JP 2004-338401 A 2004.12.2

(19) BFREREHFT (JP) 22 S 5 A |A) (1) s A RS
$5882004-338401
(P2004-3384014)
43 AME  FRIGE12A28 (2004.12.2)
(51) Int.CL." Fl F—va—F (B%)
B41)J 2/05 B411J 3/04 103B 2C0O057
B41J 2/16 B41J 3/04 103H

FEERF BREOHK 14 OL HNEFLE (£28R)

Q) HEES #5$FE2004-135696 (P2004-135696) | (71) HEE A 503003854

22y HER SEREL6EE4A 308 (2004. 4. 30) Ba—Llwh—2Neh—F FROyTFA
Bl EEEEES 03101195.0 ¥ HBID— I Ee—.

(32) &% 8 ERY154E4F 308 (2003. 4. 30) TAVAERE FH&H2M 77070
(33) BB RE  EIHWSETT EP) ta—Ah¥ 20555 2FA4 |k

rAfvzf 249
(74) R A 100099623

#EL HIL H—
{(74) {RE A 100096769

#Et+ HE F—
(74) fREB A 100107319

H#ELT #ME #58
(74) {RE A 100114591

FEL A EX

B EICHE S

(64 [HEADEBMH] > FZPzv b TV hnw R

Gnooooooboooooon
gooooooobbbobbooooooooooooo
goooooooobbobbooooooooooooo
gooooooooboooboboobooooa
ggoooooooboobobooooooooooooo
ugogoooobobobbootooooauoaoooo
goobOooooobobooooooboooooooo &
gooObOooooobbooooooboooooooo
gobObOooooobbooooooboooooooo
gooooooobbbobbooooooooooooo
goooooooobbobbooooooooooooo %
ggoooooo :
goooooo !

e

48

4
Caap A mp SIS
k2

52
14

54

50

16

44
10



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 [ [ |

Oo0o0ooodUoooDoooUDUUoDoDoooogUoooUoooooogd
OooooocoooooooooooDooooooooooogod

Oooooooooooooogogoao
OooooooooooooogoQgog

OO0 0o oDooogQgUoooDoDooogog4gogogooao

Ooooooooo

OoooooooOgoad
OoooooooQgooQgQd

O
O

O
O

Ooooooog

oo ooooooogodg

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
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

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

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

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

(2)

O Oooo
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 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

JP 2004-338401 A 2004.

O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

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

12.

O
O

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

Oo0Ooo0oooao
O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

Iy e e e [ R

O Oooo

Ooooooooooooodg

O Ooooo
O O0OoOgooo
O Ooo0ooOoo

O
O
O

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g
OoooooogQgdg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OoooooogoQgdg
OooooooogQgdg
Ooooooggdg
OoOoooooogoOoad
OooooooogoQgodg
OooooooogQg™g
OoooooogoQgdg
OO0 OoooogoQg =

O
O
O
O
O
O
O
O

O Oooo

O 0Ooogo

O 0Oooo

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

O 0Oooo

O Oooo

O Oooo

O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
2 O0O0ood

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

)

O 0oo o

O 0Oooo

O Oooo

O Oooo

-

OO O0oooogoog e

O Oooo

O Oood

>

OO ooogoooo

O 0Oooo

O 0Ooooo
S O 0Oo0OoOoo

S
O
a
u
O
a
O
g
a

O Oooo

JP 2004-338401 A 2004.

ugboobooaooboodoboad

O

O 0OooQgoooo
O Ooogooo
OO oQgogoao

O Oooo

S OO0 0Oog

O

O Oooo

O Oo0gooao
O Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao
O Oo0oooao
O O0Oo0oo0ooao
O Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0gooao

O

O 0Ooogo

O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0OooQgooooao
O O0goooao

O 0ooo

O Oooo

O Oooo

O Oooo

O
O
O
O
O
O

O Oooo

O 0ooo

O 0Oooo

O Oooo

12.

