JP 2004-518565 A 2004.6.24

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
$53%2004-518565
(P2004-5185654)
(49 A%EB  FR165£6H 248 (2004.6.24)
(51) Int.CL." Fl F—va—F (B%)
B32B 7/02 B32B 7/02 103 2C005
B42D 15/10 B32B 7/02 104 Z2HO48
COog9C 1/00 B42D 15/10 501L 4F100
COo9C 1/82 CO9C 1/00 4J1037
CO8C 3/08 CO9C 1/82 4)J038
SEWR FWR TRETER AWK (£ 8B BEECE!S
(2l HEES $5RE2002-572455 (P2002-572455) | (71) HEE A 500269417
(86) (22) HERR Ry L4228 140 (2002.2. 14) Y I I P INEE S S,
(85) BIRRCiRHH ERE14510831H (2002.10.31) =
(86) B HEES PCT/EP2002 /001586 A4 AERT w2 —-1008 FN,
B7) EERLHES ¥02002/073250 Toma- Fe -7l 41
(87 EEEAHA SERL14EE9A 198 (2002.9.19) (74 A 100089705
(Bl) BEIETFESE  01105052.4 £EE HE —%
(32) & H ERE13FE3A9H (2001.3.9) (7H REA 100076691
(32) BARETEE NSRS EP) £E+ BHE B
(74 A 100075270
£E+ M B
(74) 1A 100080137
#E+ TE BB
(7HREA 100096013

#HEL BEH #f7
B EICHE S

64 [RAOEM] BEBBETEF M AZLEERBLTZASZEET 25, AR 23 a—FT1 74

GNHOOOD

gooooooobbbobbooooooooooooo
goooooooobbobbooooooooooooo
ogooooooobobobooooooooooooo
ggoooooooboobobooooooooooooo
ugogoooobobobbootooooauoaoooo
goobOooooobobooooooboooooooo
gooObOooooobbooooooboooooooo
gobObOooooobbooooooboooooooo
gooooooobbbobbooooooooooooo

O

1 —
=

B, X2 )T BERLT. TOLHSLBEBRETET N ADER

] DS
2,

o:ux owomvnnm'e

tet

PR _4’.,._,._,

- ‘» \_3

777/777/i'll/ll/[l/I/IIIL/UH//IH//H-\,R

//////////




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 [ [ |

O d

e [ e e e e e Y o A
Oooooooooooooood

Oo0ooooooooooooodg

OOooooogd
OoOooooood
Oooooooogd

Oo0Doooogogdg

Ooooooooooooood

u
O
a
O
g
a
O
a
u
O
a
O
g
a
O

Ooooooodgdg
Ooo0oooogoQgdg

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo

O
O

OJ
O

O

O

O

oono

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

O

O

O

(2)

O

O

O

googooad

O Oooo
O Oooo
O 0O oo
O 0ooo

O

[ |

JP 2004-518565 A 2004.6.

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

O

O

O

oonf

24

O Oooo
O Oooo

U boocoooooooobooboooooooobobogUOgg0ooOooOo0Onon
goooboooboobooboboboobooboboobobboobooDbao

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

O

O

O

O

gbooogboad

O
O
O
O

O

O

O

O

O

ugoodgd

ooooooooboooooogd

B I o A |

OOoo0ooooao
O

O Oooo O
OO oo

O 0ooo
O 0Oooo

Oo0oooogoQgg

O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao

O 0Oooo

OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao

O

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

O
O
O
O

O Oooo
O Oooo
O 0O oo

|

O

O

O

uoano

OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao

O Oooo
O Oooo
O Oooo
OO oo

O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
s [ o
I [ |
I [

O O0Oo0gooao

O

O
O
O
O
O
O

O

O

O

uod

Upo o
ooo
ugnoo
oono
gnoo

gbooobooboobooboooboobooboobooboooboooboao

O
O
O

gboooobDao

10

20

30

40

50



Ooooooooooooood
O
O
O
O
O
O
O
O
O
O
O
O

Ooooocooooooooogooooao

O oOooo
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 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
O
O
O
O
O
O
O
O
O
O
O
O

