooo0ooogd
Ooooo0ooogd

0O O

O O oo

O Oo0Oooao
OO o0Oooao
O0Ooo0Oooao

Oo0OO0Oood
O Oo0ooao
O Oo0Oooao
OO o0Oooao

I R

O O

O 0Ooo0Oooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |

Oooooooo0oooDooooogogooooao
OoooooooooDoooogooooao
Oo0oDooogog4oooDoDooo4gQgooooao
Oooooooooooooooooooao
Oooooooooooooooooooao
OoooooooooDooooogooooao
OoooooooooDoooogogooooao

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao

OO0 ooDooo4ogoooooogoggoooao
OOooooooooooooogoooao
Oooooooooooooogoooao
Oooooooo0oooooogoooao
Oooooooo0oooooogogogoooao
OO0 o0ooDooo4ogoooooogogoooao
OOo0ooooooooooooogoOoooao
Oooooooooooooogoooao
Oooooooo0oooooogoooao
Oooooooo0oooooogoooao
OOo0ooDooo4ooooooogoggoooao
OO0 o0oDooog4dgoooDoog4goooao
Oooooooooooooogoooao
Oooooooo0oooooogogoooao
Oooooooo0ooooooogoooao
OOo0oooooo4o0oooooogoggoooao
OO0 o0DoDooo4dogoooooogoggoooao
OOooooooooooooogoooao
Ooooooooooooooogoooao
Oooooooo0ooooooogogoooao
Oooooooo0oooooogogoooao
OO0 o0ooDooo4ogoooooggoooao
Ooooooooooooooogoooao
Oooooooooooooogoooao
Oooooooo0oooooogoooao
Oooooooo0oooooogoooao
OO0 o0ooDooo4gogoooooogoggoooao

(12)

JP 2004-536171 A 2004.

OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

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

12.

O 0Oooo
O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OoOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

e e e e e e e e

OO0 oooogg4oooDooodooDoooogoggogoao
Ooooooooooooooooooooooogooao
Oo0ooooooooD oo oooo0oooooogooao

OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg

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

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo

O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo

OooooooooooDoooooooooog
OooooooooooDoooooooooog
Oo0oDooogog4oooDoDooo4gQgooooao
Oooooooooooooooooooao
Oooooooooooooooooooao
OoooooooooDooooogooooao
OoooooooooDoooogogooooao
Oo0ooooogog4oooDoooogoggQgooooao
Oooooooooooooooooooao
Oooooooooooooooooooao
Oooooooo0ooDoooo4gogooooao
OooooooooooDoooogooooao
Oo0oooooo4ooooDoooogooooao
Oooooooooooooooooooao
OoooooooooDoooooooooao
Oooooooo0ooDoooogogooooao
Oooooooo0oooDoooogogooooao
OooooooooooDoooogooooao
OO0 OoDoooggUoooDoDooogog4Qgooooao
Ooooooooooooooogoooooao
OooDooooo0ooDooooogooooao
OoooooooooDoooogogooooao
OooooooooooDoooogooooao
Oo0o0ooDoogog4oooDoDooo4Qgooooao
OoooooooooDoooooooooao

(13)

O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |

]

O Oooo

O Oood

O 0Oooo

O Oooo

JP 2004-536171 A 2004.

O 0Oooo
Y Y
I [y |
[y |
I [ |
[ Y |
O O ogogog

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

Ooooooooooooooogoooao
Oooooooo0ooooooogogoooao
Oooooooo0oooooogogoooao
OO0 o0ooDooo4ogoooooggoooao
Ooooooooooooooogoooao
Oooooooooooooogoooao
Oooooooo0oooooogoooao
Oooooooo0oooooogoooao
OO0 o0ooDooo4gogoooooogoggoooao

12.

O Oooo

O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Ooooooooooooogdg

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao

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

Ooooooooooooog
Oo0oooooogogogoooog
OO0 oDooDoogoggogoooog
Oo0ooooocooooooondo
Oo0ooooooooooog
Oo0ooooooooooog
Oo0oooooogogogoooog

Ooooooogooooogdg

Oo0DoDooo4gogoooooogdg

Oo0oooooooooooOod

OoooooooooooQgodg

OoooooooooooQgdg

Oooooooooooogdg

OO0 oDooo4gooooodg
Oo0ooooooOoooood
Oo0oooooooooogdg
OoDoooooooooogdg
Ooooooogooooodg
Oo0oDooo4gogooooodg
Oo0oOoooooOoooood
Oo0oooooooooodg
OoDoooooooooodg
Oo0oooooooooodg
OoDoooogogogoooodg
OO0 o0Dooo4Qgooooodg
Oo0ooocooooooodg
OoDoooooooooodg
Oooooooooooodg
Ooooooogogooooodg
OO0 oDooo4gooooodg
Oo0ooooooooood
Oo0ooocooooooodg
OoDoooooooooog
Oo0ooooogooooodg
OO0 oDooo4Qgooooodg
Oo0oooooooooood
Oo0ooocooooooodg
OoDoooooooooogdg
Ooooooogooooog
OO0 oDooo4Qgogoooodg

OoDoDooo4gogooooogdg

Oo0oooooooooooOodg

OoooooooooooOgodg

Oooooooooooogdg

Oooooooooooogdg

Oo0oDooo4ogooooogdg

(14)

Oo0ooooooooooood

OoooooooooooQgodg

OoooooooooooQgdg

Oooooooooooogdg

OooDoooogoooooogdg

OO0 ooooogogg
OooooooooQgodg
OoooooooogoQog
OoooooooogoQgoog
Oooooooogogg
OO0 oooooggg
OoOoooooooQgodg
OoooooooogogQgog
OoooooooogoQgg
Oooooooogogg
OO0 ooooogogg
OoOoooooooOodg
OoooooooogooQgog
OoooooooogoQgoog
OooooooogoQgg
OOoooooogogg

Ooooooooooogogood

Oo0oooooooooooOodg

OooooooooooooQgdg

JP 2004-536171 A 2004.

Oooooooooooogdg
Ooooooogooooogdg
Oo0DoDooogogoooooogdg
OoooooooooooOgodg
OooooooooooooQgdg
Ooooooooooooogdg
Ooooooogooooooogdg
Oo0DoDooooooooogdg
OoooooooooooOgodg
OoooooooooooQgdg
Ooooooooooooogdg

12.

O OoogogooQg
OO ogogog

Oooooooooooogdg

OoDoDooo4ogooooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

O 0Ooooo
O 0OoOooog
O 0Ooo0ooOoao
O Ooo0ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

e s e e e s e e e s [ s [ |

OO0 ooDooogogogoao
Ooooooooogoogooao
Ooooooooogogooo
Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogogod
OooooooogooQgdg
OooooooogoQgog
Oooooooogogog
OOoooooogogg
OoOooooooogooOod
OooooooogooQgodg
Oooooooogogodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogog
OoooooooogoQgdg
OooooooogoQgg
Oooooooogogog
Oooooooogogg
OO0 ooooogogg
OOooooooogoQgodg
OooooooogogoQgg
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogoOodg
OooooooogooQgg
OooooooogoQgg
Oooooooogogog
OOoooooogogg

e e e e s e e s [ s [ |
Ooo0oooooo o0 oo oDooo o0 oo oD oooo0oo0oo0DooooQgoogoo
I [ e e s s sy |

O oo oooooo0 oo ooo4oooDoooogooao
OO0 oooooo0ooDooogogooDoooogooao
o000 oogg4QfUooDooo4dUoooooogogogoao
Ooooooooooooooooooooogoogooao
OO0 oooooo o0 oo ooo oo oo oooQgooo
O oo ooooo o0 oo ooo4o0ooDoooogooao
OO0 ooooooo0ooDoooggooDoooogooao
OO0 oDOooDoougog4QoUooDooo4doooooogogoao
OoooooooooDoooooooooooogooao
Oo0ooooooo o0 oo oooo0oooDooooQgooao
O oo ooooo o0 oo ooo4o0ooDooooQgooao
OO0 oooooo4o0 oo ooo4ooooDoDooogooao
OO0 ooDoouoo4o0 oo ooo4ggooDoooogogogoao
Ooo0oooooooooooooooooooogooao
OOo0ooooooo o0 oo oooo0 oo ooooQgooo
O oo ooooo0 o0 oo oooo0oooDoDoooQgooo
OO0 oooooo4o0 oo ooo4ooooDoooogooao
OO0 ooDooo4o0 oo ooo4gogooDoooogogogooao
OO0 D0 oDoogg4QUooDooodUoooDooogogogoao
Ooooooooo0 oo oooooooooogooao
Oo0oooooo o0 oo oooo0o o oo oooQgooo
O o0ooooooo0 oo ooo4o0oooDoooogooao
OO0 oooooo4o0 oo ooogogooDoooogogogooao
o000 oogog4QoUooDooo4dUoooooogogoao
Oooooooooo0 oo oooooooooogooao
Oo0ooooooo o0 oo oooo0o o oo oooQgooao
O oo oooooo0 oo ooo4o0oooDoooogooao
O o0oooooo4o0 oo ooogogooDoooogogooao
OO0 o0ooDoogog4QUooDooodoooooogogogogoao
Oooooooooo0oooooooooooogogooao
Ooo0ooooooo o0 oo oooo0 oo ooooQgooo
O oo ooooo o0 oo ooo4o0 o oDoDoooQgooao
OO0 oooooo o0 ooDooo4ooooDoooogooao
OO0 OooDoouUo4QoooDooo4gdooDoooogogogoao

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao

I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

(15)

JP 2004-536171 A 2004.

12.

10

20

30

40

50



(16) JP 2004-536171 A 2004.12.2

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
OoOoooooooQgodg
OoooooooogogQgog
OoooooooogoQgg
Oooooooogogg
OO0 ooooogogg
OoOoooooooOodg
OoooooooogooQgog
OoooooooogoQgoog
OooooooogoQgg
OOoooooogogg

OO0 oooooooooooooogoooao
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

OO0 o0 ooDoooo oo oDooooQgoooo

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

O
[}

Ooooooooooooooo0ooDoooogooooao
O

OO0 ooDoooooooooo4oooooogogogoooao
OO0 o0oDooo4UoooDooUog4dooDooogogogooao

[ Ry |
I Ry |
Oooo® go
I R |
I R |
O OooQgoOoos
O OoOoo0ooogoao
O Ooo0Oooaog
O0Ooo0oooo
OOoo0oooao
O 0Oo0Oo0ooao
O 0o o0ooao
O 0o o0ooo
O OooOooo
O OooOooo
OO oOooo
OO o0ooao
O 0o o0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O O oOoo
OO o0ooo
OO o0ooo
O Ooo0ooo
O OooOooo

e e Y e o
O O
O O
O O
O O
O O
O O
O O
O O
O 0Ooo0ooOooao
oOooogo® oOoo-g
O OoooOooao
O Ooogooao

OO0 ooDoogogoooooogod
O R o

Ooooooooogo@v
OooooooooooOoogogoao
OooooooooooOooogod
OO0 oDoDoooogooooogodg
OO0 oDoDoogogooooooogodg
O oo ooooooOoooOoogogoao
Oo0oOoooog?o
OoooDoooooooOooogodg
OooDoDooooooooogodg
OO0 OoDoDoooooooooogod
OO0 oDoDooggoooooogod

Ooooooog?oe
Ooooooog?oe
O0Ooo0ooood
Ooooooog®e
O Ooood
OO0Oo0oooodg
O0Ooo0o0oood
O0Ooo0oood
O0Ooo0ooood
O Ooood
O0Oo0oooodg
Oo0oQgod
[
[
Y o

oo ooooooOooooge
Y o

Ooooooooooooo®
Ooo0oooooo0ooooooo4o0oDoDoDoooUooUoooDoDooDoo0ooooDoDooogoQgogoaoQg
Ooooooogogogogooo®
OO0 ooooogogogogoooX
oo ooo0ooOooooge

e
&

L
oooooano
ocoooooob,O0b0dpp0oooobobobOobOO0o0ooooboboboboboooooooao

10

20

30

40

50



L
C
C
L

I [y |

OoOoooooo0ooooooo oo oDoooo o0 oo oDoooo0DooDoDooooooooao
e e e I A
[ s e e e ey e s s e I
e s e e e e e ey e s s e Y o

e [

(17) JP 2004-536171 A 2004.12.2

00000000, 0,,,,000000000000000
Do0o0oo

00000

00000

000

CE,G
H,c=C ~~

TCE,Q

O 0o oo
[ O B R |
[ B R |
[ o R |
[ O R |
[ I R |
[ B |
[ I R |
[ O R |
O O
O O

OOoo0ooooaog
OOoooooaog
O0Ooo0ooooog
O O oo

O Ooo0oooao
OO oO0oooao
O oOoo0oooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
OO o0oooao
O O

O Ooo0oooao

I I
OoOoo0ooooao

O o0oogao
OOooo0oooaog

Ooogoe

O0OooOoo0Oooog
O OooOoo0Oooaog
O OooOoo0Oooaog
OOooo0oooog
OOooo0Oooaog
OOooOoo0Oooaog
O 0OooOoo0Oooaog
O OooOoo0Oooaog
O OooOoo0Oooaog
OOooOoo0oooaog
OOooOoo0Oooaog

O o0oogao
O oOoogho
I R o
o R o
[ R

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

O

O

O

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OoooooogoQgdg
OooooooogQgdg
OOooooogh?o

OoOooooooQgad
OooooooogooQgd
OooooooogoQgdg
OoooooogQgdg
Ooooooggdg
OO0 oooogogdg
OooooooogooQgdg
o0 OooooogoQgodg
OoooooogoQgdg
Oooooogogog
O0o0Doooogogog
OooooooogooQgod
OooooooogoQgdg
OooooooogoQgdg
Ooooooggdg
OO0 oooogogdg
OooooooogoQgd
OooooooogoQgdg
OoooooogoQg-g
Oooooogogg
O0oooooggg

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O OoogogooQg
OO ogogog

O O
O O
O O
O Od
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O Oooo
O 0Ooogo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Ooogoo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

OoOoooooo0ooooooo0o oo oDoooo o0 oo oDoDooo0DooDoDoooooOooooao
O Oooo

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

10

20

30

40

50



e R ey [ s R s [y |
e e e ey e e ey e e e A
[ s ey s e ey e e Y O o

e A e e e s e e e e s e e e e e A s s [

O O
[ i R |

O O

O 0Ooood

[ I R |

Ooooooodg

[ e e e ) e e A o

e [y R  y y  y  (

OooooooooooDoooooooooog
OooooooooooDoooooooooog
OO0 OoDoDoogog4UoDooDooogggogooooog
Oooooooooooooooooooono
OoooooooooDoooooooooog
OoooooooDooDoooooooooog
Oo0ooooooo0oooDooooogooooog
Oo0DoDooogog4ooooDooogog4ogooooog
Oo0oooooooooooooooooooo
OoooooooooDoooooooooon-o
OoooooooDooDoooooooooog
Oooooooo0ooDooooooooooog
Oo0ooooogoDooDooogogogooooog
Oo0oooooooooooooooooooo
OoooooooooDooooooooooo
Oooooooo0ooDoooooooooog
OoooooooDooDoooooooooog
Oo0ooooooooooDooogogoooooog
OO0 o0DoDooggU0oooDoooggUooooooog
Oooooooooooooooooooon.o
Oooooooo0ooDoooooooooog
OoooooooDooDoooooooooog
OooooooooooDoooogoooooog
Oo0DOo0ooDoogog4oooDooogg4gogooooog
Oo0ooooooooooooooooooono
Oooooooo0ooDoooooooooo-g
OoooooooDooDoooooooooog
OoooooooDooDoooooooooog
Oo0DoDoDooogog4UoDooDooogg4gogooooog
Ooooooooooooooooooooo
Ooooocooo0ooDoooooooooo-o
OoooooooDooDoooooooooog
OooooooooooDoooooooooog
Oo0DoDoooog4oDooDooogg4gogoooooog

OoOooooooo0oooooo oo oDoDoooogogogooao

O Oooo

O

OO0 ooooooooooooooggoos

OO0 ooDooogooooDoooogUoooDooogogos
Ooo0ooooooooooooooooooooogooaoo

OoooooooooooooooogogooB

O 0Ooooo

Oo0oooooooo0 oo ooo4o0ooooooogooao
Oo0oooooo0ooooooo4ogoooooogooao

OO0 oooDoooggogos

OO0 oDoDooogogoooooaono

O o0ooogoo

[ ]

Ooooooooooooooogoooogo

Oooooooooooogo

Oo0ooooooOoooooanO

Ooo0ooooooo0 o0 oo ooo4o0ooDooooQgooo

OOo0oooooooooooogogod

OO0Oo0ooooao

Oo0oooooooooooooo4gdoooooogoggogogoao

(18)

[ O R |

O

O

[ ]

O

oo ooooooooo0ooQgooogo

Ooo0ooooocoo o0 oo oooo0ooDooooogooaoo

OoooooooogoQgoo®

Ooooooooooooa.o

[ B R |

O o

Ooooooooooo0oooooogoaoB

OO0 ooooooooooDooo4gdooooooogogoao

OO0 0DooDoogoggogooooodogaod

O0O0o0ooooaog

Ooooooooo o0 oo oooo0oooooogooaoo

OooooooooooooooooOogooB

[ O B R |

=

JP 2004-536171 A 2004.

Ooooooo®we
OooooooogQgdg
OoOoo-s Oooog
Ooooo0oooggg
O OB

OO0 oo ooooo0oooooggooo
oo oooooooooooooogooao
oo oo ooooooooooogogooo

OO0 oooooogogo®

OO0 o0 ooooog:o

OO0 oooDooogogos

oo oo ooooooooooogogQgooo

OO0 ooooooo oo ooo4o0oooDooooogooao
oo oooooogo

O Ooooos
OO0 ooDoogogUoooDooodooooooggogoao

OoOoo0ooos
OoOoo0ooo®
OoOoooo®®
O Ooooo®®
O Ooogoo®
OoooQoooe
Ooooooooooooooooooooogso
Ooo0ooooo

12.