O

urfaceO D O OO OODOOO

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 |

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 [ |

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

Ooooooooo0 oo oooo0o o0 oo oooo oo oooDoDooo0o o0 oo oooo0oooooooQgoogoao

O Ooooo
O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
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

ey e e [ |

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O OooOooo
O O0OoOgoo

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

OoooooogoQgogoaoQg

O oOooo
O oOooo

O
O

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

O 0OooOgooo
O Ooogoo
[ 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

OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg

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

Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

(4)

O 0Oooo
O Oooo
O Oooo
O Oooo
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

JP 2004-338401 A 2004.

gbooobooaooaod

O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O oOooo
O 0Oooo

12.

O
O

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 [ |

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
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

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

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood

oo o0 oooooogog
OO0 o oooooogdg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog
oo o0 oooooogog
OO0 o0 oooooogodg
OO0 o oooooogodg
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 oooOoo=0O0ogaog

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

Ooooooogd
OOoooooogd
OoOoo0oooood

OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

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 0OooOooo

()

O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

@D
><I:II:II:I

O 0Ooo0oooo
O 0OooQgoooo

[ |

JP 2004-338401 A 2004.

O

oo oOooo9e ooOod
Y == S B Y |
Oooo0oooOoogoao
Oooo0ooogQoogoao
OooooogQgogoao
OoooooQgogoao
Oooooogogaog
OoOoo0oooOoogoao
Oooo0ooogogQgogoao
OooooogQgogoao
OooooogoQgogoaoQg
Oooooogogogaog

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

12.

O
O

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 [ [ |
Y Y O Y g

OJ
O

|

o

Oooooocoo0o0 oo oooo0o oo oDooo oo oo oDoooo0o oo oDo o0 oo oDoooooooooo

e ey [ [y |

O O

O Oooo

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo

O Oooooogdg

O

O

O O
O O

O Ooogoo
O 0O oo

Ooooooggdg
Oooooogogdg

O O
O O

g o

O O

O O0ooo

OooOoooooOodg

O O

O

O O
[ |

O O0ooo
O 0Oooo

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao

OooooooQgodg
OoooooQgdg

O O
O O

oo

u,gboooboboobouobocoboouobdobobooboobooad
gooooooboooooooooobooooooooooao

O O

0

O Oooo
O Ooogo

Oooooogoogdg
OOooooogogdg

O O
O O

g o

gboooodoaano

complementaryD D 0 0 O00ODOO0ODOCODDODODODOODDOOODODODOOD

O

O O0ooo

OooOoo0ooooQgodg

O

O
]

O

O O0ooo

OoOoo0oo0oo0ooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoooooao
OoOoo0ooooaoo
OOoooooao
O Oo0oooogoao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

O

(6)

O Oooo
O Oooo
O Ooogo
O 0ooo
O O0ooo

O
O

O
O

O
O
O
O
(]

ogoogao

O O0ooo

O
O

O
O

O
O
O
O

O

O Oooo

O
O

O
O

O

O o0ood
O o0ood

o

JP 2004-338401 A 2004.12.2

O O0ooo
O Oooo
O Oooo

odd

O Oooo
O 0O oo

od

O O0ooo
O O

oad

O
O
O

ogagaod

O
O

oad

O
O

od

O

O

gbooooooobooboobooboag

gbooooboaoan

ood

g o

oogdad

O
O
O

ooano

ood

O
O

g o

goooaooboaoaao

oad

O
O

oo

oogaod

O
O
O

oonf

oad

O
O

oo

conformalO O OO OOOOOOOOOOAO
00000000000 bDoooDooooao

od
oad

O 0o oo
I [ [
I Y [

O
O

oo

0
O

O

uoobooboobobobooboobooooobooboadnnb

10

20

30

40

50



—oooogao
—0ooooogao
S ooooogo
Oooooagao
Ooooogao
OOoooogao
Oooooogao
Ooooooogao
Oooooogao
Ooooogao
Ooooogao
Ooooogao
Ooooooogao
Ooooooagao
Oooooogao
Ooooogao
Oooooogao
Oooooogao
Ooooooogo
Oooooogao
Ooooogao
Ooooogao
Ooooooogao
Ooooooogao

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg

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

Oo0oooogoQgg
Oooooogogdg
Ooooooggdg
OooOoooooQdgdg
Ooo0oooogoQgdg
OoooooogoQgog
Oo0oooogoQgdg
Ooooooggdg
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

O 0OooOgooo
O oOooo
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
O o0ooo
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 0o oOoo
O Ooo0ooo

e e e e e e s e ) s e e e e e s ) R Y Y Iy
O OooOooo

e e e e e ) s e e e e e ) s e R Y Y I
I [ e s ) I ) R R A Iy
I e e e e R A Iy

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O OoOoooo

e e e e e e e e s |
O Ooo0oogoao

e R ey [ s R s [y |

JP 2004-338401 A 2004.12.