e s e e s e e e e O R v
Oo0oooooooooooooogodg

I s e e e s I [ A A
Ooooooooooooooo oo oDoDooooooDoDoooooooooodg

gooobooboao

g
u
O
g

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

g
u
O
g
u

O O0Oo0ooOoao
O Ooo0ooo

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

I e e s e e e e e Y Iy
O Oooo

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

oo ooooooogog
OO0 oo oDooogogogodg
Oooooooooodg
oo ooooooogogoo-g

O
O

O
O

O
O

O O

O

JP 2004-518565 A 2004.6.24

ugboobooooobooboaoado

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

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

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

O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

gboooboooogobooboboDbDao
gboobooooobdoadgan

oooooooooobooo0oo00 oooooooobooboooooooonoD
ooooooooooobooouoooooboboobocoooooooboooOobonb

goooboooboobooboobobood
goodo-o0oogbo-00-000- 00000

oad
OO0

O
O

O Oooo
O Oooo

O
O

ooooooobooocoooooooao
oooooooboooboooooooao

gbooooooobooboobooboag
oooooobpOOOOO0O OO
gboooboooboogoboobobooboao
u

gooooboooobooobooboobob-0ob0o-000000000

oooooooooobooooooooobooboooooooobobooboboooooooao
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

gooaoan
goooao
goooano
ooooao
goooano
goaoaao
goooao
goooano
gooaoan
goooao
goooano
ooooao
goooano
gooaoan
ogooao
g*“ ooan
gooaoan
goooao
" Ooooad
ooooao
goooano
gooaoan
ogooao
goooano
gooaoan
goooao
goooano
ooooao
goooano
gooaoan
goooao
gooao
gooaoan
ogoao

[ Y |
OO ogogog
I [y |
I [y |
[ |

Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg

O Ooooo
O OoOgoo
O Ooo0ooo

OOoo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao

Ooooooggdg
Oooooogogdg

u o

OooOoooooOodg

O

O 0Ooo0oo0ooao

OooooooQgodg

OoOoo0ooooao
OOoo0ooooao
O Ooo0ooooao

OoooooQgdg

O

O

ooogao
ooogao

oooao
ooogao

I [ |

ooooao

(4 JP 2004-518565 A 2004.6.24

ooooooooobooboooooooooao
ooooooooboboboooooooooao

obooobooboobooobooboooboobooand

oooooooooboooooooooooao
Ooooooooobooboooogod

oooooooooboooooooooooao

gboobooboobooboao

Oooooogoogdg

OOooooogogdg

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 0Oo0oo0oo0oao

OoOoo0oo0oo0ooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao

googao

ugboobobouobooouobooboooooboobd

ooog ooooao
gooobooboaoanb
oo ocoooooao
goooboobognob

O O oo
O O g o

O

gbooooboboDbDao
gboogoooboobad
oog” o0o*“ oboo o
gboooooboonboao
ooooooooooano
gboooobooDbao
gooaooogan

O

O O0Oo0oo0oo0oao
OoOoo0oo0oo0ooao
Oooogogo f
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoooooao
OoOoo0ooooaoo
OOoooooao

goooob0 booobooboobooooboobao

ooooooooooooooooooboobooooogoano
ooooooooboooooouooooboobooboogogao

“Ooooag
oooogao
googao
gooaao
ooooao

gooogodoao 0O

oooooobobooooogao

gbooooboobo ooogaob
oooooooao

OOoo0ooood

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

O
g
u
O
g
u
O
t
O
g
u
O
g
u
O

OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0oooooooooodg

O
O

OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg

O Oooo

ooooooao-
gooooboooboboogobooboboobobooobobobooboobon

O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo

O Ooo0oooo
O Ooo0gooo

gooaao

g” boobooobooboobooboooboaodab
oooo“ oooooboooo” ooooooao
gooboooboooboooobogobooobonb
gobooobooobooboooboooboooboaodab
oooooooao

oooooooooobooouoooooobooao
O Obo0Oooo0oo0ooooooboboooooogao
ooooooo-DobDo0b0-00o0o0o0oooobao
oooooooooboooooooooo- 0o

goooobooobdob booooooobad
oooooooooboooooooooooao
gobooobooobooboobogoboobonb
ubooobooboobooboobooaoobood
ooooooooboboboooooooooao
gobooobooobooboobooboooboaodnb

goooooobooboob ooo" obad

o0 ooooooooooboobooao
ooooboo0 boobooooboobooboogobao

goodaao

uoano

10

20

30

40

50



I s e e e s I [ A A

OO0 0o oDoooooooDoooogoQgoooo
OO0 oo oooogooooooggogoog

O

Ooo0oooogooQgoo
Ooo0oooogogQgoo
OoOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao

Ooooooooooooood
OoDoDooooogogooooood

(5) JP 2004-518565 A 2004.6.24

gboobobouoboobobouobooboobooboooboouoboooboaa
oooooobooooano

goooooobo* bobo” obooboodo ooooboboooboooboogao
oooooooooocooooooboboboooboooooobob ooao
ogod

O 0Ooogooog
[ Y |

gooooboobobD0 oobooboobobobobooboobao
uboobooboobobouobdobobooboobooooobooboboad
oooooooooboooooooooooboooobooooooooao
goboobooboboooboooboobooboooobooboaodnb

Oooooooooogogoao
OoooooooooQgogooQm

O Oooo
O Oooo
O 0Ooogo

ood
O ooboooooooooobooboooooooobobooooooooao
goooooooocoooooooboobooboooooooobobobooooooooao

OO0 Oooooo4gogooooodg

goooobooogobooboboobobooobooboboo

u
O
t

ogoao

U0 ocooooooooboobobooooooooboboboobooooooboboDbDoon
goooooooooooooooboboboboooooooboboooooooonob
oooaod

ub boobooobooboooboooboboboobooboooboad
oooooooOoocooooooooboobooooooooao
gboobooogoboobooboobobobooboobaodnb
gugbooagooad

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

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

ooooooboobooooooono
ooooooooocoooooooao

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

O

gobooboobooboboghnb
U bpoboobooboboodghb
gooooobooocooo* oooao
goboooob ooor ooboogao
O oooooooooooooo oo
gooooboooboboogobooboboobobooobobobooboobon

O 0Oooo

OOoo0oooao

OO0 oDoDoooggoooooogogdg
Ooooooooooooooodg
OoooooooooooooQgdg

O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
OOoo= oo
O0Ooo0Ooooog
O0Oo0oo0oo0oao
O0Ooo0oooo
O 0Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo

oo booooboooobooboobooboboooboobooboooboaodao
ooooooob, ODooOooObODOoOOoOoOoOoooooooboooOoobooooooobooboDboon
gooobooobobogobgooobo obo bobooDbOoDb booboboobao

O
O
O

uboooboouobdo obooooboobooouoboobo obooboo O0ooboaqg

o000 oooob 0oy, ooooooboobobOobooooob0 ooooooao
goooooooooooooooboboboboooooooboboooooooonob
oooooooooooao

ugbooobooogoboo booboboboobooboooooboobooao
ooooooob oooooboooo oo oooooobooo oooe
oooob bobr obooooboboboobooboobooobooboDbao
Uy ooboo’" booboobooooboobooboobooo* booboaa

O
O
O
O
O
ooooooooboooooouoooo”bobooooooooao

10

20

30

40

50



OO0 ooo0ooooooQgooooo

Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao

OoooooooQogoooao
O ooogoooooogogogog

oo
e e e e s e e e ) s e s e Y

Oo0oooooo0oooooooo oo oDoDoooo0 oo oDoDoooDoooooogdg

R [ o e Y Y o |

Oooooogogooooooogogoao

OOo0oooooggogog
OoooooooOoogoo

]