Oo0ooooooooooooo4ooooDooooogogooao
Oo0oooDobooogooooooggoooooogogos

10

20

30

40

50



L s [ e e s I R
L s e e e s s e I R

e e ey e e e e e s e s e I s s [ [ |

O 0Oooo
O 0Oooo

e s e e s e e e e s s e s e e e e s s [ [ |

) e o

OOo0oooooooooooooooooood

e ey e [ s [y [y |

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao

Oo0ooooooooooao
OOo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0oooooooogooooao
Oo0ooooooooooao
OO0 ooooooooooao

I o

SO 0O0o0oogQgoo
SO o0o0oggogoog
Oo0oooo4dUoooDoooggUoooDoooogQgogaog

Oooooooooooooogodg
Oooooooooooooogd

I o

I o

Oooooe

OO oooQgoao

Oooooooooooooogoogog
OoooooooooooooogogoQg™g

Oooooe

OO oOoooQgoao

Ooooooo0ooooooooooooogogoQgoao

Ooooe

Oooooooooooooogogoao

O oooe

O 0Oooogd
O 0O oogd

OoooooooooooooooooooOooao
OoooooooooooooooooooQgooao
OooooooooooooooooooogogoQgogoao
Ooooooo0UooooDooooooDoooogoQgoaog
Oo0ooooogogUooooDoooogooDoooogogogoaog

Oooooooooooooogogoo

OO0 ooooogogogoooao

OO0 o0ooooogogoo

O 0Oooo

Oooooooooooooooogoao
O oo oooooooooooogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
OoooOooog4oooooogogoao
Oooooooooooooooogoao
Oooooooooooooooogoao
OoooOocooooooooogogoao
Oooooooooooooogogoao
Ooooooogoooooogogoao
OoDoo0ooogogUogooDooogogogao

(19)

SO0 0o0o0goooao

Oooooooood

O 0Oooo

SO0 00goooo

OoooooooooooQgodg

Oooooooooooooooooooogogogooao

O

OOo0ooooooo0ooDoDoooooooooogodg
Oo0oooooo0ooooooooogoooDoooogogogoaog
OOo0oooodUoooDooo4ggoooDoDoooggogaog
OooooooooooooooooooooQgoogoao
Oooooooooooooooooooogogogoogoao
OoooooooooooooooDoooogoQgoao
Oo0oooooo0ooooooooooDoooogogogoaog
OOo0DoooodUooooDoooogooDooooggogaog
OooooooooooooooooooooOgoogoao
Ooooooooooooooooooooogoogoao
OooooooooooooooooooogogoQgogoao
Oo0oooooo0oooooooooooDoooogogogoao
Oo0ooooo4goUooooDooogogooDoDoooggogaog
OooooooooooooooooooooOgoogoao
Oooooooooooooooooooooogooao
Ooooooo0oooooooooooooogoQgoao
Ooooooo0oooooDooooooDoooogoQgoaog
Oo0ooooogogUooooDooo4ogooDoooogogogoaog

O oodooooooooooooao
OoodDooooooooooooao
Oooooooooooooogdg
Ooo0oooooooooooogdg
Ooo0oDooogogoooooogd
Ooodooooooooooooao
Ooodooooooooooooao
Oooooooooooooogdg
Ooo0ooooooooooogdg
Ooo0oooogogoooooogd
O oodooooooooooooao
Ooodooooooooooooao
Ooooooooooooooogdg
Ooo0ooooooooooogdg
Ooo0ooooogogoooooogd

JP 2004-536171 A 2004.

O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

12.

10

20

30

40

50



OO0 ooooooQgoooo

OoOooooooooooooo0o oo oDooo oD oo oDooooooDoDoooQgo®

e e ey e e e e e e [ sy |

Oo0ooOoooo4o0oooooo000 oo oDoooo LoD oDoDoDooggoooDoDoogog?o

OOo0ooooodg
OO0 ooooodg
Ooooooood

O 0Oooo
O
O
O
O

O
O

O0Ooo0oooao

e s e e s e e s e ey e s s e Y o

[ e [ e e e e Y [ Y [

Ooo0Ooo0ooood
OoOoo0oood
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

O
O
O
O
O

O

O 0o oo

[ [ e e e e [ o

OooooooooooDoooooooooog
OooooooooooDoooooooooog
OO0 OoDoDoogog4UoDooDooogggogooooog
Oooooooooooooooooooono
OoooooooooDoooooooooog
OoooooooDooDoooooooooog
Oo0ooooooo0oooDooooogooooog
Oo0DoDooogog4ooooDooogog4ogooooog
Oo0oooooooooooooooooooo
OoooooooooDoooooooooon-o
OoooooooDooDoooooooooog
Oooooooo0ooDooooooooooog
Oo0ooooogoDooDooogogogooooog
Oo0oooooooooooooooooooo
OoooooooooDooooooooooo
Oooooooo0ooDoooooooooog
OoooooooDooDoooooooooog
Oo0ooooooooooDooogogoooooog
OO0 o0DoDooggU0oooDoooggUooooooog

Oo0oooogoQgos

O
O
O
O
O
O
O

Oooooooogoogooao
Oooooooogogooao

0O gdg

(=

O Oooos

Ooooooooogoogooao
Ooooooooogoogogoo

Oo0ooOoooogho

O OO

[}

Oooooooogogog

OOooOoo0oooaog

O o

O

e S B I

O 0OooOooOoo
Oo0oQgod

O

o Oo
O O0Oo0ooooaog

(=

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

O 0Oo0ooo

| =

OoOooo0ooaog
OoOoooooog
O Ooooos

a

(20)

O
(]

O
O

O
O O

[ N I [ B
OOoo0ooo0ooaog
OoOoooos

O
O

a

O
O 0Ooooo

OOoooooaog
OOoo0oo0oo0ooao

O B

O
O

Oooooooooogooao

Oooooooo0ooDoooooooooog
OoooooooDooDoooooooooog
Oooooooo0oogoDoooogoooooog
Oo0Do0ooDoogogUoooDoooggUgooooog
Oooooooooooooooooooo.o
OoooooooooDoooooooooog
OoooooooDooDoooooooooog
Ooooooooooooooooooooog
Oo0oDoDooogogUoDooDooogg4gogooooog

I B [

JP 2004-536171 A 2004.

uoad

O

Ooooo O

O a

O

O 0Ooo0ooao
O 0Ooooo
I o

o

0

ugoooagoaao

O

O

O

OO oo
O 0oodg

O

(]

O

O
O Oooo
O Oooo

O

O

Oo0ooooooooood

O

OooooooooooDoooooooooon.o
Ooooooooooooooooooooog
Oo0ooooooooooDoooooooooog
Oo0DoDooogogo0oooDooogog4gogooooog

O 0O oo

12.

O
O

10

20

30

40

50



Oooooooo oo oooooooDoooogogoooao

Oooooooooooooo0ooDooooooo®

OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog

O
O
O
O
O
O
O
O
O
O

= [ e e e s [ [y
o

O 0Oooo
O oOooo

OO0 oooooooo oo ooooo o0 oo oDooogoooDoDoooggogoaog

Oo0oooodUooooooddUoooDooU LU UUoDoDoDoDUUUUoUoDoDoog4dgoooao

O 0Ooo0oo0ooOoao
O 0Ooo0oooao

O
O

[ ]

O
O

Oooooooooogogoao
OooooooooQgoao
Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog
OooooooooogoOoao
Oooooooooogogoao
OoooooooogooQgogoao
Oooooooogoogogoao
Oooooooogogogaog
OoooooooooOooOoao
Oooooooooogoao
Ooooooooogogogogoao
Ooooooooogoogogoao
Oooooooogogogoao
OO0 oooooogogogaog
OooooooooQgogoao
OooooooooQgoao
Ooooooooogoogogoao
Oooooooogogogogoao
OO0 ooooooggogaog
OooooooooogooOgoao
OooooooooQgogoao
Ooooooooogoogogoao
Oooooooogogogogoao
OoDoooooogogogaog
Oooooooooogogoao
Oooooooooogoao
Ooooooooogogogogoao
Oooooooogogogogoao
OoDoooooogogogaog

O

=

Oooooooooooooooooooooos

Oooooooooooooooo oo ooDoooogogooao

Ooooo0ooogd
OOoooooaog
O0OooOooooog
O0Ooo0oo0oo0ooao
OO« oOo0ooao
OOooo0oooaogo
OOoooooaog
OOooOooooaog
OO0Ooo0oo0oo0ooao
OoOoo0ooooao

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y

Oo0ooooooooooooodg

Oo0oooooogoggooos

a

O
OJ
O
O
O

[ i R |

OO0 oDoDoooggogooooood
Oo0ooooooooooooood

Oooo0oooooooooOooogogo
Oo0oooooooooogooB

O O

[ ]

Oo0oooooogoooooood

OOo0ooooaogh?o

O

O O

O 0Ooogoos

Oooooooooooooooogo

O

O
O
O
O
O

[}

Oooooooooooooood

oo oooooogogooos

O O0OoQgoo

]

[ I R |

OO0 oooooogogOoogoo

O

O Ooo0oooao
O Ooo0oo0ooao

O
O
O

O

OO0 oo oDooogogooooooodg

OOoooooog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooao
OOoo0oo0oooao
OOoo0ooooog
O0OooOooooaog
Oo0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0oo0oooao
OOooOooooaog
O0OooOooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooad
OOoo0oo0oooao
OOoo0ooooaog
OOooOooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0oo0oooao
OOoooooaogo
OOooOooooaog

(21)

O

O O O

I I [

[

O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

Ooooooooooooood
OoOoooooooooogooao

o

O
O

O
O
O

O

OooooooooOoogoo

oo ooooogQe

Ooooooogh?o

OJ
O
O

OO0 OoDoDooogogooooodg
Oo0ooooooooooooOoaod
Ooooooooooooood
O oo oooOoooogooogao

O
O

JP 2004-536171 A 2004.

O O
O O
O O
O O
0O
O O
0O
O O
O O
[
[

|

OOo0oo0oOoooooooooOood
O oo oooooooooge

Oo
O O
O O
o O

OO0 oooooogoQgoogQg
Ooooooo®
Oooooood

OoDooooogogooooood
O oo
O oo oooOoooogooogo

O O ogo
O oo oooooooogooo

OoooooooooooOgodg

OoDoooo40o0oooooogao
I o

Oooo0oQgooo

I o

12.

O
O

OO0 oooooogOodg

OoDoDoDoooooooogodg

10

20

30

40

50



[ R |

[ [ S

e e e e e e e e e e s |

Oo0ooooogQgogs

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

e A s e e ) e e e e e s e e e s s [ |

Ooooooogoogoaono

OO0 ooooooooooooooQgoooao

oo o oooooogog

OOo0oooooooooooooogod

Ooooooooo0ooooooo0oooooogoo

Ooooooog?nv

OooooooooQooo

[m}

O

Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
Oooooogd
Oooooogd
OoOoo0oooood

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O oo >0d

O
O
O
O
O
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 o0oooDoooogoooooo®

[ |

OoooDooogoooooogdg
OO0 ooDoogoooooogd
Oooooooooooood
Ooooooooogogooo®

OooooogQgoao
Oo0ooooogQgogao
Oooo0oooogoogoo
OoOOooogoaono

[}

O

[ |

Ooooooooooooogodg
Ooooooooooooog:o

Oooooooogod

OoOoooos

[ Ry |

O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo

OO0 ooDoogogogogooooogdg
Oooooooooooood
Ooooooooooooogod

O O

OoOooooogh?.

OooOooogooo

O

OO0Ooo0oo0oooao
O Ooo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O 0Oo0oo0ooao
O 0Oo0oooao
O 0Ooo0oooao
O 0Oooooao
O Ooogooo
O O0Oo0gogoao
O 0Oo0oo0ooao

O d

Ooo0ooQoooo
OooooogoOoogoo
OooooogQgoao
OooooogQgogoao
OoooooooOooOoo
Oooooooooo

=

Ooooooooooooogd
OooDoDoogogoooooogd
OOo0ooooooooooood

Oooooooogogooos
Oooooooogooao

(22)

O d

Ooooooooooooogd
Ooooooooooooogd
Ooooooogoooooog?o

OoooOoooe oogo

Oooooooogod
OooooogQgo®
=]

[m}

O

OO0 OoDoDoogogoooooogdg
ODooooooooooogaod

Ooooo®e oogdg

Oooooooogoogoo
Ooooooooo
Oo0OoOoogoog?o

O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogoooao
O OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooogoooao
O O0Oogooao

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

Ooooooooooooogd

Oooooooogoggogooo®

JP 2004-536171 A 2004.

O O
O =

OoooDooogoooooogd
OoooDooogoggogooX

OOooooooooooooOod
Ooooooooooooogd
Ooooooooooooogd
OOoo0ooooooooooQgod
Ooooooooooooogd

Ooooooooogoooogod
OO0 ooDooggogooooogd
Oooooooogogogooao
Oooooooogogogoao
Ooooooogogoao

oo
OooooogogQgoo
OooooogQgogo
Ooo0oooogood
Ooooogooe
Oooooooogo
OooooogogQgoo
OooooogoQogogo
OoOoo0oo0ooood
Oooooooge o O

=]
OoooooOgodg

12.

Oooooodoadg

O

O

OO ogoog?o

10

20

30

40

50



e R ey [ s R s [y |

e e e e ) e e e [ I

O
O
OJ
O
O

Oooooooogooooodg

O o

OOo0oooooo0Uooooooo0 oo oDoooooooDooogogoao
OO0 o0oDooUdUoooDoooUddUooDoDooUoUoooooDoooggogao

Ooooocooooooooogogoao

OO0 oo oDoooggogooooood
Oooooooooooooood
Oo0ooooooooooooodg

oo ooooogooQgodg
OO0 ooooogogogdg
O O0Oo0ooooao
OO0Ooo0oo0oooao
O O0Ooo0ooooao
OO0Oo0ooooao
OO0O0Oo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oooao
OO0Oo0oo0oooao
O0Oo0ooooao
OO0O0o0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OOoo0oo0oooao
OO0Oo0ooooao
OO0O0o0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O O0Ooo0oo0oooao
OO0Oo0oo0oooao
OO0O0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oooao
O O0Oo0ooooao
OO0O0Oo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

Ooooooooogogoo
oo o ooooogogoo

I o

OoooooooQooooao

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oooo

O Oooo

O

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O oo >0d

O
O
O
O
O
O
O
O
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 Oooooao

O
=
00
00

O 0Oooo
O 0Oooo

[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

O

e

O

O 0Oooo
O 0Ooo
I o

O
O
O
O
O

O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo

O 0Oooo
Oo0oogoo
O ooao

O 0Ooo
O oOooo

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

(23)

O

O

O

JP 2004-536171 A 2004.

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

12.

10

20

30

40

50



e s R R s [ B iy

Ooooooo0ooooooo00 oo oDooo0o oo oo ooooooDoooogoQgg
OOo0ooOoooo40dUoooooo4o00 oo ooooo oo oDoDoDoggggooooog:o

[}
[}

Oo0ooooooooooog

OO oOgoo

Oooooogogaog

O
e s e e e s e s e e A

O o0ooao

OO0 ooooogogooooodg

Oooogao

I A
Oooo0ooooQogoQgQg

O [
O

[ e e e [

O

Oo0ooOgod

[

Oooooooo0oooooooooDoooooogooao

OooOooos
O oOoooo
O 0Ooooo
O 0Ooooo
O 0OooOooo
O 0Ooo0ooo
[ I o

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao

OoOoooooaoo
OOoooooao
O 0OooOooooao
OO0Ooo0ooOoo0ooao
OOoo0oo0oo0ooao
Ooooooo@e
OoOoooooao

O O ogo

O
O
O
O
O

O

O oOooo

O
O
O
O
O
O
O
O
]
O
O

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O ooOg>0d
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

O
O
OJ
O
O
O
O
O
O
O
O
O
O
>
O
O
O
O
OJ

O
O
O
O
O
O

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

O

O

O
O
O
O
O
O
O
(]
O

OoOooos
O 0Ooooo
O ooo

O O o

OoooQoooogoe
OOoo0ooo0ooao

Oo0oogao

O

O Ooood
O oOoooo
O oOoooo
O 0Ooooo
O 0Ooooo
OO oOooo
O 0Ooooo
O oOoooo
O Ooooo
O oOooo

O O O

OOoooooaoo
O OooOooooao
I [ o

(24)

O G

O 0Ooo0ooo0ooao
OoOoo0ooo0ooao
OoOoooooao
Ooooooog@
O 0Oo0ooooao
O O0Ooo0ooo0ooao
OOoo0ooOoo0ooao
OoOooo0oooao
O OoOgoos

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

O
O

JP 2004-536171 A 2004.

OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

O O
O

O Oo0oooao
O 0Oo0ooOoo0oao
Oo0oogod

O Ooo0oooao
O Oooooao
O Ooo0oooao
O 0OooOgoos
O 0Ooo0ooOoo0oao
O Ooo0oo0ooao

O O oo
O O0ooo
O O0ooo
O 0Oooo

O
O
OJ
O
O
O
=]
O
O
O
O

12.