O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

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 oOooo
O 0Oooo

O O oo

I ) [

O 0o oOoo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O OooOooo
O O0OoOgoo

ugoad
density0 00 D0ODDOOOO0ODOODOODO
gooobooboobooboobonb



Ooo0ooooooo o0 oo oooo00 oo oDooooD oo oDoooo0ooooodg

s [ e e e

e s e e e s e

e A e e

OooooooooooooooooDoooooooDoooooooooofd

OoOooooooooooooo0 oo oDooooDooDoDooooooooodg

OooooooooooDoooooooooog
OooooooooooDoooooooooog
OO0 OoDoDoogog4UoDooDooogggogooooog
Oooooooooooooooooooono
OoooooooooDoooooooooog
OoooooooDooDoooooooooog
Oo0ooooooo0oooDooooogooooog
Oo0DoDooogog4ooooDooogog4ogooooog
Oo0oooooooooooooooooooo
OoooooooooDoooooooooon-o
OoooooooDooDoooooooooog
Oooooooo0ooDooooooooooog

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood

O
O
O
O

O
O
O
O

O
O
O
O

Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

O0Oo0oooodg

(8)

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

O
O
O
O
O
O
O
O

|

JP 2004-338401 A 2004.

12.

10

20

30



(9

ugooad

good

BB, -

|||~

ooogao

oooao




JP 2004-338401 A 2004.12.2

(10)

goodaao

1%,.-5

32

gooagao

16

uv

}
D[oou o o e—/—— 1
e
38

\

==

oooogao

44

10

L

16
15

32

15

»

o

goodgano
goodgano

44
10

ooooao
ooooao

16
10

15




JP 2004-338401 A 2004.12.2

(11)

good




(12) JP 2004-338401 A 2004.12.2

gobogooaon

(72000 00000000
00000000000000000000000000000000000000000000
oooooooon

(72000 0O0OO0O00000
000000000000000000000000000000000000

(72000 00000000000
0000000000000000000000000000000000

(72000 0000000000
00000000000000000000000000000000000000000000
oooooo

0000 (00) 20057 AF79 AF93 AGl2 AG77 AP02 AP23 AP47 BAO3 BAIL3



(13) JP 2004-338401 A 2004.12.2

gbooogbodaoan

L T e T e T e T e T e O T e T e O e O e T e T e R e T T e T e T e T e e T e T e T e T e T e T e T e T e T e T e T T e T e T e T e T s B e s T e O e Y e

[

1. Titl F 1 £

Inkjet Printheads

> I . led Expl " e ¢ ]

Technical Field

This invention relates to inkjet printheads and to methods of

fabricating such printheads.

Background Art

Inkjet printers operate by ejecting small droplets of ink
from individual orifices in an array of such orifices
provided on a nozzle plate of a printhead. The printhead
forms part of a print cartridge which can be moved relative
to a sheet of paper and the timed ejection of droplets from
particular orifices as the printhead and paper are relatively
moved enables characters, images and other graphical material

to be printed on the paper.

A typical conventional printhead is fabricated from a silicon
substrate having thin film resistors and associated circuitry
deposited on a front surface of the substrate. The resistors
are arranged in an array relative to one or more ink supply
slots in the substrate, and a barrier material is formed on
the substrate around the resistors to isolate each resistor
inside a thermal ejection chamber. The barrier material is
shaped both to form the thermal ejection chambers, and to
provide fluid communication between the chambers and the ink

supply slot. 1In this way, the thermal ejection chambers are
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filled by capillary action with ink from the ink supply slot,
which itself is supplied with ink from an ink reservoir in

the print cartridge of which the printhead forms part.

The composite assembly described above is typically capped by
a metallic nozzle plate having an array of drilled orifices
which correspond to and overlie the ejection chambers. The
printhead is thus sealed by the nozzle plate, with the only
path for ink flow from the print cartridge being via the

orifices in the nozzle plate.