OoOoooooooo oo ooooooooooo Booo0ooao

Oooooooo0oooooooogoooao

OoooooooOoogoo

(6) JP 2004-518565 A 2004.6.24

u

ooooooooboooooo0 ocooooooooboboobooooooooao
uooooboob ooboobooobo0 obooobooboog oboooboooao
ooooooooboooooooooooboobo oboboocooooooooboDoao
gooobooboogobooooboobobooboobobooboobao
ugbooobooogobooboo obobooboboobooboooboooboooao
ooooooobooocooooooob ooobobobooooooooobooboDoao
goooboooboogoboooobooboobooobooboboobodaob

g
a
O
a
ugbooobooboboobdooboobooboodad
O

gooboooooboooboooboobooboobob booooboooo oo

oooo,0,000,0,0000000 000,00000000000
0 oooo”"poo” o000 o000 o000 00000
o "poo”"pooo0”"" 00000000000 O0O0O0O0O0000000O
0000000000000 D0O0O00DO0O0OD0D,O0,0,,00 0OOOO
OOoOoDO0DD0DDDODOO0ODO0OO0O0O0O0O0O0O0o0ooooooo ooo®”"poo0”
"poo”"popoo” 0000000000000 O0DOODODDODOOODOO
ooooooo” "ooo0”"ooo0”"o0oo00D00DD0O00O0O0000000

ooooboooboobooobob oy g Ugp 000 bO0oobooboOoOnn
ooooooobooooooooooooooooooao

gobooboobooboooboobobooboagadnb
ooooooobooocoooooooao
gboooboooogobooboboDbDao
uboobooooobooboobooboad
gooooobooocoooooooaob
oobooobooboooboobooganb

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo

O
O

ogoogano

[ i R |
O

OooooooogoQgdg
OO0 oooogogdg
Ooooooooo
Oooooooo
Ooooooog
O oo oooog
OO0 ogooooog
OOooooooo
Oooooooo
Ooooooog
Ooooooog
O Oo0ooooog
OoOooOooOooooo
Ooooooooo
Oooooooog
Ooooooog
O OooQgooogH

OO0 oooooog
Oooooooo
Ooooooog
Oooooooog
O Oo0ooooog
OO0 oooooog
''ODooOooooo-g
Oooooooo
Oooooooog
O Ooogogoog

O O0ooooao

O 0Ooo0oo0oooao

O 0Ooo0oo0oooao

O 0OoOo0ooooao

O O0O0ooooao

O 0Oo0gooooao

O Ooooo

goooboooboobooboboboobooboboobobboobooDbao

unooobooboboo obogor bOoboooboooooboobobadd
U obooooooooooobooobooooooooobobobooooooooao
obooobooboboobooboobooboobooboboobooboDboao
ooooooooooooooooooboooooooooboDboOoooooan
gooobooobooboobobooboobooboobobooboboDboao
gbooobooboobooboooboobooboobooboboooboobao

ooooooobooooogao
O
ooooooooooooooooooao
oooooooobooobooooooooobooooooooooboboooooOoOoao

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

10

20

30

40

50



OoOoooooo0oooooooo0 oo oooooDooDoDooooooooodg

Ooooooooooooooggog
Oooooooooooooggg

Oooooooooooooogodg

O
O
O

OOooooooooooooogoggogooQg
OOo0ooooooooooooggogoQg
OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OoooooogooQogoooao
OoooooogQgoooao
OO0 ooDooogQgoooao

u
O
a
O
g
a
O
a
u
O
a
O
g
a
O
a
u

O
O

OooooooogooOoooOoao
OoooocoooQogoooao

(N JP 2004-518565 A 2004.6.24

ugboooboobobooboooobooboado

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

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

Ooo0oooQgogoao
Ooo0oooQgogoao
Ooo0ooogogQgogoaoQg
OO0 oooogoQgogaog
Oooo0oooQoogoao
OoooooQgogoao
OoooooQgogoao
Ooo0ooogoQgogoaoQg
OO0 o0oooggogaog
Ooo0oooOoogoao
OooooooQgogoao
OoooooQgogoao

ooooooao
ooooooao
ooooooao
ooooooao

Oo0ogoooogod

O

OoooooogogQgoooao

OoooooogooQogoooao
O 0Oo0oooao

gboogonboad

oooao
gooo
ogooad
ooogao
oooao
goodgano
gooooao
gooooboadg
oooooao

I [ Y
I [ Y

goobooobo0od0 ooobooobooooobooboobdod
gobooobooobobooboob ocoboboooobada

uboodg oboboobobdo oooobooboooboooboobooobada

goooooooooooooooooboobooooooooboobooboooooooao

OOo0o0oooogod
Ooo0Ooo0ooood
OoOoo0oood
OoOoo0oooaoo
O Ooooo

u
0
g
u
0

O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0gooo

O

O

O

O

g

goaoad
oooao
gooogao
ugoaodg
oooao
gooooooand
oooooooaon
goooog’ O
gobooooooand
ooooao
gooooooan
- ogogodoaoad
oooooooao