O Ooo0oooao
O Ooo0oooao

O Oooo

O

O Ooogo

10

20

30

40

50



Ooooooooo0oooooo o0 ooDoooo0o oo oDooooDooDoDooooooooodg

Oo0oooogQgo®®

e e [ s ey e e e e R sy |

Oooooaogh?o
OO0 ooooodg

)
a

[ s e s e e e ) ey e s s e I A
e s e e s e e e e s s e Y

OoooooooQgooao
Ooooooooogoo®
OoooooogoQgooao

O0Ooo0o0oood
Ooooooood

OOo0oooooooooooooo0oooDoooooooooooOgodg

O Ooooo

Oo0oooooooo0ooDooooo0ooooooogodg

O Oooo

O Ooo0oooao
O Oooooo
O Oo0gooo
O O0Oo0ooO0oo0oao
O 0Ooo0ooOooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao

O
O
O
O
O
O

O Oooo O

O

Oo0oooogoQgg

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

O
O
O

=

O OooQgooao

O

O

O Ooogoo

Oooooooogogg

OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

OoOoo0oooogod
OoOoo0ooood
Ooo0oo0ooood
Oo0o0ooood
OOo0o0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
Oo0o0ooood
Oo0oooogod
OoOoo0oooogod
OooOoo0Oooood
OooOoo0ooood
Ooo0o0oood
Oo0o0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0oo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0O0o0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
Oooo0oood
OoOoo0ooood
Oo0oo0oooogod
OoOoo0oooogod

O 0O oo

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

O O0ooo

O

O O0ooo

00O
00O

O 0Oooo

O Oooo

[ ]

O Ooogo

O O0ooo

O
O
O
O
O
O
O
O

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

O O0ooo

a

O Oooo

O 0OoogogooQg
OO ogogog
O 0o o0oogoo
I [y |
I [y |
I [ |
[ Y |

O Oooo

O Ooogo

(25)

O

O 0ooo

()

O O0ooo

O O0ooo

O Oooo

O Oooo

[m]

O O

O o
I [y
O 0Ooogogood

|

O

O O o0ood

O >

O

O O0ooo

O Oooo

JP 2004-536171 A 2004.
Ooo00DO0O000o00o0on
Do0o0O0O000O0000
000000, 00, 0
0Doo0o0O000o0o0o0aon
Oo0O0DO0O00O0O0O00O0
Oo0O0O0O0O0O0O0Oooo

O
O
O
O
O
O
O
O
O
O
O

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

O
O
OJ
o
O
O
OJ
O
O
O
]

12.

[ |
OO ogogoQg

O

O Oooo

O Ooogo

10

20

30

40

50



e R ey [ s R s [y |

Ooooooo0ooooDooooooDoooogoQgos

OOo0oooooooooDooooooooDoooogoooao

OOoooooo4ooooooooDooDoDooooooooDoDooggogoQg
e e [ e e e e e s s Y |

a

)

Oooooogogooooooogogoao
OO0 oDoooggUoooooogogogao
Ooooocooooooooogoogoao
Oooooooooooooogogoao

Ooooooooo0oooooooooooooogoao-g

| =

Oo0OQgoaoao
OooooOoooo0ooDoooo o0 oo oDoooo0oooDoooogogQgogoaoQg

Ooo0oooogQgoo
OooooogQgoao
Oo0ooooogh?o

Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog

O OoOoooooaoo
O OoOoos

O Oooo

Ooooooogd

O O

O

OOoo0oooao

O o

O d

O 0Ooo0ooooao
OO0OooOoo0oo0ooao
OOoo0ooo0ooao
Ooooooo@e
OOoooooao
O Ooooooao
Oooo0oooogoe
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoooooaoo
Ooooooog@
O O0Oo0oo0oo0oaoao
Oo0OoQgod

00O
00O

OO0Oo0ooooog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoooooao
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0oooooo
OO0Ooooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooog
OOoo0ooooaog
OOoo0ooooaog

Oooo0oooogoo
Ooo0oooogoQgoo
OoooooogogQgoao
Oo0oooogQgoao
Oooooggogao
Oooo0oooogooao
Ooo0oooogoQgoo
OoooooogogQgoo

O
O
O
O
O
O

Oooooooood
oo o oooooogodg
oo o0 oooooogog
oo o0 oooooogg
OO0 o oooooogdg
OOooooooood
oo ooooooogodg
oo o0 oooooogodg
OO0 o0 oooooogodg
OO0 o oooooogdg
OO0 oo ooooogdg
oo ooooooodg
oo o oooooogodg
oo o0 oooooogg
OO0 o oooooogodg
OO0 o oooooogdg
OoooooooOodg

Ooooooogd
OOooooogd
OoOooooood

O
(]
O
O
O
O
O
O
O

(26)

O

OoOoo0oooogod
Oooooooogd
Ooooooogd
OOooooogd
OO0 oooogd
OoOoooooOgod
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0ooooogod
Oooooooogod
Oooooogd
Ooooooogd
OOooooogd
OoOoo0oooood
OoOoo0ooooao
OOoo0ooooo
OOoooooaog
OOoo0ooooaog

O O

OoOoo0ooooao
Ooo0ooO0oooogho
O Ooo0ooooao
O 0Oo0ooooaoo
O O0Oo0oo0oo0ooad
OOoo0ooooao
OOoooooao
O Ooo0oooao

O O oOoogo

O

JP 2004-536171 A 2004.

oo ooooooQgodg
OO0 oooooogodg
OO0 oooooogdg
OO0 oooooogdg
Oo0oooooood
oo oooooodg
oo ooooooQgodg

OJ
O O
O

O o
O ogao

OO ogogoog
OO ogogoog
s
O 0Oogoog
O 0OoogoOoog

Oo0ooO0oood
O

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

12.

OO0 oooooogdg

R R

O
OO ogoog

O oo oooogdg

10

20

30

40

50



Ooooooooooooodg

Oooooooo0ooDoooooo0o oo oDooooo0 oo oDoooo0ooDooogoQ

e e e e s ey e e e e e [ I s s [ |

s e e e e e e e s e s e s s [y [ |

e e A s e e s e e s e e ) ey e

OO0 Oooooo4gogooooodg

Oooooooooogogoao
OoooooooooQgogooQm

OoOooooocoo0oo0oooooo0o oo oDooo o ooDoDoooo0oooDoooogooao

Oo0oooogQgo®

OoooooogQgoo
Ooooooggoo
Oooooggogo
Ooo0oo0oooQgoo

Oooooo®®v

Ooooooooo0oooooo o0 ooDoooooooooooQgo

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O oOoog>0d
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo

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

Oo0ooOgoao?o

OooooooogoQgdg

oo ooooogooQgog
OO0 ooooogogogdg
OO0 ooooogogg
OoooooooOodg
OoooooooQgodg
oo ooooogooQgodg
Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogoogg
OO0 ooooogoogdg
Oooooooood
Ooooooooodg
oo ooooooQgdg
oo ooooogooQgg
Ooooooogogdg
OO0 ooooogoogdg
Ooooooooodg
oo ooooooQgodg
Ooo0oooooogg
Ooooooogogg
OO0 ooooogogg
Ooooooood
Oooooooodg

Ooooooogdg

O oo oooog
O OooQgogos

Oooooogdg

O O

O

OOoo0oooOod

Oooooooo

OooooooQodg

Ooooooooo

O

| =

Ooooooogdg

Ooooooog

Ooo0oooogogQgoo
Oo0oooogQgos

O Ooood

Ooooooog:oe

O oo ooooog

OOoooooogdg

O 0O0ooooog

O O oo

OOoo0oooOod

OOooOoooooo

OooooooQgoo
OooOoooQgoaoo
OoooooogogQgoo

Oooooo®B9

[m]

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

O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo

Oooooooo

Ooooooog

Ooooooog

O OO

[}

O Ooooooog

Oo0ooogoQgo®
Oooo0oooogogso
Oo0oQgoaoo

27)

OoOooooooo

O

Oooooooo

O 0o O

O

Ooooooog

OooOooogoaoo

O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

Ooooooog

I I [
O O o

OoOooos

O Oo0ooooog

Oooooo®@

O

O

OO0 oooooog
Ooooooooo

OO0ooogogoogao

o o

O O og o

Ooooooog

O 0O O

Oo0ooOgoaoo

JP 2004-536171 A 2004.

O
O
OJ
]
O
O
OJ
O
O
O
a

O 0ooo
O Oooo
O Oooo
O Oooo

O

O

O

O

Oooooooog
O oo oooog
OO0 ooooog
Oooooooo
Ooooooooo
Oooooooog
OOoooooog
O Oo0ogooooog
Oooooooo
Oooooooog
O 0Ooo0ooooo
O 0Ooo0ooooao
O O0goooao

OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

Oooooooogoo
Oooooooogoo
Oooooogogoo
Ooooooogoo
Ooo0ooooQgdg
OooooooQgdg
Ooooooogdg
Oooooogoogg
OooOoo0oooodgdg
OooooooQgdg
Oooooogdg

12.

O
O

Ooooooogdg

Oooooogoogg

10

20

30

40

50



e R ey [ s R s [y |
e e e ey e e ey e e e A

O O

e s e e ey e e s [y [ |

e e s e e s e e e e e s e O s [ [ |

Oooooooooooooogooooao
OoOoooooo0ooooooooooo@e

Ooo0oooooooooooooo0ooDoooooooooooogao

Ooo0ooooooooooDoooo00 oo oooooooDooogQgoogoaoQg

O
O

O oOooo

Oooooood
Ooooooogod
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O oOooOg>0d
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo

O
O
O
O
O
O
O
O
O
O
O
O
O
>
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

OoOoooooao
OOoooooao
O Oo0ooooao
OoOoo0oo0oo0ooaoo
OoOoo0ooooao

O
O
O
O
O

=

|
O
O
]
m|
m|
O
T
o0
o0

O
O

O«

0O
0O

O
O

O

O
O
O

I Y

O
O

O Ooogooo
O Ooogogooo
O 0Ooo0oooao
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ I

O O0ooo

O

O

]
O

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

O0Ooo0o0ooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooao
O0Oo0Oo0ooao
I o B
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooao
OO0Oo0oo0ooo

O
O
(]
O
O

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

(28)

O

|

O

O0Ooo0ooao
OoOoo0oooao
OoOoo0oooo
OoOoo0oooao
OO0Oo0oooo
O0Ooo0Ooo0ooao
OoOoo0ooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
OoOoo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooao

O

I s |
I [ O |
O OoogogoQg
I [
O 0o o0oo
O 0o oo
O O oo
I [ [
I O o

JP 2004-536171 A 2004.

uod

O

O Oooo

O

O Oooo

0

O 0O oo

ugoooaooboadd

O

O O0ooo

O

O O0ooo

O

O Oooo

O

O Oooo

O

O O oo

O

O O0ooo

O 0o o0oo
O 0o oo
I o

O

O O0ooo

O 0Oooo

12.

O
O

O Oooo

O 0o oo
I Y [

O Ooogo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

OoOoooooooo0ooooooooDoDooooooooooogoogooao
OooooooooDoooooo0o oo oDooooooDoDoooogogogooao

OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |

O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O 0Ooo0ooo

O
O
O
O
O

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

Oooo®e ooogogodg

O Oooo
O
O
O
O
O
O
O

O
O

I Y [y
O 0o oo
I [
O 0o oo
O« O 0o

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OoOooooogow

O
O
O
O
O
O
O
O
O
O
O

O Ooo0oooo
O O0Oo0gooao

Oooogeo

O O

O 0Ooo0ooOooao
O Ooo0oo0ooao
O Ooo0oooo
O O0Oo0gooao
O 0Oo0ooOoo0oao
O 0Ooo0ooOooao

O Oooo

e S R i R |
e S R R |
O O ogo
O 0o oo
O 0o oo

O Oooo

O Ooogoo

O

O 0ooo

OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O 0Ooo0oo0oo0ooaoo
OoOoo0oo0oo0ooaoo
OoOoo0ooooao
OOoooooao
O Ooo0ooooao
O 0OoO0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OOooOooooao
O OoO0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao

O 0Oooo

O Oooo

O Ooo0oo0ooao
O Ooo0oooao

00O
00O

[ |

O O

O 0o oo
Ooo0ood
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O O ogo
O 0o oo
O 0o oo

O Oooo

O Oooo

0O
.|

[ R |

[ I Ry |

O 0Ooo0ooOooOoao
O 0Ooo0ooOooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOoos

O
O

(29)

O 0oo o

O 0Oooo

O Oooo

O Oooo

O Oooo

O Oood

[
>

[

O 0Oooo

O Oooo

O 0Ooo0ooOooao
O Ooo0oo0ooao
O Ooo0oooao

JP 2004-536171 A 2004.

O 0Oooo

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

O

O Oo0gooao
O 0Ooo0ooOoo0oao
O 0Ooo0ooOooao
O Ooo0ooOooao
O Ooo0oooao
O Ooogoos
O 0Oo0ooOoo0oao
O 0Ooo0ooOooao
OO oOgoad

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

O Oooo

O 0OooO0oooao
o

O

12.

[ e I R

O Oooo

O Ooo0oooao
O Ooo0gooao

O OooQgooo
O O ogogooao

OO oo

oo og >

10

20

30

40

50



e e [ e e e e e e e e e e e e e e e e o e e e e e e e e e e et Y e e e e e o Y e e o Y o

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

e e e e s e Y O

Ooo0oooogogQgoo

O0Ooo0oooao
OO0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
OO >>00a0
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao

I o

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

OOo0oooooggogog

O 0Ooood

O Ood

I R e s R [ Ay Iy

I e [ R e [y Iy

OO0 ooooooQgogooo
OO0 oooooogogogooo
OO0 oDooDooogogogoao

OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao

O
O
O
O
O
O
O
O

O
O
O
O

O
O
O
O

O Oooo

Ooooooooo0ooooogogoao

O O Ooogoo

O oog >0

OO0 oooooogogodg
OOo0ooooooood
Oo0oooooooodg

o >0
O 0OoOoogad
O 0Ooogoad
O 0O oOogadg
O 0O oOoodgadg
O O oOoddg
O 0OoOoogagd
O 0OoOoogodd

OOoo0ooooao o
OO0Oo0ooooao

O 0Oooo

O 0O oo

O O0ooo

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
O
O
O
O

O 0Oooo

O O0ooo

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

O Oooo

O 0Oooo

O Oooo O Oooo

O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o

O
O
O
O
O
O
O
(]

O Ooogoo

O Ooogo

O 0ooo

O O0ooo

O 0Oooo

O O0ooo

O 0o oOoo
O Ooogoo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O Ooogo

(30)

O
(]

o0 O0
O Oooo

[ i
O 0Oooo

O
O
O
O
OJ
O

[ I i
O Oooo
O 0o oo
O O oo
O 0o oo
O 0o oOoo
O Oooo

(=]

O Oooo

O Oooo

O
O
O
O
O
O

O
O
O
O
O
O

O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
O0Oo0Oo0oogoo
O0Ooo0oooao

I o

O Oooo

O Oooo

O Oooo

O Oooo

O o0ood

oo >0

|

O Oooo

O 0Oooo

[ e i
O Oooo

[ i
O Oooo

(=

JP 2004-536171 A 2004.

uod

O

O

[ [ i
O o > O

O

O o > 0>

O Oooo

O
O

0

OJ
O
O
O
O

[ I I
O 0ooo

[ A i
O 0ooo

O o0Oood

ugoooaooboadd

O

O

o9 Ogao
O 0o oo
O Ooogoo

O

O O0ooo

O O0ooo

(]
O

O

O

O Oooo

O 0Oooo

O

O Oooo

o=0 OO

O O

=

O

O O go

O Ooogo
O

O
O

I Y o

O
O

O

O
O
O

> 0O OO
O O0ooo

O 0Ooo0o o

O

O O

O B

= O 0Oooo

O O0Ooogo o
I [ o

O
O

12.

O
O

I I

[}

[}

[}

10

20

30

40

50



JP 2004-536171 A 2004.12.2

ugooad

G

good

v B
(wu) 7
0o 08C 09 O¥Z 0CC 002 08l 09l ovl
T T T T T T T se'i
- 8e’L
= Wl
- byl S
B A
- -106°1L
PN SRS PV S U S S S Sy
¢ B 9 &
(wu) = (wu) =
00S 082 092 OkC O 00C 08L 091 orl
T T T T T 5¢}

0oe 082 092 0O¥Z2 022 00C 08k 091 O¥l T
: T T

A CRE A S L D B A A B T 515 2
| 8l or'L
- WL Sl
- &
PPl s 0s’L
I *®
- FAAA-Y N
L O - Sl
B —106°L o r 1
i [ SRR WONEA TR SANT SRR N TR S W B! .
09'L
O
PR P NSRS SR R R MR P R es'l
O

U EELEE



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(32) JP 2004-536171 A 2004.12.2

ugbooobooodoboado

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual P 'ty O izati
ol e " (DA 0 AR A
(43) International Publication Date (10) International Publication Number

21 November 2002 (21.11.2002) PCT WO 02/093261 Al

(51) International Patent Classification” GO3F 1/14, (72) Inventor; and
GO2B 1/04 (75) Inventor/Applicant (for TS only): QIU, Weiming
LUS/US]; 303 Charleston Drive, Wilmington, DE 19808
{(21) International Application Number:  PC1/US02/18392 (US),
(74) Agent: SIEGELL, Barbara, C.; 1ii. Du Pont De

Nemours And Company, Tegal Patent Records Center,
4417 Lancasicr Pike, Wilminglon, DE 19805 (US).