The printhead operates under the control of printer control
circuitry which is configured to energise individual
resistors according to the desired pattern to be printed.
When a resistor is energised it quickly heats up and
superheats a small amount of the adjacent ink in the thermal
ejection chamber. The superheated volume of ink expands due
to explosive evaporation and this causes a droplet of ink
above the expanding superheated ink to be ejected from the

chamber via the associated orifice in the nozzle plate.

Many variations on this basic construction will be well known
to the skilled person. For example, a number of arrays of
orifices and chambers may be provided on a given printhead,
each array being in communication with a different coloured
ink reservoir. The configurations of the ink supply slots,
printed circuitry, barrier material and nozzle plate are open
to many variations, as are the materials from which they are

made and the manner of their manufacture.

Because of their very small dimensions, printheads of this
general type have the disadvantage that the ink passageways

of the structure are liable to blockage by ink particles or
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other contaminants. One way to avoid this is to provide
alternative ink supply paths that bypass the main ink supply
slot and provide alternate paths for ink - see, for example,
our US Patent 6,364,466. Fig. 7 of that patent shows shallow
ink bypass channels which extend laterally away from the main
ink supply slot and allow ink to reach the ink ejection

chambers even though the main ink supply slot is blocked.

However, such solutions tend to involve complex structures
which lead to additional undesirable processing steps. They
also provide small features which can trap bubbles of air

entrained in the ink.

It is an object of the invention to provide a new
construction of inkjet printhead in which these disadvantages

are avoided or mitigated.

Discl f the I .

The invention provides an inkjet printhead comprising a
substrate having at least one ink supply slot extending
through the thickness thereof and providing fluid
communication between an ink supply and a plurality of ink
ejection elements, wherein the ink supply slot is filled to
at least part of its depth with a selectively exposed and
developed resist material having a plurality of ink feed

holes therethrough forming a filter.

The invention further provides a method of making an inkjet
printhead comprising providing a substrate having at least
one ink supply slot extending through the thickness thereof
to provide fluid communication between an ink supply and a

plurality of ink ejection elements, filling the ink supply
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slot to at least part of its depth with a resist material,
and selectively exposing and developing the resist material
to provide a plurality of ink feed holes therethrough forming

a filter.

The invention further provides a print cartridge comprising a
cartridge body having at least one aperture for supplying ink
from at least one ink reservoir to a printhead, and a
printhead as specified above mounted on the cartridge body
with said at least one aperture in fluid communication with

said at least one ink supply slot in the printhead.

In the present specification, by a resist material we mean a
material which can be selectively exposed to radiation and
subsequently chemically developed to dissolve away the
unexposed (in the case of a positive resist) or exposed (in
the case of a negative resist) material. For example, the
resist material may be a photoresist or an ion-imageable
resist. Such resist materials are of course well known in
the art.

As used herein, the terms "inkjet", "ink supply slot" and
related terms are not to be construed as limiting the
invention to devices in which the liquid to be ejected is an
ink. The terminology is shorthand for this general
technology for printing liquids on surfaces by thermal, piezo
or other ejection from a printhead, and while the primary
intended application is the printing of ink, the invention
will also be applicable to printheads which deposit other

liquids in like manner.

Furthermore, the method steps as set out herein need not
necessarily be carried out in the order set out, unless

implied by necessity. Thus, for example, it is equally
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possible that the thin film resistors or other ink ejection
elements could be deposited after the ink supply slot has
been created in the substrate. As a further example, it is
not necessary that the selectively exposed resist in the ink
supply slot be developed before overlying structure is set
down, since at last part of that structure could be produced
by selective exposure of a photoresist which could be
developed at the same time as the resist in the ink supply
slot.

of L F 1) .

Fig. 1 is a plan view of a silicon substrate for use in a
printhead according to a preferred embodiment of the
invention having resistors and associated circuitry deposited

thereon;

Fig. 2 is a partial enlarged sectional elevation through the

substrate of Fig. 1, taken along the line II-II;

Fig. 3 is a perspective view of a complete wafer used in the
simultaneous manufacture of a large number of printheads

according to a preferred embodiment of the invention;

Fig. 4 is a perspective view similar to that of Fig. 3,

showing a conformal tape being applied to the wafer;

Figs. 5A-5G are sectional elevation views similar to that of
Fig. 2, showing the same section of substrate as it undergoes
further processing steps according to a preferred embodiment

of the invention; and
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Fig. 6 is a cutaway perspective view of the printhead made by
the method of Figs. 5A-5G.