gobooboboobooboogobooobooboobobobogobooDbDao

goboobooboobooboobooboobooooboooboaodnb
ooooooooobooooooooooboooobooooooooao
goooobooboobooboboobogobooboooogobobDbao
uboboobooboboboobdoobooboobooboobooboodno
oooooooooboooooooooooboooobooooooooao

goooobooobobo0 oooobooboboob boboao-
goboobooboobooboobooboobooooboooboaodnb

oad

O 0ooo

a
O
g
a

O 0O O
O OO

oooooao

ugboooboobobooboobooobooboooooboobn
oooooooooooogouooooooboobooboooono oo

gboobobooboooboooooooboobao
oooooob0’ ooocooooooobooooo
gooobooboog ooboooobooboo

gooooboobobooboooobooboao
ug-oogoboooobobdo-00o0ob0ob-0- 00
ooooooobooOoocoouooooobobooon

goooooobooobo obobobooboooooooobboobood0 oooooooao
obooooboobooboobo oobr boobooboooboooboobooboao
ocooooooooooooooooboobooooooooboooboooos oo b
gobooobooboobooboogoboboobobooobobouoboboobobooDbDao
gbooobooboobooboooboobooboobooboboooboobao
oo oooooO" oooooao

gooogbao

gboogonboad
oogoooao
goooogoad
oooooao
g boboogao

gboooobDao
gboogonboad
gooooao

10

20

30

40

50



OoOooooooo0oooooo oD oo oDooooooDoooogoQgogaoQm

Oooooooooooooooooo@v

e e e e e e e e e [ sy I |

(8)

JP 2004-518565 A 2004.6.24

0000000000000 0000000000000000000000000
0000000000000 0000000000000000000000000
0000000000000 000000000

0ooo00o

00000000 000

000 0000000000000 000000000000000000000
0000000000000 0000000000000000000000000
000000000000 O00

00000000 000000000000 00

000, 000 000000000000 00

00000000000 0000 0000000 OO0

000000 0DO0O0000O000 00

00000000000 D000 0000000 O O

000, 000 0000O0O0O0O0O0O0O00 O O

00000000 000000000000 0 0
000000000000 O0000

0000000000000 0000000000000000000000000
0000000000000 00000

0000

00000 000000000000 0000000000 0000000000
0O0- 000000000D0000000000

00000 000000000000 00000000000000 000000
000O000- 0000000000 O00O0O00O0o0ooo0oooo0o000- 0
0000000000000 0000D0 000 00000000000 0000
o000

000000000 000000000000 00000000000000 00
0000000000000 0000O000000000000000000000
000000000000 O0000

0000

0O- 000000000 000

000 0000000000000 000000000000, 500,500,
L, o, 0000D0- 0000000000000 000000000D0 000000
0000000000000 0000000000000000000000000
0000000000000 0000O000000000

00000000 000000000000 00

000, 000 000000000000 00

00000000000 0000 0000000 OO0

00y, ,00,,00,,0,,000 000000000 OO0
00000000000 0000 0000000 O0° 0

000, 000 000O0O0O0O0OO0OO0O0O0O0 O O

00000000 000000000000 0 0
0000000000000

00000000, ,00,,00,y0,,000000000000000001
000000000000 O0000000

0000

0000000000000 0000000000000000000000000
000000000000 O0000000

00000 0000000000000 000O0000000000000000
0ooooooo

0o00aO

10

20

30

40

50



O

R e vy e e [ o

e e e e e e e e s |

000
000
000
000
000,
00000
oooao,
0Dooo0o

O Ooo0oooao
O O oOgooog

O
O
O
m]
|

O

oo ooooooodg
oo o oooooogog

OO0 ooDoogQgoooao
O 0Ooogooog
[ Y |

O

OooDoDooogogooooogodg

00
0o
00
0O
000,
ooooao
0oo0O,
ooooao

Y O
s Y
O 0Ooo0oo0oooao

O
O
O
o
00O g

O
O

Oooooooogogooao
OO0 oooooogogogoao
Ooooooooogooao
OooooooooQgooao
OoOoooooao
OOoo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao

[ |
O O
O O
O O
O

OoDooooogogooooaog

O0Ooo0oooao

O Oooos
OO0 oooooogooooao

O

O O0OoQgooao

O O oQgogo

O

O

g
O
g
g
O
g

O
O
O
O

O

u
O
g
O
g

O0Ooo0oo0ooao

I

O G

(9) JP 2004-518565 A 2004.6.24

- ooooooooo ooao
U oobooooooooooboboboooooooobobbobgypO0gOooOooOoo

obooobooboboooboboooboobooooobobDbao
ooooooobooooooouooooooobooocoooooooao
oo

gbooobooboooodg oao

oooooooooooo oo

oo 0oobo0 oobooboo oo

ubd ooobooooobdo ao

oo oooo ooooog o o0
ooooooooobooo o 0O
oooooooooooo O O
ooooao

gboboobooobooboooooboobooboobooooobaoadao

oooao

ubooboobobouobdobobouobooboooobooboboad
ooooooooooao

oooooboob ocobobooooboooboobooboooog o
ooooooobooooooouooooooobooocoooooooao
goooboobobooboboogobooboboogoboboDboao

oooobooo ooao
ugbouoboobobooboobouobobobooboouobdy g g

ooooooobooobooooooooooobooooooooooao
oooooooooooooooooooboobooooooooao

gbooobooboboog oo
gboooboobooboo oo
oododo oooo ooooooo oo
g OO0 DODO0oO0OOOooOO0OO0ob 0O
oo oobd oobooboo o d
ooooooooobooo 0o 0O
oooobooboooog o’ d
ooooao

g DO0bo0ooboobooboboobobooobooboooboogonb
googano

goooboobobooboboogobooboobooobobDbao
ugboouoboobodobd

ooooooooobooobooouooob0 oooooboboboooobooao
oooobooboboooboooboooboobobooobooban
ooooooobooooooouooooooobooocoooooooao
goooboobobooboboogobooboboogoboboDboao
uobooobooboobooboobobooboobooooobooboboad

oooooooobooocoouoooooooboobooooooooao
ooooooobooobooooooooooobooooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

O oOooos
O Oooos

OO0 0o oDooogooooDooooggogoooo

OO0 oooooo4o0ooDooogogoao
OO0 Do oDoogog4Qo0ooooogogogaog

O O oo
I O [

OO0 Do oDooogoggogooooood

I O [

OO0 oooooooooooooogoooao

O

Oooooooooooo oY go

O

O
O

O Ooo0oo

Oooo0oooogogo

O

OoooooooooQgogooQm
[ i R O

(10) JP 2004-518565 A 2004.6.24

uboboobooboboboobdoobooboobooboobooboodno
oodd

oooooooooooooooooooooobooooooooao
gooboooboobobogogboooobooboboooboobonb
gooboobobooboobooboobooboobooooobaoaodanb

goboooboooboobooboogobobobobbo oobooobobooboobao
gboobobouobooouobooboboobooouobooboaa
goooooboooooooob oooboboboooooooooooao

gboooboooobooboobooboooboooboobobooboooan

ooooo-o0oo0o0oocoouoooooboboobocoooooooboOooOobonb
oooooooobooooOogOooooooboooboogoooao

O

ooooooooboo-oooooobo-0Oo0co0o0o0oooooboboboooooOoao
ooooooooobooboboooooooooo

oooooooo oooao
ooooooooboooooo4o-0o0oO0o0O0O0O0O0 OCOoooooooboDoao
oooooooobooboooooooooobooboooooooobobooooooOoo
ooooooooocooooooooao

oo0o0 oooooooobooobo oo

oo ocooooooooboo oo

ooooob0 o000 ooooo oo

oo ocoogoooooobo oo

oooooooao
oooooooobooooooooooobobobooooooooooboDoao

oad
Ooad

O
OJ
O
a
O

o0 Oo

Oo0oooooooooao
O Oooo

O

O
OJ
O
O
]
O

Ooo0ooOoooogogs
0O o

gobooobooobogoboboogobooobooboogoboboboboobodnob
ugbobooooooobooogobo-00b00o0obobobooboooboaodab
goooooboooobooooooooboboobooooooobobobooodnd