{22) International Filing Date: 14 May 2002 (14.05.2002)

{25) Filing Language: linglish

(81) Designated States (national): AT, AG, AT, AM, AT, AU,
(26) Publication Language: Linglish A7, BA, BB, BG, BR, BY. BZ, CA, CII, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, IR, 11U, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,

{30) Priority Data: o
LK, LR, LS, LI, LU, LV, MA, MD, MG, MK, MN, MW,

60/290,708 14 May 2001 (14.05.2001)  US )y " ) . s
MX, MY, NO, N7, OM, PH, PL, P'I, RO, RU, 813, SIL, 8G,
ST, 8K, S, TI, TM, TN, TR, TT, T7, UA, UG, US, UZ,
(71) Applicant (for all designated States excepr US): EX. DU VN, YU, Za, 7M. ZW.
PONTDE NEMOURS AND COMPANY [US/US]; 1007 ) )
Market Street, Wilmington, DE 19898 (US). (84) Desiguated States (regional): ARTPO patent (GH, GM.
KE, 1.8. MW, M7, SD, SL. 87, T7Z, UG, 7M, 7ZW).
(71) Applicants and Eurasian paient (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
{72) Inventors: FRENCH, Roger, Harquail [US/US]; 1516 European patent (AL, BE, CII, CY, DE, DK, ES, FI, FR,
Athens Road, Wilmington, DL 19803 (US). WHELAND, GB, GR, 1L, I'l, LU, MC, NL, P'I, SL, TR), OAP1 patent
Robert, Clayton [US/US]: 510 ‘Twaddell Mill Road, (Bl BJ, CI, CG, CIL CM, GA, GN, GQ, GW, ML, MR
Wilmington, DE 19807 (US). NE, SN, TD, TG).

[Continued on next page]

{(54) Title: USE OF PARTIALLY FLUORINATED POLYMERS IN APPLICATIONS REQUIRING TRANSPARENCY IN TIIE
ULTRAVIOLET AND VACUUM ULTRAVIOLET

=1
T
157 am

2
S
I

Am

T T T T T T T T T T
140 160 180 200 220 240 260 280

A (nm)

(57) Abstract: Disclosed are partially fluorinated that are fally transparent to jolet radiation at hs from ap-
proximately 150 10 260

WO 02/093261 Al



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/093261

(33)

A OO O

Declarations under Rule 4.17:

as {o the identity of the inventor (Rule 4 17(i}y) for the fol-
lowing designations A, AG, Al A 7, B4, B

patent (GH, GM, KE LS MW, MZ, SD, SL. SZ. TZ. UG.
ZM, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU,
T4, TM), European patent 4
FI, FR, GB, GR, IE, I, LU, MC, NI, PT. SE, TR), OAPI
patent (BE. BJ, CF, CG, CI, CM, G4, GN, GQ. GW. MI.,
MR, NE, SN, TD, TG)

as to applicant’s entitlement to apply for and be granted
a paient (Rule 4.17(ii)) jor ihe jollowing designations AE,
AG, AL, AM, AT, AU, A7, BA. BB, BG, BR, BY, 87, CA,
CH. CN, CO. CR. Cli. C7, DE, DK. C,

FI. GB. GD, GE. GH. GM. HR, HU,
KG KEKR KZ LC,LK LR LS, LT LU, U M MD, MG,

PH, PL, PT RO, RU,
R 1T 12 U4, UG,
M, ZW, ARIPO patent (GI], GM, KE, LS,
). T7. UG. 7M, ZW), Furasian patent
(AM. 4Z BY, KG, KZ, MD, RU, TJ, TM}. European patent

M, (J/" (J'\ (JQ GH, M, MR, N, TD, TG
—  asto the applicant’s ensitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the evens of receipt of
amendments

For two-letter codes and other abbreviations. refer 1o the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazetie,

JP 2004-536171 A 2004.12.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

34)

WO 02/093261 PCT/US02/18392

15

20

25

30

35

TITLE
USE OF PARTIALLY FLUORINATED POLYMERS IN APPLICATIONS
REQUIRING TRANSPARENCY IN THE ULTRAVIOLET AND VACUUM
ULTRAVIOLET
EIELD OF THE INVENTION

The present invention provides methods and associated apparatus
for transmission of light in the range of 150 to 260 nanometers (nm),
especially at 157nm, 193nm, and 248 nm, utilizing partially fluorinated
polymers exhibiting high transparency.

TECHNICAL BACKGROUND OF THE INVENTION

The semiconductor industry is the foundation of the trillion dollar
electronics industry. The semiconductor industry continues to meet the
demands of Moore’s law, whereby integrated circuit density doubles every
18 months, in large part because of continuous improvement of optical
lithography’s ability to print smaller features on silicon. This in turn
depends in part upon identifying materials which exhibit sufficient
transparency for practical use at ever-shorter wavelengths. For example,
in photolithography, a circuit pattern is represented in a photomask, and
an optical stepper is used to project the mask pattern onto a photoresist
layer on a silicon wafer. Currently commercial scale photolithography is
done at 248 nm. Lithography at 193 nm light is just entering early
production. Current developmental efforts are directed to photolithography
at 157 nm. A general discussion of photolithographic methods in
electronics and related applications may be found in L. F. Thompson, C.
G. Willson, and M. J. Bowden, editars, Introduction to Microlithography,
Second Edition, American Chemical Society, Washington, DC 1994

Polymers play a critical role in lithography in multiple areas: one is
the polymer peliicle which is placed over the mask pattern to keep any
particulate contaminants out of the photomask object plane, thereby
ensuring that the lithographic imaging will be defect free. The pellicle is a
free standing polymer membrane, typically 0.8 micrometers in thickness,
which is mounted on a typically 5 inch square frame. The pellicle film
must have high transparency or transmission of light at the lithographic
wavelength for efficient image formation and must neither darken nor burst
with prolonged illumination in the optical stepper. Typical commercial
processes utilize pellicles with > 99% transmission through exploitation of
polymers with very low optical absorption combined with thin film
interference effects. The electronics industry requires greater than 98%

JP 2004-536171 A 2004.12.2
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transparency over an exposure lifetime of 75 million laser pulses of
0.1 mJ/cm?, or a radiation dose of 7.5 kJ/ocm®.

A pellicle transmission of 98% corresponds to an absorbance A of
approximately 0.01 per micrometer of film thickness. The absorbance is
defined in Equation 1, where the Absorbance A in units of inverse
micrometers (um'1) is defined as the base 10 logarithm of the ratio of the
substrate transmission, Tgybstrate » divided by the transmission of the
sample, consisting of the polymer film sample on the substrate, Tsample,
divided by the polymer film thickness, t, in micrometers.

Equation 1.
Log,, I?';ub:tmle / Tsmpla J

Aﬁ,m(ym") =Alum=
t/’:lm

Certain perfluoropolymers have been identified in the art as useful
for optical applications such as light guides, anti-reflective coatings and
layers, pellicles, and glues mostly at wavelengths above 200 nm

WO 9836324, August 20, 1998, Mitsui Chemical Inc., discloses the
use of perfluorinated polymers, optionally in combination with silicone
polymers having siloxane backbones, as pellicle membranes having an
absorbance/micrometer of 0.1 to 1.0 at UV wavelengths from 140 to
200 nm.

WO 9822851, May 28, 1998, Mitsui Chemicals, Inc., claims the use
at 248 nm of low molecular weight photodegradation-resistant, polymeric
adhesives consisting largely of -(CF2-CXR) copolymers in which X is
halogen and R is -Cl or -CF3. Higher molecular weight polymers such as
poly(perfluorobutenyl viny ether), poly[{tetrafluoroethylene/perfluoro-(2,2-
dimethyl-1,3-dioxole)],
poly(tetrafluoroethylene/hexafluoropropylene/vinylidene fluoride),
poly(hexafluoropropylene/vinylidene fluoride), or poly(chlorotolyl
fluoroethylene/vinylidene fluoride) are disclosed as minor components to
improve creep resistance. Only poly(chlorotrifluoroethylene) was
exemplified.

Japanese Patent 07295207, November 10, 1995, Shinetsu Chem.
Ind Co, claims double layer pellicles combining Cytop CTXS
{poly(CF2=CFOCF2CF2CF=CF2)) with Teflon® AF 1600 for greater
strength.

US Patent 5286567, February 15, 1994, Shin-Etsu Chemical Co.,
Ltd., claims the use of copolymers of tetrafluoroethylene and five

2
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membered cyclic perfluoroether monomers as pellicles once they have
been made hydrophilic, and therefore antistatic, by plasma treatment.

European Patent 416528, March 13, 1991, DuPont, claims
amorphous fiucropolymers having a refractive index of 1.24-1.41 as
pellicles at wavelengths of 190-820 nm. Copolymers of perfluoro(2,2-
dimethyl-1,3-dioxole) with tetrafluoroethylene, chiorotrifluoroethylene,
vinylidene fluoride, hexafluoropropylene, trifluoroethylene, vinyl fluoride,
(perfluoroalkyl)ethylenes, and perfluoro(alkyl vinyl ethers) are cited.

Japanese Patent 01241557, Bando Chemical Industries, Ltd.,
September 26, 1989, claims pellicles usable at 280-360 nm using
(co)polymers of vinylidene fluoride (VF2),
tetrafluoroethylene/hexafluoropropylene (TFE/HFP),
ethylene/tetrafluoroethylene (E/TFE), TFE/CF2=CFOR(,
TFE/HFP/CF2=CFORY, chlorotrifluoroethylene (CTFE), E/CTFE,
CTFE/VF2 and vinyl fluoride (VF).

Japanese Patent 59048766, March 21, 1984, Mitsui Toatsu
Chemicals, inc., claims the use of a stretched fitm of poly(vinylidene
fluoride) as having good transparency from 200 to 400 nm.

French et al, WO0137044, discloses vacuum ultraviolet (VUV)
transparent materials exhibiting an absorbance/micron (A/micrometer) < 1
at wavelengths from 140-186 nm comprising amorphous vinyl
homopolymers of perfluoro-2,2-dimethyl-1,3-dioxole or CX2=CY2, where X
is -F or -CF3 and Y is H, or amorphous vinyl copolymers of perfluoro-2,2-
dimethyl-1,3-dioxole and CX2=CY2.

French et al, WO0137043 discloses ultraviolet transparent
materials exhibiting an absorbance/micron (A/micrometer) < 1 at
wavelengths from 187-260 nm comprising amorphous vinyt copolymers of
CX2=CY2, wherein X is -F or -CF3 and Y is H and 0 to 25 mole % of one
or more monomers CRaRb=CRcRd where the CRaRb=CRcRd enters the
copolymer in approximately random fashion, or 40 to 60 mole % of one or
more monomers CRaRb=CRcRd in the case where the CRaRb=CRcRd
enters the copolymer in approximately alternating fashion where each of
Ra, Rb, and Re is selected independently from H or F and where Rd is
selected from the group consisting of -F, -CF3, -ORf where Rf is CnF2n+1
with n = 1 to 3, -OH (when Rc =H), and Cl (when Ra, Rb, and Rc = F).

Japanese Patent Application Kokai Number P2000-305255A Shin-
Etsu Chemical Company discloses copolymers containing >70%
perfluorodimethyldioxole and 0-30 mole % tetrafluoroethylene,

JP 2004-536171 A 2004.12.2
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triflucroethylene, difluoroethylene, vinylidene fluoride, and
hexafluoropropylene for use as pellicles at 158 nm.

Japanese Patent publication P2000-338650AShin-Etsu Chemical
Company discloses copolymers containing > 20% of
perfluoralkoxysubstituted dioxoles such as 2,2,4-trifluoro-5-
trifluoromethoxy-1,3-dioxole with F-containing radically polymerizing
monomers such as tetrafluoroethylene, trifluoroethylene, diflucroethylene,
vinylidene fluoride, and hexafluoropropylene for use as pellicles at
157 nm.

US Patent publication 20010024701 from Asahi Glass Company
discloses fluorine containing polymers having a polymer chain consisting
of carbon atoms wherein some chain carbons are substituted with fluorine
and unspecified fluorine-containing groups. Encompassed in the
disclosure are numerous polymers which are unsuitable in practice for use
in applications at 157 nm because they are strongly absorbing or highly
crystalline with concomitant high light scattering. Pellicles are inoperable
without reasonably high transparency and yet the claims as written could
include 100% opaque materials and fails to teach any method by which
highly useful and completely useless polymer candidates for such
applications can be distinguished from one another.

Many of the fluoropolymers cited in the references above are
noticeably hazy to the eye because of crystallinity and are therefore
unsuitable for applications requireing high light transmission and the
projection of precision circuit patterns. Poly(vinylidene fluoride),
poly(chlorotrifluoroethylene), poly(tetrafluoroethylene/ethylene),
commercially available poly(tetrafluoroethylene/hexafluoropropylene)
compositions, and poly(ethylene/chlorotrifluoroethylene) are all such
crystalline, optically hazy materials. More recent references have thus
been directed at amorphous perfluoropolymers such as Cytop® and
Teflon® AF because they combine outstanding optical clarity down to at
least 183 nm, solubility, and a complete lack of crystallinity.

Absorption maxima for selected hydrocarbon and fluorocarbon
compounds are shown in Table 1. For hydroorocarbons H(CH,),H the
data for n= 1-8 is cited in B. A. Lombos et al Chem, Phys. Lett., 1967, 42.
For flucrocarbons F(CF2)nF the n =3 - 6 data is cited in G. Belanger et.
al.,, Chem. Phys. Letters, 3, 649(1969) while the datum for n=172 is cited
in K. Seki et al, Phys. Scripta, 41, 167(1990).
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TABLE 1
Comparison of UV Absorption Maxima for Hydrocarbons and
Fluorocarbons

WAVELENGTH OF ABSORPTION MAXIMUM

CnH2n+2 CnFan+2

143 nm & 128 nm

158 nm & 132 nm

= 159 nm & 140 nm 119 nm
= 160 nm & 141 nm 126 nm

161 nm & 142 nm 135 nm
= 162 nm & 143 nm 142 nm

163 nm & 143 nm

163 nm & 142 nm

S (s |3|s|s|3 |35 |3
I
2|0 IN(O g |s | WN =

72 161 nm

As can be seen from the table, UV absorption maxima move to
longer wavelengths as chain length increases for both hydrocarbons and
fluorocarbons. Perfluorocarbon chains (CF3)n absorb at 157 nm
somewhere between n =6 (142 nm) and n = 172 (161 nm) while
hydrocarbon chains {(CH»)n absorb at 157 nm perhaps as early as n = 2.
But, as long as chain lengths offering acceptable transparency are limited
to (CHa)1 or (CF2), perfectly transparent polymers at 157 nm and
somewhat longer wavelengths would seem precluded according to the
known art. Consistent with this, V. N. Vasilets, et al., J. Poly. Sci, Part A,
Poly. Chem., 36, 2215(1998) for example report that various compositions
of poly(tetraflucroethylene/hexafluoropropylene) show strong absorption
and photochemical degradation at 147 nm. Similarly the inventors hereof
have found that 1:1 poly(hexafluoropropylene:tetrafluoroethylene) is highly
absorbing at 157 nm

The absorbance per micron of a polymer will determine the average
transmission of an unsupported pellicle film made from that polymer. For
any particular polymer, the pellicle transmission can be increased, through
the use of a thinner pellicle film thickness. This approach to increasing the
pellicle transmission has a limited range of utility, since the pellicle film
must have sufficient mechanical strength and integrity. These mechanical
requirements suggest the use of polymer with relatively high glass
transition temperature Tg and polymer film thicknesses of 0.6 microns or
greater.

JP 2004-536171 A 2004.12.2
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SUMMARY OF THE INVENTION
This invention provides a method comprising causing a source to
emit electromagnetic radiation in the wavelength range from 150
nanometers to 260 nanometers; disposing a target surface in the path of

at least a portion of said electromagnetic radiation in such a manner that
at least a portion of said target surface will be thereby illuminated; and
interposing in the path of at least a portion of said electromagnetic
radiation between said target surface and said source a shaped article
comprising a fluoropolymer exhibiting an absorbance/micrometer < 1 at
wavelengths in the range of 150 to 260 nm and a heat of fusion of < 1 J/g
said fluoropolymer being a homopolymer selected from group A or
copolymers from groups B, C, and D wherein

group A consists of the homopolymer of CH,=CFCF;

group B consists of copolymers comprising >25 male % of
monomer units derived from CF.=CHOR; in combination with monomer
units derived from vinylidene fluoride wherein Ry is a linear or branched C1
to C6 fluoroalkyl radical having the formula CnF2n-y+1Hy wherein the
number of hydrogens is less than or equal to the number of fluorines, no
more than two adjacent carbons atoms are bonded to hydrogens, and
ether oxygen can replace one or more of the carbons providing at least
one of the carbons adjacent to any ether oxygen is perfluorinated;

group C consists ofvcopolymers comprising >10 mole % of
monomer units derived from CH»=CFCF;, CF>=CHORs, or a mixture
thereof in combination with monomer unit derived from 1,3
perfluorodioxoles wherein Ry is a linear or branched C1 to C6 fluoroalkyl
radical having the formufa CnF2n-y+1Hy wherein the number of hydrogens
is less than or equal to the number of fluorines, no more than two adjacent
carbon atoms are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing at least one of the carbons adjacent
to any oxygen is perfluorinated, and wherein said 1,3-perfluorodioxole has

the structure

Q o]
F F
6

JP 2004-536171 A 2004.12.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(40)

WO 02/093261 PCT/US02/18392

20

25

30

wherein R, and Ry, are independently F or linear —-CF2n+1, optionally
substituted by ether oxygen, for whichn =1 to 5.

group D consists of copolymers comprising 40 to 60 mole % of
monomer units derived from a monomer represented by the formula

CE,G
H,C=C
CE,Q

in combination with monomer units derived from vinylidene fluoride and or
vinyl fluoride wherein G and Q are independently F (but not both F), H, Ry,
or -OR; wherein Rt is a linear or branched C1 to C5 fluoroalkyl radical
having the formula CnF2n-y+1Hy wherein the number of hydrogens is less
than or equal to the number of fluorines, no more than two adjacent
carbons atoms are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing that at least one of the carhons
adjacent to any ether oxygen is perfluorinated.