Fig. 1 shows a portion 10 of a silicon wafer for use as a
substrate in an inkjet printhead according to a preferred
embodiment of the invention. The substrate 10 has opposed
substantially parallel front and rear surfaces 14 and 15 (the
rear surface 15 is not seen in Fig. 1 but can be seen in

Fig. 2) and three ink supply slots 12 cut fully through the
substrate 10 from the front surface 14 to the rear surface 15.
In a fully assembled print cartridge, each of these slots 12
will communicate with a passage leading to a reservoir

containing a different coloured ink.

Located on the front surface 14 of the substrate 10,
alongside the edge 12a, Fig. 2, of each slot 12 is an array
of thin film heating resistors 16 which are connected via
conductive traces 18 to a series of contacts 20. Contacts 20
are used to connect the traces 18 via flex beams (not shown),
with corresponding traces on a flexible printhead-carrying
circuit member (not shown), which in turn is mounted on a
print cartridge. The flexible printhead-carrying circuit
member enables printer control circuitry located within the
printer to selectively energise individual resistors under
the control of software in known manner. As discussed, when
a resistor 16 is energised it quickly heats up and superheats
a small amount of the adjacent ink which expands due to

explosive evaporation.

Only a few traces 18 are shown in Fig. 1. 1In the present
embodiment, it will be understood that each resistor 16 will
be provided with a trace leading to a contact 20, and

generally also with a trace providing connection to a common
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earth. Such details are part of the state of the art and are

familiar to the skilled person.

Fig. 2 shows a cross-section of the substrate 10 in the
vicinity of an ink supply slot 12 (the sizes of the various
components are not to scale). It can be seen that adjacent
the periphery 12a of the ink supply slot 12 on the front
surface 14 of the substrate 10, is provided a resistor 16
connected to a conductive trace 18. Again, for simplicity,
the details of the deposited thin film layers 16,18 have been
omitted for simplicity. In a typical embodiment, the thin
film layers will include not just the resistors (which may be
formed from e.g. TaAl) and the conductive traces (e.g. Au, Al
or Cu) leading from the power supply to the resistor and from
the resistor to earth, but also various layers providing

thermal insulation (e.g. SiO;), chemical protection from the

ink and heat (e.g. SiC and Sis3Ny4), and passivation with

mechanical strength (e.g. Ta).

The substrate shown in Fig. 1 is cut from a large wafer
crystal. While it is shown after cutting with the resistors
exposed, in practice the further steps required to complete
the printhead, as described below, will be carried out at the
wafer level, and the individual printheads will be cut from

the wafer after the printheads are substantially complete.

Thus, Fig. 3 shows a large circular wafer crystal 22, in
which a small number of the ink supply slots 12 (not to
scale) are shown. In reality, the surface of the wafer will
be covered with arrays of ink supply slots and the thin film
circuitry described above. The ink supply slots 12 are
created in the wafer using laser ablation, sand blasting or

other wafer cutting techniques. The slots can be cut either
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before (preferably) or after the thin film circuitry is laid

down.

In the next process step according to a preferred embodiment
of the invention, Fig. 4, the wafer 22 is placed on a heated
chuck 24 with the front surface 14 upwards. A pressure
roller 26 then applies a conformal sheet material 28 across
the wafer, covering the front surface. The conformal sheet
material 28 may be a polydimethylsiloxane (PDMS) tape which
is a semi-rigid tape which conforms well to the contours of
the front surface 14 of the wafer, including the overlying
resistors 16 and conductive traces 18, and mildly adheres to

the surface when heated.

Fig. 5A shows the portion of substrate shown in Fig. 2 after
the conformal tape 28 has been applied to the wafer. For
simplicity, in Fig. 5A and the subsequent figures of the
drawings the conductive traces 18 have been omitted. It can
be seen that the tape 28 conforms generally to the front
surface 14 of the wafer and stretches across the mouth of the
ink supply slot 12, the tape boundary surface 29 thereby
recreating the original surface of the substrate before the

slot 12 was created.