O

O OooQoooo

O

O

000000 00000000 0000
0000000000000 0000O0000O0O0000OO0O0O0ooooan
0000000000000, 00, ,00,,0,,000000000
O00O0000O0000C0O0000O0O0O0DO0OO0O0O0DOoOO0O0ODOooOooan
0000000000000 O0000O0O0000D0O0O00OD0O0OoOOoOOoOoaon

O O o
O 0O O
O 0o oo

O 0Oooos
I

OJ
O
O

O

O

O

O0O0DO0000O0O00 OO0

0000000000 OO0

00 0000 00000 00

O,,0,,000 00000000000 OO
00000000000 OO0

0o000O

s, 0,,00000000000000000D00000O000
000

ooooooooboobo-ooooooooboobooooooo- o
ooooooooboooboooooooooboobooooooooao

10

20

30

40

50



OO0 ooooooQgoooo
OO0 ooooooQgoooo
OO0 oo oDooogogogooo
OO0 oo oDooodgQgogooao
Oooooooogooooao

oo ooooooQgodg

uon

O

0000000000000 0000, 00,00y, 0,,00000
0000000000000 000000000000000000000
000000000000 0O0O0O0OO0OD0 000000000000
0000000000000 O000000

oo oooooogodg

O oo ooooogdg

OO0 oooooogdg
O 0OooO0oo0ooao
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |

gooaoao

O

O

O

O

O

O
O

O
O

(11)

googan

O

O

O

O

O

JP 2004-518565 A 2004.6.24

oooooooooao

uon
ogagad
oono
oogad
oono

oooao
oodog ocooooooboobao

oooo ocooooooobooao

10



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

ugbooobooodoboado

2/073250 A2

=

=

(12)

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

(19) World 1

Property Or
Intcrnational Burcau

(43) International Publication Date
19 September 2002 (19.09.2002)

PCT

(10) International Publication Number

WO 02/073250 A2

(51) International Patent Classification™ G02B 5/22,

CO9C 1700, GO2B 5/28

(21) International Application Number:  PCI/LPO2/01586

{22) International Filing Date: 14 'ebruary 2002 (14.02.2002)

(25) Filing Language: Linglish

(26) Publication Language: English

(30) Priority Data:
011059524 9 March 2001 (09.03.2001)  L'P

{71) Applicant (for all designated States except US): SICPA
HOLDING S.A. [CH/CHJ; Avenue de Iorissant 41,
CH-1008 Prilly (CH).

{72) Inventors; and

{75) Inventors/Applicants (for US onfy): SETO, Myron
[US/CH]; Avenue de Grey 76, CH-1018 Lausanne (CH).
TILLER, Thomas [DE/CII; Chemin du Cédre 21,

(74)

(LY

39

CII-1030 Bussigny (CI1). MULLER, Edgar |CIVCLI;
Avenue de Vlorimant 28, CH-1006 l.ausanne (CH).

Agents: HEPP, Dieter ct al ; Ilepp, Wenger & Ryffel AG,
Liriedtalweg 5, CH-9500 Wil (CH).

Designated States (national}: AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, B . CH,CN, CO, CR, CU,
C7. DL, DK, DM, DZ, EC, 1L, ES, 1L GB, GD, GI, GH,
GM, HR, HU, D, IT,, IN, TS, JP, KI%, KG, KP, KR, K7, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PIL, PL, PT, RO, RU, SD, SE, SG,
S1, 8K, SL, 13, TM, IN, IR, T'L, TZ, UA, UG, US, UZ,
VN, YU, ZA, ¥M, 7W.