Further provided in the present invention is an apparatus
comprising an activateable source of electromagnetic radiation in the
wavelength range of 150-260 nanometers; and a shaped article
comprising a fluoropolymer exhibiting an absorbance/micron < 1 at
wavelengths from 150 to 260 nm and a heat of fusion of < 1 J/g said
fluoropolymer being a homopolymer selected from group A or copolymers
from groups B, C, and D wherein

group A consists of the homopolymer of CHx=CFCF3

group B consists of copolymers comprising >25 mole % of
monomer units derived from CF,=CHOR¢ in combination with monomer
units derived from vinylidene fluoride wherein Ry is a linear or branched C1
to C6 fluoroalky! radical having the formula CnF2n-y+1Hy wherein the
number of hydrogens is less than or equal to the number of fluorines, no
more than two adjacent carbons atoms are bonded to hydrogens, and
ether oxygen can replace one or more of the carbons providing at least
one of the carbons adjacent to any ether oxygen is perfluorinated;

group C consists of copolymers comprising >10 mole % of
monomer units derived from CHx=CFCF; , CF,=CHOR, or a mixture
thereof in combination with monomer unit derived from 1,3
perfluorodioxoles wherein Ry is a linear or branched C1 to C6 fluoroalkyl
radical having the formula CnF2n-y+1Hy wherein the number of hydrogens

7
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is less than or equal to the number of fluorines, no more than two adjacent
carbons atoms are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing at least one of the carbons adjacent
to any oxygen is perfluorinated, and wherein said1,3-perfluoradioxole has
the structure

wherein R; and Ry, are independently F or linear —CpF2n+1, optionally
substituted with ether oxygen, forwhichn =110 5.

group D consists of copolymers comprising 40 to 60 mole % of
monomer units derived from a monomer represented by the formula
CF,G
mo=c
CFQ

in combination with monomer units derived from vinylidene fluoride and or
vinyl fluoride wherein G and Q are independently F (but not both F), H, Ry,
or -ORs wherein R is a linear or branched C1 to C5 fluoroalkyl radical
having the formula CnF2n-y+1Hy wherein the number of hydrogens is less
than or equal to the number of fluorines, no more than two adjacent
carbons atoms are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing that at least one of the carbons
adjacent to any ether oxygen is perfluorinated ;

said shaped article being disposed to lie within the optical path of light
emitted from said source when said source is activated.

This invention further provides pellicles, anti-reflective coatings,
optically clear glues, light guides and resists comprising the UV
transparent material described herein.

Brief Description of the Drawings

Figure 1 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
Example 1 (Poly[(CH>=C(CF3)CF,0CH(CF3),/CH,=CF).

8
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Figure 2 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers for the polymer of Example 1.

Figure 3 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
Example 2 (Poly[(CH,=C(CF3)CF,0CF(CF3)/CH,=CF,).

Figure 4 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers for the polymer of example 2
(Poly[(CH,=C(CF3)CF,0CF(CF3),/CH=CF>).

Figure 5 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
example 3 (Poly(CF2=CHOCF,CF>H/CH2=CF5).

Figure 6 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers. for the polymer of example 3
(Poly(CF2=CHOCF,CF,H/CH,=CF)).

Figure 7 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
example 4 (Poly(CF,=CHOCF,CF,H/PDD)).

Figure 8 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers. for the polymer of example 4
(Poly(CF2=CHOCF,CF,H/PDD)).

Figure 9 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
example 5 (Poly(CF2=CHOCF,CF3/CH,=CF)).

Figure 10 describes the index of refraction (n) versus wavelength
lambda (2.) in units of nanometers for the polymer of example 5
(Poly(CF2=CHOCF,CF3/CH,=CF))

Figure 11 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
example 6 (Poly(CF2=CHOCF,CF,CF,CF4/PDD)).

Figure 12 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers for the polymer of example 6
(Poly(CF,=CHOCF,CF,CF,CF5/PDD)).

Figure 13 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
example 7 (Poly(CH,=CFCF3)).

Figure 14 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers.for the polymer of example 7
(Poly(CH=CFCF3)).
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Figure 15 describes the absorbance in units of inverse micrometers
versus wavelength lambda (1) in units of nanometers for the polymer of
example 8 (Poly(CH2=CFCF3/PDD)).

Figure 16 describes the index of refraction (n) versus wavelength
lambda (1) in units of nanometers.for the polymer of example 8
(Poly{CH2=CFCF3/PDD)).

DETAILED DESCRIPTION OF THE INVENTION

The method of the present invention has several embodiments, all
related to the use of electromagnetic radiation in the range of 150nm to
260 nm for illuminating a surface. In a preferred embodiment of the
method of the invention, the method is applied in the area of
photolithographic processes for the fabrication of circuit elements in
electronics as described hereinabove and in the references cited. In other
embodiments, the method may be applied to vacuum ultraviolet
spectroscopy, or in microscopy. Since the novelty of the method lies in
the use of polymeric materials heretofore unknown to be useful for
transmitting electromagnetic radiation in the wavelength region from 150
nm-260 nmin there is no limitation on the number of potential

embodiments just so long as the elements of the present method are
applied.

In the method of the invention, a source of electromagnetic
radiation such as a lamp (such as a mercury or mercury-xenon tamp, a
deuterium lamp or other gas discharge lamp of either the sealed or flowing
gas type), an excimer lamp such as produces 172 nm radiation or other
lamps) , a laser (such as the excimer gas discharge lasers which produce
248 nm electromagnetic radiation from KrF gas, 193nm radiation from ArF
gas or 157 nm from F2 gas, or frequency up converterd as by non linear
optical processes of laser whose emission in in the ultraviolet, visible or
infrared), ablack body light source at a temperature of at least 2000
degrees kelvin. An example of such a black body light source being a
laser plasma light source where by a high powered laser is focused to a
small size onto a metal, ceramic or gas target, and a plasma is formed as
for example in the samarium laser plasma light source whereby a black
body temperature on the order of 250,000 degrees Kelvin is achieved, and
black body radiation from the infrared to the x-ray region can be produced,
LPLS light sources which emits radiation in the wavelength range from
150 nm to 260 nm are discussed in greater detail in R. H. French, “Laser-
Plasma Sourced, Temperature Dependent VUV Spectrophotometer Using

10
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Dispersive Analysis”, Physica Scripta, 41, 4, 404-8, (1990)).. Ina
preferred embodiment, the source is an excimer gas discharge laser
emitting at 157 nm, 193 nm, or 248 nm, most preferably, 157 nm.

At least a portion of the light emitted from the source is directed to a
target surface at least a portion of which will be illuminated by the incident
light. In a preferred embodiment, the target surface is to be a
photopolymer surface which undergoes light-induced chemical reaction in
response the incidence of the radiation. Clariant has just introduced a 157
nm fluoropolymer resist under the name AZ EXP FX 1000P which is likely
a hydrofluorocarbon polymer incorporating ring structures for etch stability
and protected fluoroalcohol groups for aqueous base solubility.

In the process for manufacturing semiconductor devices, very fine
features are etched onto a substrate, typically a silicon wafer. The
features are formed on the substrate by electromagnetic radiation which is
impinged, imagewise, on a photoresist composition applied to the silicon
wafer. Areas of the photoresist composition which are exposed to the
electromagnetic radiation change chemically and/or physically to form a
latent image which can be processed into an image for semiconductor
device fabrication. Positive working photoresist compositions generally
are utilized for semiconductor device manufacture.

The photoresist composition typically is applied to the silicon wafer
by spin coating. The silicon wafer may have various other layers applied
to it in additional processing steps. Examples of such additional layers
such as are known in the art include but are not limited toa hard mask
layer, typically of silicon dioxide or silicon nitride, and an antireflective
layer. Typically the thickness of the resist layer is sufficient to resist the
dry chemical etch processes used in transferring a pattern to the silicon
wafer.

A photoresist is typically comprised of a polymer and at least one
photoactive component. The photoresists can either be positive-working
or negative-working. Positive-working photoresists are preferred. These
photoresists can optionally comprise dissolution inhibitors and/or other
additional components such as are commonly employed in the art.
Examples of additional components include but are not limited to,
resolution enhancers, adhesion promoters, residue reducers, coating aids,
plasticizers, and Ty (glass transition temperature) modifiers

Various polymer products for photoresist compositions have been
described in Introduction to Microlithography, Second Edition by L. F.
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Thompson, C. G. Willson, and M. J. Bowden, American Chemical Society,
Washington, DC, 1994,

The photoresist composition generally comprises a film forming
polymer which may be photoactive and a photosensitive composition that
contains one or more photoactive components. Upon exposure to
electromagnetic radiation (e.g., UV light), the photoactive component acts
to change the rheological state, solubility, surface characteristics,
refractive index, color, optical characteristics or other such physical or
chemical characteristics of the photoresist composition.

Shorter wavelengths correspond to higher resolution.

Imagewise Exposure

The photoresist compositions suitable for use in the process of the
instant invention are sensitive in the ultraviolet region of the
electromagnetic spectrum and especially to those wavelengths <365 nm.
Imagewise exposure of the resist compositions of this invention can be
done at many different UV wavelengths including, but not limited to,

365 nm, 248 nm, 193 nm, 157 nm, and lower wavelengths. Imagewise
exposure is preferably done with ultraviolet light of 248 nm, 193 nm,

157 nm, or lower wavelengths, more preferably it is done with ultraviolet
light of 193 nm, 157 nm, or lower wavelengths, and most preferably, it is
done with ultraviolet light of 157 nm or lower wavelengths. Imagewise
exposure can either be done digitally with a laser or equivalent device or
non-digitally with use of a photomask. Suitable laser devices for imaging
of the compositions of this invention include, but are not limited to, an
argon-fluorine excimer laser with UV output at 183 nm, a krypton-fluorine
excimer laser with UV output at 248 nm, and a fluorine (F2) laser with
output at 157 nm. These excimer lasers could be used for digital imaging,
but they are also the basis for non-digital imaging using photomasks in
optical steppers. Optical steppers for 248 nm can use lamps or KrfF
excimer laser light sources, and at 193 and 157nm the light source is an
excimer laser, 193nm = ArF and 157nm = F2 excimer laser. Since, as
discussed supra, use of UV light of lower wavelength for imagewise
exposure corresponds to higher resolution the use of a lower wavelength
(e.g., 193 nm or 157 nm or lower) is generally preferred over use of a
higher wavelength (e.g., 248 nm or higher).

Development

The polymers suitable for use in the present invention can be
formulated as a positive resist wherein the areas exposed to UV light
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become sufficiently acidic to be selectively washed out with aqueous base.
Sufficient acidity is imparted to the copolymers by acid or protected acid
(which can be 100% in protected form prior to exposure provided
deprotection occurs during exposure to afford sufficient free acid to
provide for development) such that agueous development is possible
using a basic developer such as sodium hydroxide solution, potassium
hydroxide solution, or tetramethylammonium hydroxide solution. in this
invention, a given copolymer for aqueous processability (aqueous
development) in use is typically a carboxylic acid-containing and/or
fluoroalcohol-containing copolymer (after exposure) containing at least
one free carboxylic acid group and/or fluoroalcohol group. The level of
acid groups (e.g., free carboxylic acid or fluoroalcohol groups) is
determined for a given composition by optimizing the amount needed for
good development in agueous alkaline developer.

When an aqueous processible photoresist is coated or otherwise
applied to a substrate and imagewise exposed to UV light, the copolymer
of the photoresist must have sufficient protected acid groups and/or
unprotected acid groups so that when exposed to UV the exposed
photoresist will become developable in basic solution. In case of a
positive-warking photoresist layer, the photoresist layer will be removed
during development in portions which are exposed to UV radiation but will
be substantially unaffected in unexposed portions during development by
aqueous alkaline liquids such as wholly aqueous solutions containing
0.262 N tetramethylammonium hydroxide (with development at 25°C
usually for less than or equal to 120 seconds) or 1% sodium carbonate by
weight (with development at a temperature of 30°C usually for less than 2
or equal to 2 minutes). In case of a negative-working photoresist layer,
the photoresist layer will be removed during development in portions which
are unexposed to UV radiation but will be substantially unaffected in
exposed portions during development using either a supercritical fluid or
an organic solvent.

Halogenated solvents are preferred and fluorinated solvents are
more preferred.

In a further embodiment, the target surface may be an optical
sensor which produces an electronic, optical, or chemical signal in
response to the incidentradiation such as in the signal or image wise
receiver in an optical, electo-optical or electronic detector used in time
based,wavelength based or spatially resolved optical communications
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systems. In these cases the electromagnetic radiation incident on the
target surface, and its time variation, spatial variation and/or its
wavelength (spectral) variations can be used to encode information which
can then be decoded at the detector. In another embodiment , the target
surface may be a electro-optical receptor of the type used for light to
energy conversion. [n another embodiment, the target surface may be a
specimen undergoing microscopic examination in the wavelength range
of 150-260 nm. In yet another embodiment, the target surface may be a
luminescent surface caused to luminesce upon incidence of the 150-260
nm radiation employed in the method of the invention such as in a imaging
system used as an optical imaging display. In another embodiment, the
target surface may be a specimen undergoing materials processing, such
as laser ablation, laser trimming laser melting, laser marking in the
wavelength range from 150 nm to 260 nm,

According to the method of the invention, a shaped article
comprising a transparent, amorphous fluoropolymer as hereinbelow
described, is interposed between the light source and the target. In one
embodiment of the method of the invention the fluoropolymer of the
invention is employed in an adhesive. In another embodiment of the
method, the material is employed as a coating or an element to provent
the outgassing under irradiation of dissimilar materials in the system so as
to reduce optical contamination by more optically absorbing materials. In
another embodiment the adhesivelike material is used as a coating or
element or so as to capture and immobilize particulate contaminants, to
avoid their further migration and deposition in the system. In another
embodiment the fiuoropolymer is employed as a coating on a non-optical
element (such as a support structure in an optical instrument), an optical
element (such as a mirror, a lens, a beam splitter, a tuned etalon, a
detetecor, a pellicle,). In a further embodiment, the fluoropolymer is itself
a shaped article such as a lens or other optical element (such as a mirror,
a lens, a beam splitter, a tuned etalon, a detetecor, a pellicle,) or non
optical component (such as a support structure in an optical instrument).
In the most preferred embodiment the fluoropolymer is in the form of a
pellicle, afree standing membrane mounted on a frame (which can be
metallic, glass, polymer or other material) which is attached (adhesively or
using other methods such as magnetism) to the surface of a photomask
employed in a photolithographic process conducted in the wavelength
region from 150 nm to 260 nm. More preferably, the photolithographic
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process employs a laser emitting radiation at 157 nm, 193 nm, or 248 nm.
Most preferably, the photolithographic process employs a laser emitting
157 nm radiation.

In the apparatus of the invention is employed an activateable light
source of the type described hereinabove as suitable for use in the
method of the invention. By "activateable" is meant that the light source
may be, in conventional terms, “on" or "off" but if in the "off" state may be
turned on by conventional means. This light source may also have multiple
wavelengths (as is used in wavelength division multiplexing in optical
communications) through the use of lamps or multiple lasers of different
wavelengths. Thus encompassed within the apparatus of the invention is
a light source which may be "off" when so desired, as when the apparatus
is not being used, or is being shipped. However, the light source of the
invention can be activated -- that is, turned "on" -- when it is desired to use
it as, for example, in the method of the present invention. When turned
"on" or activated, the light source emits electromagnetic radiation in the
wavelength range from 150nm-260nm. Light sources suitable for use in
the apparatus of the invention include a lamp (such as a mercury or
mercury-xenon lamp, a deuterium lamp or other gas discharge lamp of
either the sealed or flowing gas type), an excimer lamp such as produces
172 nm radiation or other lamps}) , a laser (such as the excimer gas
discharge lasers which produce 248 nm electromagnetic radiation from
KrF gas, 193nm radiation from ArF gas or 157 nm from F2 gas, or
frequency up converterd as by non linear optical processes of laser whose
emission in in the ultraviolet, visible or infrared), a black body light source
at a temperature of at least 2000 degrees Kelvin , an example of such a
black body light source beéing a laser plasma light source where by a high
powered laser is focused to a small size onto a metal, ceramic or gas
target, and a plasma is formed as for example in the samarium laser
plasma light source whereby a black body temperature on the order of
250,000 degrees Kelvin is achieved, and black body radiation from the
infrared to the x-ray region can be produced) which emits radiation in the
wavelength range from 150 nm to 260 nm. In a preferred embodiment,
the source is a excimer gas discharge laser emitting at 157 nm, 193 nm, or
248 nm, most preferably, 157 nm.

Further employed in the apparatus of the invention is a shaped
article comprising the fluoropolymer of the invention, hereinbelow
described. In the apparatus of the invention, the shaped article is
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disposed to lie within the path of electromagnetic radiation emitted from
the souce when the source is activated or "turned on." In one embodiment
of the apparatus of the invention the shaped article employs the
fluoropolymer of the invention in an adhesive. In another embodiment the
fluoropolymer is employed as a coating on an optical or non-optical
element. In a further embodiment, the fluoropolymer is itself formed into a
shaped article such as a lens or other optical component. (n the most
preferred embodiment the fluoropolymer is in the form of a pellicle, a
protective film typically 0.6 to 1 micron thick that is mounted on a frame
that is attached in turn to the surface of a photomask employed in a
photolithographic process conducted in the wavelength region from 150
nm to 260 nm.