Next, Fig. 5B, the wafer is inverted such that the rear
surface 15 is uppermost. Each of the ink supply slots 12 is
then partially filled with a flowable resist material 32
which flows against the conformal tape 28. The resist
material 32 is preferably a negative SU-8 photoresist
available from MicroChem Corp., Newton, Massachusetts. The
photoresist 32 can be dispensed using a tool such as the
Asymtek Liquid Dispenser Millennium Series M-2010, or any

other tool suitable to fill a liquid into a small orifice.
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After the photoresist 32 is dispensed into the slots 12 it is
soft baked. As is well-known, soft baking hardens the
photoresist yet preserves its ability to be selectively

exposed and developed as hereinafter described.

When the photoresist has solidified, the conformal tape is
removed and the wafer is re-~inverted, Fig. 5C, leaving a
surface 33 of the photoresist 32 which is substantially flush
with the front surface 14 of the substrate 10.

Next, Fig. 5D, the soft-baked photoresist 32 is selectively
exposed to UV radiation through a mask 34 having regions 36
opaque to UV light, and complementary regions 38 transparent
to UV light, so as to expose the photoresist 32 in a matrix
of discrete regions 40 extending through the full depth of
the photoresist 32. 1In Fig. 5D the exposed regions 40 are
shown non-hatched to indicate simply that they have been
exposed at this stage, not that they have been removed
(developed). The selective exposure of the photoresist 32
may be carried out in an Ultratech UV Stepper Mask Aligner

and Expose system (or other I-line UV Exposure Tool).

Now, Fig. 5E, the selectively exposed photoresist 32 is
chemically developed, using conventional development steps,
to preferentially dissolve away the exposed photoresist 40 to
create a matrix of ink feed holes 42 extending fully through
the depth of the photoresist layer 32. Following the
formation of the holes 42, the photoresist 32 is hard baked
to set it in its final form. Next, a conformal dry
photoresist tape 44 is applied in conventional manner to the
entire top surface 14 of the wafer 22, covering the
photoresist 32 and resistors 16, and then the photoresist 44

is selectively exposed and developed to remove portions
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thereof in regions 46 to expose the ink slot 12 and resistors
16. The remaining photoresist 44 is then hard baked. The
conformal photoresist tape 44 may be Dupont's Vacrel ™ or

other dry-film photoresist system.

Finally, Fig. 5F, a pre-formed metallic nozzle plate 48 1is
applied to the top surface of the photoresist tape 44 in
conventional manner. The final structure, as seen in Fig. 5F,
comprises a plurality of ink ejection chambers 50 each
containing a respective resistor 16, an ink supply path 52
from the ink supply slot 12 to the resistors 16, and a
plurality of ink ejection orifices 54 each leading from a
respective ink ejection chamber 50 to the exposed outer

surface of the nozzle plate 48.

It will be understood that the manufacture of the structure
above the substrate surface 14, i.e. the structure containing
the ink ejection chambers 50, the ink supply paths 52 and the
ink ejection orifices 54 as described above, is entirely
conventional and well know to those skilled in the art.
However, other ways of making the structure are possible.

For example, instead of using a dry photoresist tape 44 one
could use a liquid photoresist such as SU-8. In that case,
although the regions 40 would be exposed as shown in Fig. 5D,
they would not be developed at that stage. Instead the wafer
would be coated with SU-8 and soft baked. The regions 46
would then be exposed and the exposed regions 40 and 46

developed in a single step.

In use, Fig. 5G, the printhead is mounted on a print
cartridge body 56 having an aperture 58 for supplying ink
from at least one ink reservoir (not shown) to the printhead.

To this end the printhead is mounted on the cartridge body 56
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with the aperture 58 in fluid communication with the ink

supply slot 12 in the printhead.

As seen in Fig. 6, the ink feed holes 42 form a filter which
prevents overlarge ink particles and other solid contaminants
from reaching the ink ejection chambers 50. The rate of ink
flow is a function of the thickness (depth) of the
photoresist 32 in the slot 12, the cross-sectional area of
the holes 42, and the number of holes 42 per unit area.