While one of skill in the art will appreciate that the method of use
contemplated for the apparatus of the invention necessarily comprises a
target surface of some sort, the apparatus of the invention need not
encompass a target surface. For example, the apparatus of the invention
could be employed as a portable or transportable optical irradiation system
with a light source and a set of optical components which could be used
on a variety of target surfaces in several locations.

Pellicle film thickness can be optimized such that the pellicle will
exhibit a thin film interference with a maximum in the in the transmission
spectrum at the desired lithographic wavelength. The spectral
transmission maximum of a properly tuned etalon pellicle film occurs
where the spectral reflectance of the pellicle film exhibits a minimum.

Polymers suitable for the practice of the invention exhibit very low
absorbance/micron, at least < 1, preferably <0.5, more preferably <0.1,
and most preferably < 0.01. Those which further exhibit values of the
index of refraction which match the index of adjacent optical elements
have important uses antireflective index matching materials and optically
clear index matching adhesives, those which exhibit intermediate values of
the index of refraction between those of an optical element and either the
ambient (with an index of 1 for example) or a second adjacent element of
a different index of refraction have important applications as anti-reflection
coatings and those have a low value of the index of refractions below 1.8,
or preferably below 1.6 or more preferably below 1.45 have very important
applications as multilayer anti-reflection coatings. Such polymers can be
used to reduce the light reflected from the surface of a transparent
substrate of a relatively higher index of refraction. This decrease in the

16

JP 2004-536171 A 2004.12.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(50)

WO 02/093261 PCT/US02/18392

20

25

30

reflected light, leads to a concomitant increase in the light transmitted
through the transparent substrate material.

The polymers suitable for the practice of the present invention may
be homopolymers or copolymers. The suitable homopolymer is selected
from group A. Suitable copolymers are selected from groups B, C, and D
wherein

group A consists of the homopolymer of CH,=CFCF3

group B consists of copolymers comprising >25 mole % of
monomer units derived from CF2=CHORy in combination with monomer
units derived from vinylidene fluoride wherein Ry is a linear or branched C1
to C6 fluoroalkyl radical having the formula CnF2n-y+1Hy wherein the
number of hydrogens is less than or equal to the number of fluorines, no
more than two adjacent carbons atoms are bonded to hydrogens, and
ether oxygen can replace one or more of the carbons providing at least
one of the carbons adjacent to any ether oxygen is perfluorinated;

group C consists of copolymers comprising >10 mole % of
monomer units derived from CH,=CFCF;, CF;=CHOR;, or a mixture
thereof in combination with monomer unit derived from 1,3
perfluorodioxoles wherein Ry is a linear or branched C1 to C6 fluoroalky!
radical having the formula CnF2n-y+1Hy wherein the number of hydrogens
is less than or equal to the number of fluorines, no more than two adjacent
carbons atoms are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing at least one of the carbons adjacent
to any oxygen is perfluorinated, and wherein said 1,3-perfluorodioxole has
the structure

Ra><Rb
Q (o]
F F

wherein R, and Ry, are independently F or linear —CnF2n+1, optionally
substituted by ether oxygen, for whichn =1 to 5.

group D consists of copolymers comprising 40 to 60 mole % of
monomer units derived from a monomer represented by the formula
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CF,G
Be=c
CEQ

in combination with monomer units derived from vinylidene fluoride and or
vinyl fluoride wherein G and Q are independently F (but not both F), H, Ry,
or -ORrwherein Rt is a linear or branched C1 to C5 fluoroalkyl radical
having the formula CnF2n-y+1Hy wherein the number of hydrogens is less
than or equal to the number of fluorines, no more than two adjacent
carbons atomns are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing that at least one of the carbons
adjacent to any ether oxygen is perfluorinated.

The polymers suitable for the practice of the present invention are
useful in the manufacture of transmissive and reflective optical elements,
such as lenses and beam splitters mirrors and etalons, for use in the
vacuum UV region.

The polymers suitable for the present invention may also be used
as elements in a compound lens designed to reduce chromatic
aberrations. At present only CaF2 and possibly hydroxyl free silica are
viewed as having sufficient transparency at 157 nm to be used in
transmissive focussing elements. It is also commonly known (e.g, see
R. Kingslake, Academic Press, Inc., 1978, Lens Design Fundamentals,

p. 77) that by using a second material of different refractive index and
dispersion, an achromatic lens can be created. Thus, by using one of
these materials in conjunction with CaF2, it is expected that an achromatic
lens can be constructed from this and other similar materials described in
this application.

An additional area in which polymers play a critical role is as the
photosensitive photoresist which captures the optical latent image. In the
case of photoresists, light must penetrate the full thickness of the resist
layer for a latent optical image, with well defined vertical side walls to be
produced during optical imaging which then will produce the desired resist
image in the developed polymer. When used as a resist at 157 nm, a
polymer can have a considerably higher absorption coefficient of A < ~2-3
per micrometer of film thickness, if the resist thickness is limited to about
2000 A.
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As used herein, the term amorphous fluoropolymer means a
fluoropolymer that exhibits no melting point when analyzed by Differential
Scanning Calorimetry. No melting point means no melting associated
thermal event of greater than 1 Joule/gram.

Listing a monomer as a precursor to transparent polymers is not
meant to imply that it will either homopolymerize or form a copolymer with
any other listed monomer. Hexafluoroisobutylene for example, does not
form useful homopolymer or copolymerize with tetrafluoroethylene under
ordinary conditions. While these materials are being claimed for use at
150 to 260 nm, they also make excellent clear polymers at longer
wavelengths, up to 800 nm, and may also be suitable for some
applications at still shorter wavelengths.

Syntheses of R1R2C=CH2 monomers are well known in the art. R1
= CF3, R2 = C2F5 has been made by treating 2-trifluoromethyl-3-chloro-
4.4 4-trifluoro-2-butenyl p-toluenesulfonate with KF Ltd.).(Japanese Patent
Application JP 95-235253). R1 = R2 = CF2H has been made by treating
(HCF2)2C(OH)Me with SF4 (U.S. patent 3655786). R1 = CF3, R2 = CF2H
and R1 = R2 = CF2C| have been made by reacting the corresponding
fluoroalcohol R1IC(OH)MeR2 with PCls (German Patent 1945614).
R1R2C=CH2 can also be made by methods developed for
hexafluoroisobutylene such as heating (CF3)2CMeCOF with metal halides
(Japanese Patent Application JP 93-312470), by reacting
(CF3)2CHCOOMe with HCHO in the presence of amines (Japanese
Patent Application JP 86-52298), by reacting hexafluoroacetone with
acetic anhydride at high temperatures (U.S. patent 3,894,097, Alied Corp.
USA), by the reaction of (CF3)2C(OH)2 with acetic anhydride at high
temperatures (German Patent Application DE 84-3425907), and by the
reaction of (CF3)2CHCH20H with base (S. Misaki, S. Takamatsu, J.
Fluorine Chem., 24(4), 531-3 (1984). In one embodiment of the invention
are employed copolymers of CF2=CHORf with vinylidene fluoride (VF2)
and perfluoro-1,3-dioxoles where Rf is defined as a linear or branched C1
to C6 CnFanys1Hy group in which the number of hydrogens is less than or
equal to the number of fluorines, no more than two adjacent carbons
atoms are bonded to hydrogens, and ether oxygen can replace one or
more of the carbons providing at least one of the carbons adjacent to any
ether oxygen is perfluorinated. The monomers can be present in any ratio
as long as the content of VF2 is not so high as to introduce crystallinity
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(more than about 75% VF2) or the PDD content so high as to make for low
solubility (more than about 90% PDD).

Monomers such as vinylidene fluoride, PDD, and 2,3,3,3-
tetrafluoropropene-1 are items of commerce either as pure monomers or
incorporated in commmercial polymers. Numerous substituted perfluoro-
1,3-dioxoles are described in J. Sheirs, editor, Modern Fluoropolymers,
John Wiley and Sons, West Sussex, England, 1997, p. 400. Monomers
CF2=CHORA where RA is a linear or branched C2 to C20 carbon group
substituted with H, F, and other elements has been reported in US Patent
6,300,526B1, along with a general synthetic method that involves the
reaction of a 2-halo-2,2-difluoroethylic alcohol with a fluorinated olefin in
the presence of an alkaline or alkaline earth hydroxide followed by
dehydrohalogenation. The monomer CF2=CHOCF2CF2H was made by
reacting TFE with CICF2CH20H and KOH to give the
CICF2CH20CF2CF2H adduct which was then dehydrochlorinated with
base and heat. CF3OCH=CF2 has been reported by Paul D. Schuman,
Sci. Tech. Aerospace Rept. 1966, 4(6), N66-15770. Higher homologs
RfOCH=CF2 in which Rf is a perfluoroalkyl group should be available by
combining the hypofluorite/dehydrohalogenation chemistries in EP 0683
181 A1 with Navarrini, et. al., J. Fluorine Chem., 85, 27(1999). An
alternative method of making RFOCH=CF2 was developed here to avoid
the difficulties of making and working with hypofluorites: ester formation,
fluorination with SF4, and dehydrohalogenation.

2,3,3,3-tetrafluoropropene-1 homopolymer has been reported (D.
Brown, L. Wall, Polym. Prepr., Amer. Chem. Soc., Div. Polym. Chem.
1971, 12, 1, pgs. 302-304) and 2,3,3,3-tetrafluoropropene has been
reported to copolymerize with a variety of other fluorocarbon and
hydrocarbon monomers (US 5637663, JP 09288915 A2 19971104).

The starting material for the CH2=C(CF3)CF20R family of
monomers is hexafluoroisobutylene fluorosulfate,
CH2=C(CF3)CF20S02F. Hexafluoroisobutylene fluorosulfate is made by
the reaction of hexafluoroisobutylene with suifur trioxide in the presence of
B(OC2H5)3 catalyst. Alkoxide anions RO- can then be used to displace
the fluorosulfate group in hexafluoroisobutylene fluorosulfate giving the
desired CH2=C(CF3)CF20R monomers. This chemistry can be run in
dry, aprotic solvents that support alkoxide anion formation and that
dissolve the hexafluroroisobutyene fluorosulfate. Possible solvents
include diethylene glycol dimethyl ether, tetramethylene sulfone, and
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acetonitrile with diethyleneglycol dimethyi ether being preferred. Reaction
temperatures range from ~50°C to 100°C . A preferred reaction
temperature is from -25 to +25°C, preferably from -15 to -5°C. While
hydrocarbon, fluorohydrocarbon, or fluorocarbon alkoxides can be used
for the displacement of the fluorosulfate group, high UV transparency
results when R is a linear or branched C1 to C6 fluoroalkyl radical having
the formula CoF2n.y41H, wherein the number of hydrogens is less than or
equal to the number of fluorines, no more than two adjacent carbons
atoms are bonded to hydrogens, and ether oxygen can replace one or
more of the carbons providing at least one of the carbons adjacent to any
ether oxygen is perfluorinated.

Polymers produced from the above monomers may be prepared as
follows. Polymer synthesis can be done by any of the nonaqueous or
aqueous emuision techniques well known to fluoroolefin polymerizations.
In nonagueous polymerization, an autoclave is most frequently charged
with solvent, initiator, and monomers. The solvent is typically a fluid that
does not interfere with the growing radical chain: this can include neat
monomer, compressed gases such as carbon dioxide, or more
conventionally, fluids such as Vertrel™ XF (CF3CFHCFHCF2CF3),
Solkane™ 365 mic (CF3CH2CF2CH3), Freon™ 113 (CF2CICCI2F),
perfluorooctane, or Fluorinert’ ™ FC-75. A great variety of radical sources
are known to initiate fluorolefin polymerizations including diacyl peroxides,
dialkyl peroxides, hydroperoxides, peroxyesters, percarbonates, azo
compounds, NF3, and highly sterically hindered perfluorocompounds for
which appropriate initiation temperatures vary from ~0 to 300*C. In the
the present invention preferred initiators are perfluorodiacylperoxides such
as DP or perfluoropropionyl peroxide. In the case of DP, polymerizations
can be run at 10 to 50*C, more preferably at 20 to 35*C. In the case of
gaseous monomers such as vinylidene fluoride, typically enough monomer
is added to generate an internal pressure of 50 to 1000 psi at operating
temperature. These polymers can also be made by aqueous emulsion
polymerization using initiators such as potassium persulfate or VazoTM 56
WSP [2,2'-[2,2'-azobis(2-amidinopropane)dihydrochloride] in the presence
of surfactant. But the introduction of possibly contaminating surfactants
and end groups can make emulsion polymerization undesirable for high
UV transparency. In the case of the particular polymers being made here,
the CH2=C(CF3)CF20R content in the final polymers should be about 40
to 60 mole % because CH2=C(CF3)CF20R prefers to alternate and VF2
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content should be ~75 mole % or less since more VF2 leads to
crystallinity.
EXAMPLES

Abbreviations employed herein include:

HFIB hexafluoroisobutylene

PDD  4,5-difluoro-2,2-bis(trifluoromethyl)-1,3-dioxole

DSC Differential scanning calorimetry

H-Galden® ZT 85 A trademark of Ausimont,
HCF20(CF20)n(CF2CF20)mCF2H

DP: hexafluoropropyleneoxide dimer peroxide of structure

CF3CF2CF,0CF(CF3)(C=0)00(C=0)CF(CF3)OCF,CF,CF3

Novec™ HFE-7500, a product of 3M,
CF3CF(CF3)CF(OC2Hs)CF,CF,CF3

Vertrel® XF, a product of DuPont, CF3CFHCFHCF,CF3

HFIB Fluorosulfate: CH=C(CF3)CF,0SO,F or 3,3-dihydro-2-
trifluoromethylperfluoroallyi fluorosulfate

The absorbance/micron of was measured for polymer films spin-
coated on to CaF2 substrates using standard methods in the art as
described in R. H. French, R. C. Wheland, D. J. Jones, J. N. Hilfiker, R. A.
Synowicki, F. C. Zumsteg, J. Feldman, A. E. Feiring, “Fluoropolymers for
157nm Lithography: Optical Properties from VUV Absorbance and
Ellipsometry Measurements”, Optical Microlithography Xlli, SPIE Vol.
4000, edited by C. J. Progler, 1491-1502 (2000). The VUV transmission
of each CaF2 substrate was measured prior to the spin coating of the
polymer film. Then the VUV transmission of the polymer film on that
particular CaF2 substrate was measured. using a VUV-Vase model VU-
302 spectroscopic ellipsometer, which is capable of performing
transmission measurements, made by J. A. Woollam Inc, (J.A. Woollam
Co., Inc. Lincoln, NE. The film thickness was determined using a
Filmetrics (Filmetrics Inc., San Diego, CA model F20 thin film
measurement system. Using Equation 1, the spectral transmission and
the film thickness, the values of the absorbance/micron for the polymers
were calculated from 145 nm to longer wavelengths, including at 157, 193,
and 248 nm.

Optical properties (index of refraction, “n” and extinction coefficient,
“k") are determined from variable angle spectroscopic ellipsometry (VASE)
at three incident angles covering the wavelength range from 143-800 nm,
corresponding to an energy range of1.5-8.67 eV. The polymer films were
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spin coated onto a silicon substrate. The VASE ellipsometer was
manufactured by J. A. Woollam Company, 645 M Street, Suite 102,
Lincoln, NE 68508 USA. Optical constants were fit to these data
simultaneously, using an optica! model of the film on the substrate. See
generally, O. S. Heavens, Optical Properties of Thin Solid Films,
pp. 55-62, Dover, NY, 1991.
Example 1
Poly[(CH,=C{CF3)CF,OCH(CF3)./CH,=CF;] 1

A. Preparation of 1,1,5-trihydro-2,5-bis(trifluoromethyl)-4-oxo-perfluoro-1-
hexene, CH,=C(CF3)CF,OCH(CF3), monomer

A 100 ml flask was charged with tributylamine (15 g), diglyme (15
ml), and hexafluoroisopropanol (13.7 g) in a dry box. HFIB fluorosulfate
(20.0 g) was added dropwise at 3 - 12°C. The resulting mixture was stirred
at room temperature for 2 hours. The mixture was fresh distilled to give a
liquid, which was then spinning band distilled to afford 21.1 g product, bp
92 -3°C, yield 83 %. (Less pure fractions were not counted.) 19F NMR
(CDCI3) -65.3 (t, J = 7 Hz, 3F), -70.8 (m, 2F), -74.0 (q, J = 5 Hz, 6F) ppm.
1H NMR (CDCI3) 4.99 (septet, J = 6 Hz, 1H), 6.37 (m, 2H) ppm. 13C NMR
(CDCI3) 69.4 (septet, t, J = 35,4 Hz), 118.8 (t, J = 269 Hz), 120.2(q, J =
283 Hz), 120.6 (sextet, J = 5 Hz), 130.9 (sextet, J = 35 Hz) ppm.

B. CH2=C(CF3)CF20CH(CF3), copolymerization with CH>=CF,

A 75 ml stainless steel autoclave chilied to <-20°C was loaded with
11.6 g of CH,=C(CF3)CF,0CH(CF3), monomer, 10 ml of CF3CH,CF,CH;
solvent, and 10 ml of ~0.17 M DP in CF3CFHCFHCF;CF;. The autoclave
was chilled, evacuated and further loaded with ~2 g of vinylidene fluoride.
The autoclave was shaken overnight at room temperature. The resulting
hazy fluid was dried under nitrogen, then under pump vacuum, and finally
for 66 hours in a 75°C vacuum oven, giving 12.9 g of white polymer.
Fluorine NMR in hexafluorobenzene found 53.4 mole % vinylidene fluoride
and 46.6 mole % CH,=C(CF3)CFOCH(CF3).. Inherent viscosity in
hexafluorobenzene at 25°C was 0.116 dL/g. A small sample was purified
for DSC measurements by dissolving 0.5 g of polymer in 3 g of H Galden
ZT 85 solvent [HCF20(CF20)m(CF2CF20)nCF2H], filtering the haze off
using a 0.45 micron PTFE syringe filter (Whatman Autovial®), evaporating
off excess solvent, and drying in a 75°C vacuum oven for 16 hours. The
Tg was now 47°C (10°C/min, N, second heat).