These parameters can be adjusted as necessary to provide
desired ink flow characteristics. Preferably the cross-
section of the holes 42 is hexagonal, since that provides a
high packing density, but other polygonal cross-section holes

42 can be used, or even circular holes if desired.

As shown, the ink feed holes 42 have a constant cross-section
throughout their length, this being produced by using
collimated UV in the step shown in Fig, 5D. However, by
using divergent or convergent UV one can produce tapered
holes 42, i.e. holes whose cross-sectional area increases or
decreases in the direction away from the ink supply paths 52
(i.e downwardly as seen in Fig. 5F). It is a particular
advantage if the cross-sectional area of the ink feed holes
42 increases away from the ink supply paths 52 since this
encourages trapped bubbles to migrate to the standpipe in the

print cartridge body 56 rather than to the printhead.

The invention is not limited to the embodiment described
herein and may be modified or varied without departing from

the scope of the invention.
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1. An inkjet printhead comprising a substrate having at
least one ink supply slot extending through the thickness
thereof and providing fluid communication between an ink
supply and a plurality of ink ejection elements, wherein the
ink supply slot is filled to at least part of its depth with
a selectively exposed and developed resist material having a

plurality of ink feed holes therethrough forming a filter.

2. An inkjet printhead as claimed in claim 1, wherein the
ink feed holes have a substantially regular polygonal cross-

section.

3. An inkjet printhead as claimed in claim 2, wherein the

ink feed holes have a hexagonal cross-section.

4. An inkjet printhead as claimed in claim 1, wherein the
ink ejection elements are arrayed on one surface of the
substrate and the resist material is substantially flush with

the said one surface.

5. An inkjet printhead as claimed in claim 1, wherein the
resist material only partially fills the depth of the ink
supply slot.

6. An inkjet printhead as claimed in claim 1, wherein the

ink feed holes are tapered.

7. An inkjet printhead as claimed in claim 6, wherein the
cross—-sectional area of the ink feed holes increases away

from the ink ejection elements.
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8. An inkjet printhead as claimed in claim 1, wherein the
plurality of ink ejection elements are arrayed on one surface
of the substrate alongside the ink supply slot, and wherein
the printhead further includes a structure covering the said
one surface of the substrate and the ink ejection elements,
the structure defining a plurality of ink ejection chambers
associated respectively with the ink ejection elements, an
ink supply path from the ink supply slot to the ink ejection
elements, and a plurality of ink ejection orifices each
leading from a respective ink ejection chamber to an exposed

outer surface of the structure.

S. A method of making an inkjet printhead comprising
providing a substrate having at least one ink supply slot
extending through the thickness thereof to provide fluid
communication between an ink supply and a plurality of ink
ejection elements, filling the ink supply slot to at least
part of its depth with a resist material, and selectively
exposing and developing the resist material to provide a

plurality of ink feed holes therethrough forming a filter.

10. A method as claimed in claim 9, wherein the step of
filling the ink supply slot to at least part of its depth
with a resist material comprises applying a conformal sheet
material to one surface of the substrate, at least partially
filling the ink supply slot from the opposite surface of the
substrate with a flowable resist material, treating the
resist material to harden it without destroying its ability
to be selectively exposed and developed, and removing the

conformal sheet material.

11. A method as claimed in claim 10, wherein the ink

ejection elements are arrayed on one surface of the substrate
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and the method further includes forming a plurality of ink
ejection chambers associated respectively with the ink
ejection elements, the ink ejection chambers being formed at
least in part by providing a resist layer on the said one
surface and selectively exposing and developing the resist

layer.

12. A method as claimed in claim 11, wherein the resist

layer is applied as a liquid.

13. A method as claimed in claim 11, wherein the resist

layer is applied as a dry sheet material.

14. A print cartridge comprising a cartridge body having at
least one aperture for supplying ink from at least one ink
reservoir to a printhead, and a printhead as claimed in claim
1 mounted on the cartridge body with said at least one
aperture in fluid communication with said at least one ink

supply slot in the printhead.

1. Abstract

An inkjet printhead having a substrate and having at least
one ink supply slot extending through the thickness thereof
and providing fluid communication between an ink supply and a
plurality of ink ejection elements, wherein the ink supply
slot is filled to at least part of its depth with a
selectively exposed and developed resist material having a

plurality of ink feed holes therethrough forming a filter.
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