C. Solution preparation
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A hazy solution was made by rolling 2 g of polymer with 18 g of H
Galden™ ZT 85 solvent. The haze was removed by filtering first through a
bed of chromatographic silica in a 0.45u glass fiber microfiber syringe filter
(Whatman Autovial™), centrifuging at 15000 rpm, and finally filtering again
through a 0.2 p PTFE syringe filter (Gelman Acrodisc CR). Evaporation of
0.1192 g of this solution on a glass slide gave a clear film weighing 0.0085
g (solution ~7wt % in solids).

D. Optical characterization Spinning of solution:

The polymer solution so prepared was spin coated in an enclosed
vapor can spinner at spin speeds of 800 rpm for 30 seconds, after an
initial 10 second vapor equilibration period onto CaF2and silicon
substrates with a subsequent post apply bake at 120 C for 2 minutes to
produce polymer films of 9200 angstroms thickness for VUV absorbance
measurements and of 3523 angstroms thickness for VUV ellipsometry
measurements . VUV absorbance measurements were then used to
determine the absorbance per micrometer and VUV ellipsometry
measurements of the films on silicon were used to determine the index of
refraction.

Optical Results:

The absorbance in units of inverse micrometers for the polymer fim
so prepared versus wavelength lambda (1) in units of nanometers is
shown in Figure 1. The 157 nm absorbance/micrometer determined was
0.011/micrometer. The 193 nm absorbance/micrometer determined was —
0.002/micrometer. The 248 nm absorbance/micrometer determined was —
0.002/micrometer.

The index of refraction for Polymer 1 versus wavelength lambda (1)
in units of nanometers is shown in Figure 2. The 157 nm index of
refraction determined is 1.45. The 193 nm index of refraction determined
is 1.40. The 248 nm index of refraction is 1.37.

Example 2
Poly[(CH2=C{CF3)CF.OCF(CF3),/CH,=CF;] 2
Preparation of 1,1-dihydro-2,5-bis(trifluoromethyl)-4-oxo-
perfluorohex-1-ene, CH;=C(CF3)CF,OCF(CF3), monomer A 250 ml flask
was charged with KF (12 g) and diglyme (55 ml) in a dry box.
Hexafluoroacetone (40.5 g) was added to the mixture via a dry-ice
condenser. The solid was dissolved completely. The HFIB fluorosulfate
(49 g) was added dropwise. The resulting mixture was stirred at room
temperature for 3 hours. The mixture was fresh distilled to give a liquid,
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which was then spinning band distilled to afford 36.3 g product, bp 84 -
86°C, yield 55%. (Less pure fractions were not counted.) 19F NMR
(CDCI3) -65.3 (t, J = 8 Hz, 3F), -66.6 (m, 2F), -81.0 (m, 6F), -146.4 (t, J =
23 Hz, 1F) ppm. 1H NMR (CDCI3) 6.39 (m) ppm. 13C NMR (CDCI3)
101.5 (d&septet, J = 269, 38 Hz), 117.7 (qd, J = 258, 32 Hz), 118.6 (t,J =
274 Hz), 127.4 (m), 131.2 (m) ppm.

B. CH;=C(CF3)CF,OCF(CF3); copolymerization with CHz=CF; A 110 ml
stainless steel autoclave chilled to <-20°C was loaded with 26 g of
CH=C(CF3)CF2OCF(CF3)2 monomer, 25 ml of CF3CFHCFHCF,CF3
solvent, and 10 ml of ~0.17 M DP in CF3CFHCFHCF,CF;. The autoclave
was chilled, evacuated and further loaded with ~5 g of vinylidene fluoride.
The autoclave was shaken overnight at room temperature. The resulting
viscous fluid was dried under nitrogen, then under pump vacuum, and
finally for 88 hours in a 75°C vacuum oven, giving 26.7 g of white polymer.
Fluorine NMR run in hexafluorobenzene found 51 mole%
CH2=C(CF3)CF20CF(CF3); and 49 mole % CH2=CF..

DSC, 10°C/min, N2, 2nd heat neither Tg nor Tm detected
Inherent Viscosity, hexafluorobenzene, 25°C: 0.083

C. Solution preparation

A clear, colorless solution was made by rolling 2 g of polymer with
18 g of H Galden™ ZT 85 solvent and passing through a 0.45p glass fiber
microfiber syringe filter (Whatman Autovial™).

D. Optical characterization
Spinning of solution:

The polymer solution so prepared was spin coated in a
conventional atmosphere spinner at spin speeds of 90 rpm for the
absorbance sample and 500 rpm for the ellipsometry sample for 30
seconds onto CaF2and silicon substrates with a subsequent post apply
bake at 120 C for 2 minutes to produce polymer films of 10800 angstroms
thickness for VUV absorbance measurements and of 3757 angstroms
thickness for VUV ellipsometry measurements. VUV absorbance
measurements of the films on CaF2 were then used to determine the
absorbance per micrometer and VUV ellipsometry measurements of the
films on silicon were used to determine the index of refraction.

Optical results:
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The absorbance in units of inverse micrometers for the polymer film
so prepared versus wavelength lambda (1) in units of nanometers is
shown in Figure 2. The 157 nm absorbance/micrometer determined was
0.0275/micrometer. The 193 nm absorbance/micrometer determined was
0.0045/micrometer. The 248 nm absorbance/micrometer determined was
0.0008/micrometer.

The index of refraction for Polymer 2 versus wavelength lambda (1)
in units of nanometers is shown in Figure 4. The 157 nm index of
refraction determined is 1.44. The 193 nm index of refraction determined
is 1.39. The 248 nm index of refraction is 1.37.

Example 3
Poly(CF;=CHOCF,CF,H/CH;=CF;) 3
A. Preparation of 1,1,2,2-tetrafluoroethyl 2,2-diflucrovinyl ether,
CF>=CHOCF,CF;H monomer.

a/ Preparation of 1,1,2,2-Tetrafluorosthyl 2-chloro-2,2-diflucroethyl
ether

A mixture of 2-chloro-2,2-difluoroethanol (22.0 g), t-butanol (45ml),
KOH (10.0 g) and TFE (25 g) was shaken at room temperature for 8
hours in a autoclave. The bottom layer of the reaction mixture was isolated
and washed with water (40 ml) to give a crude product, 1,1,2,2-
Tetrafluoroethy! 2-chloro-2,2-difluoroethyl ether, 29.5 g, yield 72%. This
product was used for next step without further purification.

b/ Preparation of 1,1,2,2-Tetrafluoroethyl 2,2-difluorovinyl ether A
mixture of 1,1,2,2-Tetrafluoroethyl 2-chloro-2,2-difluoroethyl ether (28.0 g),
KOH (10.0 g), and DMSO (5 ml) was heated to reflux on a spinning band
distillation apparatus. The product was distilled out to give 9.6 g of
1,1,2,2-Tetrafluoroethyl 2,2-difluorovinyl ether, bp 38°C, yield 40%.

19F NMR (CDCI3)-92.3 (s, 2F), -92.7 (ddt, J = 67, 14, 3 Hz, 1F), -
110.5 (dd, J = 54, 3 Hz, 1F), -137.4 (dt, J = 52, 5 Hz, 2F) ppm. 13C NMR
(CDCI3) 98.9 (dd, J = 61, 16 Hz), 107.2 (t, J = 252, 40 Hz), 116.3 (tt, J =
273, 40 Hz), 157.0 (dd, J = 293, 281 Hz) ppm. 1H NMR (CDCI3) 5.84 (it, J
=52, 3 Hz, 1H), 6.10 (dd, J =13, 4 Hz, 1H) ppm.

B. CF,=CHOCF,CF,H copolymerization with CH,=CF, A 75 ml stainless
steel autoclave chilled to <-20°C was loaded with 9.4 g of
CF»=CHOCF,CF>H monomer, 10 ml of CFsCFHCFHCF,CFj3 solvent, and
5ml of ~0.17 M DP in CFsCFHCFHCF.CF3. The autoclave was chilled,
evacuated and further loaded with ~4 g of vinylidene fluoride. The
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autoclave was shaken overnight at room temperature. The resulting hazy
fluid was dried under nitrogen, then under pump vacuum, and finally for 23
hours in a 77°C vacuum oven, giving 4.6 g of tacky gum.

Calc. for (CaHaF2 )3(C4HoFs0O)2:  3045% C  1.83%H

Found: 30.65 % C1.41%H

DSC, 10°C/min, Na, 2nd heat Tg@ -11°C

Inherent Viscosity, acetone, 25°C: 0.122

C. Solution preparation

A clear, colorless solution was made by rolling 2.5 g of polymer with
10 g of 2-heptanone solvent and passing through a 0.45p glass fiber
microfiber syringe filter (Whatman Autovial™).

D. Optical characterization Spinning of solution:

The polymer solution so prepared was spin coated in a
conventional atmosphere spinner at spin speeds of 1000 rpm for 60
seconds onto CaF2 and silicon substrates with a subsequent bake at
120 C for 2 minutes to produce polymer films of 900 angstroms thickness
VUV absorbance measurements were then used to determine the
absorbance per micrometer and VUV ellipsometry measurements of the
films on silicon were used to determine the indexof refraction.

The absorbance in units of inverse micrometers for the polymer film
so prepared versus wavelength lambda (1) in units of nanometers is
shown in Figure 5. The 157 nm absorbance/micrometer determined was —
0.002/micrometer. The 193 nm absorbance/micrometer determined was —
0.001/micrometer. The 248 nm absorbance/micrometer determined was
0.003/micrometer.

The index of refraction versus wavelength lambda (1) in units of
nanometers was shown in Figure 6. The 157 nm index of refraction
determined was 1.48. The 193 nm index of refraction determined was
1.42. The 248 nm index of refraction was 1.39.

Example 4
Poly(CF,=CHOCF.CF,H/PDD) 4
A. CF,=CHOCF,;CF.H copolymerization with PDD
A ~30 ml glass sample vial containing a magnetic stir bar was
capped with a rubber septum, flushed with nitrogen, and chilled on dry ice.
The sample vial was then injected with 5 g of CF,=CHOCF,CF,H
monomer, 6.8 g of PDD monomer, and 1 ml of ~0.17 M DP in
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CF3CFHCFHCF2CF3. After flushing the vial once again with nitrogen, the
contents of the vial were allowed to warm slowly to room temperature with
magnetic stirring. By the next morning the reaction mixture was hazy and
viscous. Another 1 ml of ~0.17 M DP in CF;CFHCFHCF.CF3; was
injected and the reaction mixture stirred another 4 days at room
temperature. The contents of the vial were poured into ~125 mi of hexane
and the precipitate isolated by vacuum filtration giving 8.6 g of crumbly
white solid.

Calc. for (C4FgOH, )1( CsFeO2)2: 2617 % C  0.30 % H

Found: 24.97 % C 0.56 % H

DSC, 10°C/min, N, 2nd heat Tg @ 25°C

Inherent Viscosity, hexafluorobenzene, 25°C: 0.126
C. Solution preparation

A clear, coloriess solution was made by rolling 2.5 g of polymer with
10 g of Novec™ HFE-7500 solvent and passing through a 0.45u glass
fiber microfiber syringe filter (Whatman Autovial™).

D. Optical characterizationThe polymer solution so prepared was spin
coated in a conventional atmosphere spinner at spin speeds of 2000 rpm
for the absorbance sample and 800 rpm for the ellipsometry sample for 30
seconds onto CaF2 and silicon substrates with a subsequent post apply
bake at 120 C for 2 minutes to produce polymer films of 11200 angstroms
thickness for VUV absorbance measurements and of 6272 angstroms
thickness for VUV ellipsometry measurements. VUV absorbance
measurements of the films on CaF; were then used to determine the
absorbance per micrometer and VUV ellipsometry measurements of the
films on silicon were used to determine the index of refraction.

The absorbance in units of inverse micrometers versus wavelength
lambda (1) in units of nanometers is shown in Figure 7. The 157 nm
absorbance/micrometer determined was 0.055/micrometer. The 193 nm
absorbance/micrometer determined was 0.014/micrometer. The 248 nm
absorbance/micrometer determined was 0.008/micrometer.

The index of refraction for Polymer 4 versus wavelength lambda (1)
in units of nanometers is shown in Figure 8. The 157 nm index of
refraction determined was 1.41. The 193 nm index of refraction
determined was 1.36. The 248 nm index of refraction was 1.35.

Example 5
Poly(CF,=CHOCF,CF3/CH;=CF;) 5§
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A_ Preparation of perfluoroethyl 2,2-difluorovinyl ether, CF=CHOCF,CF3
monomer.

a) Preparation of 2-chioro-2,2-difluoroethyl trifluoroacetate .

A mixture of 2-chloro-2,2-difluoroethanol (132 g) and DMF (15
drops) was charged to a 250 ml flask. Trifluoroacetyl chloride (17 g) was
introduced to the flask via a dry ice condenser at about 50°C. The
resulting mixture was refluxed for 4 hours. The mixture was distilled to give
234 g of the acetate, bp 79-81°C, yield 97%. 19F NMR (CDCI3)-62.8 (t, J
=8 Hz, 2F), -75.2 (s, 3F) ppm. 1H NMR (CDCI3) 4.79 (t, J = 9 Hz) ppm.

b) Preparation of perfluoroethyl 2-chloro-2,2-difluoroethyl ether .

A mixture of 2-chloro-2,2-difluoroethyt trifluoroacetate (20 g), HF
(150 g), and SF4 (60 g) was heated to 150°C for 21 hours. The mixture
was poured into water (300 ml). The bottom layer was isolated to give
crude product (16.1 g), yield 73%. It was relatively pure based on NMR
analysis. Then the crude product was washed with Na2CO3 until pH = 8,
dried over Na2S04, and distilled to afford the product, 11 g, bp 54-55°C,
yield 50%. 19F NMR (CDCI3) -63.5 (t, J =9, 3 Hz, 2F), -86.4 (s, 3F), -
91.2 (s, 2F) ppm.

c) Preparation of Perfluoroethyl 2,2-diflucrovinyl ether

A mixture of perfluoroethyl 2-chloro-2,2-difluoroethyl ether (69 g),
KOH (30.0 g) and DMSO (15 ml} was heated to reflux on a spinning band
distillation apparatus. The product was distilled out to give 43 g of
perfluoroethyl2,2- 2,2-difluorovinyl ether, bp 15°C, yield 85 %. 19F NMR
(CDCI3) -86.5 (s, 3F), -91.8 (dd, J = 18, 4 Hz, 1F), -92.1 (s, 2F), -109.3 (d,
J =18 Hz, 1F) ppm. 1H NMR (CDCI3) 6.08 (dd, J = 13, 4 Hz) ppm. 13C
NMR (CDCI3) 98.9 (m), (ddt, J =62, 16,5 Hz), 116.2 (qt, J = 284, 45 Hz),
114.3 (tq, J = 275, 42 Hz), 156.3 (d, J 295 Hz) ppm.
B. Copolymerization of CF,=CHOCF,CF3 with CH2=CF»

A 75 mi stainless steel autoclave chilled to <-20°C was loaded with
10 ml of CF3CFHCFHCF,CF3 solvent and 5 ml of ~0.17 M DP in
CF3;CFHCFHCF.CF3. The autoclave was chilled, evacuated and further
loaded with 10 g of CF.=CHOCF,CF3 and ~4 g of vinylidene fluoride.
The autoclave was shaken overnight at room temperature. The resulting
fluid was dried under nitrogen, then under pump vacuum, and finally for 4
days in a 77°C vacuum oven, giving 2.6 g of tacky gum.
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Calc. for (C4F7OH )10( CzH2F2)11Z 27.74% C 1.20% H
Found: 27.89% C 0.91%H
DSC, 10°C/min, N2, 2nd heat Tg@-5°C

C. Solution preparation A solution was made by rolling 1 g of polymer with
9 g of H Galden™ ZT 85 solvent and passing through a 0.45u PTFE fiber
microfiber syringe filter (Whatman Autovial™) to remove haze.

D. Optical characterization

The polymer solution so prepared was spin coated in a
conventional atmosphere spinner at spin speeds of 1000 rpm for the
absorbance sample and 800 rpm for the ellipsometry sample for 30
seconds onto CaF2 and silicon substrates with a subsequent post apply
bake at 120 C for 2 minutes to produce polymer films of 10200 angstroms
thickness for VUV absorbance measurements and of 5880 angstroms
thickness for VUV ellipsometry measurements. VUV absorbance
measurements of the films on CaF; were then used to determine the
absorbanceper micrometer and VUV ellipsometry measurements of the
films on silicon were used to determine the index of refraction.

The absorbance in units of inverse micrometers for the polymer film
so prepared versus wavelength lambda (1) in units of nancmeters is
shown in Figure 9. The 157 nm absorbance/micrometer determined was
0.034/micrometer. The 193 nm absorbance/micrometer determined was
0.02/micrometer. The 248 nm absorbance/micrometer determined was
0.01/micrometer.

The index of refraction versus wavelength lambda (1) in units of
nanometers is shown in Figure 10. The 157 nm index of refraction
determined was 1.47. The 193 nm index of refraction determined was
1.40. The 248 nm index of refraction was 1.38.

Example 6
Poly(CF,=CHOCF,CF,CF,CF3/PDD) 6

A. Preparation of perflucrobutyl 2,2-difluoroviny! ether,
CF,=CHOCF,CF,CF,CF3; monomer.

a) Preparation of 2-chloro-2,2-difluoroethyl perfluorobutyrate.

A 100 mi flask was charged with 2-chloro-2,2-difluoroethanol (49 g)
and DMF (10 drops). Perfluorobutyryl chloride (100 g) was added to the
flask dropwise at about 50°C. The resulting mixture was heated at 50°C
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for another 3 hours. The mixture gave 115 g of product, bp 128-130°C,
yield 88%.

b) Preparation of perfluorobutyl 2-chloro-2,2-difluoroethyl ether. A
mixture of 2-chloro-2,2-difluoroethyt perfluorobutyrate (90 g), HF (500 g),
and SF4 (150g) was heated to 110°C for 40 hours in an autoclave. Water
(500ml) was added to the reactor at 0°C. The bottom layer was isolated
and dried over MgS04, and distilled to afford the product, 71g, bp 98°C,
yield 74%. 19F NMR (CDCI3) -63.5 (tt, J = 10, 3 Hz, 2F), -81.6 (t, J = 10
Hz, 3F), -86.2 (s, 2F), 126.6 (m, 2F), 127.1 (m, 2F) ppm. 1H NMR
(CDCI3) 4.42 (t, J = 10 Hz) ppm.

¢) Preparation of Perfluorobutyi 2,2-difluorovinyl ether.

A mixture of perfluorobutyl 2-chloro-2,2-difluoroethyl ether (42.2 g),
KOH (50.0g) and DMSO (0.5 ml) was heated to distill the product bp
<68°C. The product was redistilled to give 30.8 g of perfluorobutyl 2,2-
difluorovinyl ether, bp 65°C, yield 82%. 19F NMR (CDCI3)-81.5(t, J=10
Hz, 3F), -86.8 (s, 2F), -91.0 (ddt, J = 52, 13, 3 Hz, 1F), -108.7 (dd, J =52, 4
Hz, 1F), -126.6 (m, 2F), -127.1 (m, 2F) ppm. 1H NMR (CDCI3) 6.14 (dd,
J =13, 4 Hz) ppm.
B. CF>=CHOCF,CF,CF,CF3 copolymerization with PDD

A ~30 ml glass sample vial containing a magnetic stir bar and 5 ml
of CF3CFHCFHCF,CF; was capped with a rubber septum, flushed with
nitrogen, and chilled on dry ice. The sample vial was injected with 6 g of
CF>=CHOCF,CF;CF,CF3 monomer, 4.88 g of PDD monomer, and 1 ml of
~0.17 M DP in CF3CFHCFHCF.CF3, purging the vial with nitrogen after
each addition. The contents of the vial were allowed to warm slowly to
room temperature with magnetic stirring. By the next moring the reaction
mixture was a thick gel. The contents of the vial were poured into ~125 ml
of hexane and the lumpy precipitate isolated by decantation. The wet
polymer was dried by nitrogen purging, putting under pump vacuum, and
finally heating for 24 hours in a 80°C vacuum oven. This gave 6.15 g of
white lumps. Fluorine NMR found 77.5 mole % PDD and 22.5 mole %
CF,=CHOCF,CF,CF,CF3.

DSC, 10°C/min, Nz, 2nd heat Neither Tg, nor Tm detected.

C. Solution preparation

A clear, colorless solution was made by rolling 1 g of polymer with 9
g of Novec™ HFE-7500 solvent for about 5 days and passing through a
0.45y glass fiber microfiber syringe filter (Whatman Autovial ™).
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D. Optical characterizationThe polymer solution so prepared was
spin coated in a conventional atmosphere spinner at spin speeds of
2000 rpm for 30 seconds onto CaF2 and silicon substrates with a
subsequent post apply bake at 120 C for 2 minutes to produce polymer
films of 11700 angstroms thickness for VUV absorbance measurements
and of 11492 angstroms thickness for VUV ellipsometry measurements.
VUV absorbance measurements of the films on CaF; were then used to
determine the absorbance per micrometer and VUV ellipsometry
measurements of the films on silicon were used to determine theindex of
refraction.

The absorbance in units of inverse micrometers for the polymer film
s0 prepared versus wavelength lambda (1) in units of nanometers is
shown in Figure 11. The 157 nm absorbance/micrometer determined was
0.022/micrometer. The 193 nm absorbance/micrometer determined was
0.0015/micrometer. The 248 nm absorbance/micrometer determined was
—0.001/micrometer.

The index of refraction versus wavelength lambda (1) in units of
nanometers is shown in Figure 12. The 157 nm index of refraction
determined was 1.35. The 193 nm index of refraction determined was
1.30. The 248 nm index of refraction was 1.28.

Example 7
Poly(CH,=CFCF3) 7

A. Homopolymerization of 2,3,3,3-Tetrafluoropropene-1

A 75 ml autoclave chilled to < -20°C was loaded with 10 ml of
~0.17M DP in CF3CFHCFHCF.CF3 solvent and 10 g of 2,3,3,3-
tetrafluoropropene-1. The reaction mixture was shaken overnight. The
resulting solution was evaporated down under nitrogen, then for 24 hours
under pump vacuum, and finally for 45 hours in a 75°C vacuum oven.
This gave 1.77 g of polymer.

DSC, 10°C/min, N, second heat Tg @ 39°C
Inherent viscosity, acetone, 25°C 0.029 dl./g

B. Solution Preparation

A solution was made by rolling 1.17 g of polymer with 10.53 g of H
Galden ZT 85 and filtering through a 0.45 p glass fiber microfiber syringe
filter (Whatman Autovial™).
C. Optical Characterization
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Solutions of Polymer 7 were spin coated in a conventional
atmosphere spinner at spin speeds of 2000 rpm for the absorbance
sample and 800 rpm for the ellipsometry sample for 30 seconds onto CaF»
and silicon substrates with a subsequent post apply bake at 120 C for 2
minutes to produce polymer films of 7000 angstroms thickness for VUV
absorbance measurements and of 909 angstroms thickness for VUV
ellipsometry measurements. VUV absorbance measurements of the films
on CaF, were then used to determine absorbance per micrometer and
VUV ellipsometry measurements of the films on silicon were used to
determine the index of refraction.

Optical results:

The absorbance in units of inverse micrometers for Polymer 7
versus wavelength lambda (1) in units of nanometers is shown in
Figure 13. The 157 nm absorbance/micrometer determined is
0.005/micrometer. The 193 nm absorbance/micrometer determined is
0.007/micrometer. The 248 nm absorbance/micrometer determined is
0.01/micrometer.

The index of refraction for Polymer 7 versus wavelength lambda ()
in units of nanometers is shown in Figure 14. The 157 nm index of
refraction determined is 1.47. The 193 nm index of refraction determined
is 1.42. The 248 nm index of refraction is 1.38.

Example 8
Poly(CH2=CFCF3/PDD) 8

A. Copolymerization of 2,3,3,3-tetrafluoropropene-1 with perfluoro-
dimethyldioxole

A 75 ml autoclave chilled to < -20*C was loaded with 5 ml of ~0.17
M DP in CF3CFHCFHCF2CF3 solvent, 12 g of perflucrodimethyldioxole,
10 ml of CF3CFHCFHCF2CF3 (VertrelTM XF), and 11 g of 2,3,3,3-
tetrafluoropropene-1. The reaction mixture was shaken overnight at room
temperature. The resulting solution was evaporated down under nitrogen,
put under pump vacuum for 3 days, and then finished by heating for 24
hours in a 75*C vacuum oven. This gave 3.29 g of white lumps.

Calc. for (C3H2F4)5(C5F802)2: 28.37%C
0.95%H
Found: 2827 % C
0.99%H

Inherent viscosity, hexafluorobenzene,25*C  0.042
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B. Solution preparation (Wheland E101100-54)

A solution was made by rolling 2.5 g of polymer with 10 g of H
Galden ZT 85 and filtering through a 0.45 micron glass microfiber syringe
filter (Whatman AutovialTM).

D. Optical characterization Spinning of solution:

Solutions of Polymer 8 were spin coated in a conventionat
atmosphere spinner at spin speeds of 2000 rpm for the absorbance
sample and 800 rpm for the ellipsometry sample for 30 seconds onto CaF»
and silicon substrates with a subsequent post apply bake at 120 C for 2
minutes to produce polymer films of 10200 angstroms thickness for VUV
absorbance measurements and of 3583 angstroms thickness for VUV
ellipsometry measurements. VUV absorbance measurements of the films
on CaF; were then used to determine the absorbance per micrometer and
VUV ellipsometry measurements of the films on silicon were used to
determine the index of refraction.

Optical results:

The absorbance in units of inverse micrometers for Polymer 8
versus wavelength lambda (1) in units of nanometers is shown in
Figure 15. The 157 nm absorbance/micrometer determined is
0.006/micrometer. The 193 nm absorbance/micrometer determined is
0.004/micrometer. The 248 nm absorbance/micrometer determined is -
0.0004/micrometer.

The index of refraction for Polymer 8 versus wavelength lambda (A)
in units of nanometers is shown in Figure 16. The 157 nm index of
refraction determined is 1.46. The 193 nm index of refraction determined
is 1.41. The 248 nm index of refraction is 1.38.
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CLAIMS

What is claimed is:

1. A method comprising

causing a source to emit electromagnetic radiation in the wavelength
range from 150 nanometers to 260 nanometers;

disposing a target surface in the path of at least a portion of said
electromagnetic radiation in such a manner that at least a portion of said
target surface will be thereby illuminated; and,

interposing in the path of at least a portion of said electromagnetic
radiation between said target surface and said source a shaped article
comprising a fluoropolymer exhibiting an absorbance/micrometer < 1 at
wavelengths from 150 to 260 nm and a heat of fusion of < 1 J/g said
fluoropolymer being a homopolymer selected from group A or copolymers
from groups B, C, and D wherein

group A consists of the homopolymer of CH,=CFCF3

group B consists of copolymers comprising >25 mole % of
monomer units derived from CF,=CHOR; in combination with monomer
units derived from vinylidene fluoride wherein Ry is a linear or branched C1
to C6 fluoroalkyl radical having the formula CnF 2n.y+1Hy wherein the
number of hydrogens is less than or equal to the number of fluorines, no
more than two adjacent carbons atoms are bonded to hydrogens, and
ether oxygen can replace one or more of the carbons providing at least
one of the carbons adjacent to any ether oxygen is perfluorinated,

group C consists of copolymers comprising >10 mole % of
monomer units derived from CH,=CFCF;, CF,=CHOR;, or a mixture
thereof in combination with monomer unit derived from 1,3
perfluorodioxoles wherein Ry is a linear or branched C1 to C6 fluoroalkyl
radical having the formula CnF 2n-CaF2n.y+1Hy group in whichy+1Hy wherein
the number of hydrogens is less than or equal to the number of fluorines,
no more than two adjacent carbons atoms are bonded to hydrogens, and
ether oxygen can replace one or more of the carbons providing at least
one of the carbons adjacent to any oxygen is perfluorinated, and wherein
said 1,3-perfluorodioxole has the structure
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wherein R, and Ry, are independently F or linear —CpF2p+1, optionally
substituted by ether oxygen, forwhichn=1to5.

group D consists of copolymers comprising 40 to 60 mole % of

monomer units derived from a monomer represented by the formula

_CEG

H,C=C
CEQ

in combination with monomer units derived from vinylidene fluoride and or
vinyl fluoride wherein G and Q are independently F (but not both F), H, Ry,
or -OR¢wherein Ry is a linear or branched C1 to C5 fluoroalkyl radical
having the formula CnF2n-y+1Hy wherein the number of hydrogens is less
than or equal to the number of fluorines, no more than two adjacent
carbons atoms are bonded to hydrogens, and ether oxygen can replace
one or more of the carbons providing that at least one of the carbons
adjacent to any ether oxygen is perfluorinated.

1a.  The method of Claim 1 wherein the shaped article is a pellicle
fitm for use in photolithography.

1b.  The method of Claim 1 wherein said source is a laser emitting
157 nm electromagnetic radiation.

1c.  The method of Claim 1 wherein said target surface comprises a
photopolymer.

1d.  The method of Claim 1 wherein said shaped article is a lens and
said fluoropolymer is a coating disposed upon the surface thereof.

1e.  The method of Claim 1 wherein said fluoropolymer is a
component of an adhesive composition.

1f.  The method of Claim 1 wherein said shaped article is a lens
formed from said fluoropolymer .
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1g.  The method of Claim 1 wherein the fluoropolymer is a
copolymer of CH,=C(CF3)CF,OCH(CF3), with vinylidene fluoride.

1h.  The method of Claim 1 wherein the fluoropolymer is a
copolymer of CH»=C(CF3)CF,0CF(CF1), with vinylidene fluoride.

1i.  The method of Claim 1 wherein the fluoropolymer is a
copolymer of CF,=CHOCF,CFH with vinylidene fluoride.

1j.  The method of Claim 1 wherein the fluoropolymer is a
copolymer of CF2=CHOCF,CF,H with 4,5-difluoro-2,2-bis(trifluoromethyl)-
1,3-dioxole.

1k.  The method of Claim 1 wherein the fluoropolymer is a
copolymer of CF,=CHOCF,CF3 with vinylidene fluoride.

1. The method of Claim 1 wherein the fluoropolymer is a
copolymer of CF,=CHOCF,CF,CF>CFj with 4,5-difluoro-2,2-
bis(trifluoromethyl)-1,3-dioxole.

1m.  The method of Claim 1 wherein the fluoropolymer is a
homopolymer of CH,=CFCF;.

1n.  The method of Claim 1 wherein the fluoropolymer is a
copolymer of CH=CFCF3 with 4,5-difluoro-2,2-bis(trifluoromethyl)-1,3-
dioxole.
2. An apparatus comprising an activateable source of electromagnetic
radiation in the wavelength range of 150-260 nanometers; and a shaped
article comprising a fluoropolymer exhibiting an absorbance/micron < 1 at
wavelengths from 150 to 260 nm and a heat of fusion of < 1 J/g said
fluoropolymer being a homopolymer selected from group A or copolymers
from groups B, C, and D wherein

group A consists of the homopolymer of CH,=CFCF;

group B consists of copolymers comprising >25 mole % of
monomer units derived from CF,=CHOR; in combination with monomer
units derived from vinylidene fluoride wherein Ry is a linear or branched C1
to C6 fluoroalkyl radical having the formula CnF2n.y+1Hy wherein the
number of hydrogens is less than or equal to the number of fluorines, no
more than two adjacent carbons atoms are bonded to hydrogens, and
ether oxygen can replace one or more of the carbons providing at least
one of the carbons adjacent to any ether oxygen is perfluorinated;

group C consists of copolymers comprising >10 mole % of
monomer units derived from CH,=CFCF3 , CF,=CHOR; , or a mixture
thereof in combination with monomer unit derived from 1,3
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perfluorodioxoles wherein Ry is a linear or branched C1 to C6 fluoroalkyl
radical having the formula CnF2n.CqF2n.y+1Hy wherein the number of
hydrogens is less than or equal to the number of fluorines, no more than
two adjacent carbons atoms are bonded to hydrogens, and ether oxygen
can replace one or more of the carbons providing at least one of the
carbons adjacent to any oxygen is perfluorinated, and wherein said 1,3-
perfiluorodioxole has the structure

L

R

wherein R, and Ry, are independently F or linear —CnF2n+1, optionallty
substituted by ether oxygen, forwhichn=1105;

group D consists of copolymers comprising 40 to 60 mole % of
monomer units derived from a monomer represented by the formula

CE,G
}gc:c:::
CRQ

within combination with monomer units derived from vinylidene fluoride
and or vinyl fluoride wherein G and Q are independently F (but not both F),
H, Ry, or -OR;wherein Ry is a linear or branched C1 to C5 fluoroalkyl
radical having the formula CnF2n-y+1Hy wherein the number of hydrogens
is less than or equal to the number of fluorines, no more than two adjacent
carbons atoms are bonded to hydrogens and ether oxygen can replace
one or more of the carbons providing that at least one of the carbons
adjacent to any ether oxygen is perfluorinated ;
said shaped article being disposed to lie within the optical path of light
emitted from said source when said source is activated.

2a.  The apparatus of Claim 2 wherein said activateable light source
is a laser emitting 157 nm electromagnetic radiation.

2b.  The apparatus of Claim 2 further comprising a target surface.
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2c.  The apparatus of Claim 2b wherein said target surface
comprises a photopolymer.
2d.  The apparatus of Claim 2 wherein said shaped article is a lens
and said fluoropolymer is a coating disposed upon the surface thereof.
2e.  The apparatus of Claim 2 wherein said fluoropolymer is a
component of an adhesive composition.
2f.  The apparatus of Claim 2 wherein said shaped article is a lens
formed from said fluoropolymer .
2g. The apparatus of Claim 2 wherein the shaped article is a pellicle
film for use in photolithography.
2h.  The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CH,=C(CF3)CF,0CH(CF3), with vinylidene fluoride.
2i.  The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CH,=C(CF3)CF,OCF(CF3), with vinylidene fluoride.
2j.  The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CF,=CHOCF,CF,H with vinylidene fluoride.
2k.  The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CF>=CHOCF,CF;H with 4,5-difluoro-2,2-bis(trifluoromethyl)-
1.3-dioxole.
2l.  The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CF;=CHOCF,CF; with vinylidene fluoride.
2m.  The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CF2=CHOCF,CF,CF,CF;with 4,5-difluoro-2,2-
bis(trifluoromethyt)-1,3-dioxole.
2n.  The apparatus of Claim 2 wherein the fluoropolymer is a
homopolymer of CH,=CFCF;.
20. The apparatus of Claim 2 wherein the fluoropolymer is a
copolymer of CH,=CFCF; with 4,5-difluoro-2,2-bis(trifluoromethyl)-1,3-
dioxole.
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