Designated States (regionalji ARTPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Lurapean patent (Al, BL, CH, CY, DK, LS, ', I'R,
GB, GR, [Li, I'l, LU, MC, NL, PT, SIi, TR), OAPI patent
(BR BJ, CF. CG, CT, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

[Continued on next page]

ENCL DUVICLE

54) Title: MAGNETIC TIIIN FILM INTERFERENCE DEVICE OR PIGMENT AND METIIOD OF MAKING IT, PRINTING
INK OR COATING COMPOSITION, SECURITY DOCUMLNT AND USL OI SUCH A MAGNETIC THIN FILM INTERILR-

4'~ .

e e T T T

S . PN
[} L - P
2t~ .

-

TR

-

KXAXXK

(57) Abstract: "The invention discloses magnetic OV, said pigment consisting of thin-layer flakes having a basic metal-dielectric-

metal structure to result in a viewi 4 color

and having, in addition to said viewing-angle dependent

color appearance, incorporated magnelic properties, lo make them distinguishable from GVP of similar uppearance but not having
said magnetic propertics. The invention discloses as well methods for obtaining such pigments and the usc of such pigments as

security clements in inks, coatings and articles.

JP 2004-518565 A 2004.6.24



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 |

(13)

w0 02/073250 A2 IHAEO] 0RO AR A

Published: For two-tetter codes and other abbreviations, refer io the "Guid-
—  without international search report and 1o be republished  ance Notes on Codes and Abbreviations" appearing ai the begin-
upon receipt of that report ning of cach regular issue of the PCT Gazette.

JP 2004-518565 A 2004.6.24



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 |

(14) JP 2004-518565 A 2004.6.24

‘WO 02/073250 PCT/EP02/01586

Magnetic thin film interference device or pigment and method of
making it, printing ink or coating compositionr, security docu-

ment and use of such a magnetic thin film interference device

Field of invention

The present invention is in the field of optically variable pig-
ments. In particular, it describes a magnetic thin film inter-
ference device, a method of making such a magnetic thin £ilm in-
terference device, a magnetic thin film interference pigment, a
printing ink or coating composition, a security document and the
use of such a magnetic thin film interference device, all ac-

cording to the definition of the patent claims.
Background of the invention

Optically variable devices of various types are used as an effi-
cient anti-copy means on bank notes and security documents. A
large part of the world-wide printed currency relies cn such op-
tically variable copy protection devices, and among these, fea-
tures printed with optically variable ink (OVI™) have acquired a
preeminent position since their first appearance on currency in
1987.

Optically variable pigment (OVP) shows a viewing-angle dependent
color appearance which cannot be reproduced by color copying
equipment. Various different types of OVP materials are commer-

cially available today.
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Very brilliant colors are obtained with a first type of OVP,
made by physical vapor deposition. This type of OVP is con-~
structed as a thin-film vapor-deposited Fabry-Pérot resonator
stack. Simple-sandwich metal-dielectric-metal, as well as dou-
ble-sandwich metal-dielectric-metal-dielectric-metal layer se-
quences are described in the prior art. The top metal layer(s)
must be partially reflecting / partially transparent, such that
light can be coupled in and ocut of the Fabry-Pérot resonator

stack.

Said optically variasble thin-film material is obtained as a con-
tinuous sheet on a carrier foil. It can subsequently be detached
from its carrier and comminuted into a pigment, which comsists

of flakes having a diameter of 20 to 30 um and a thickness of

" about 1 pm. This pigment can be formulated into inks or coating

compositions, preferably for screen-printing or intaglio-

printing applications.

The optical variability of said pigments relies on an interfer-
ence effect. Incident light falling upon an OVP flake of said
metal-dielectric-metal type is partially reflected at the top
metal layer and partially transmitted, travelling through the
dielectric layer and reflected back at the bottom metal layer.
Both reflected parts of the incident light finally recombine and
interfere with each other. Comstructive or destructive interfex-
ence results, depending on the thickness of the dielectric layer
and on the wavelength of the incident light. In the case of
white incident light, some of the white light components, having
determined wavélengths, are reflected, whereas other components,
having other wavelengths, are not reflected. This gives rise to

a spectral selection, and hence to the appearance of color.

JP 2004-518565 A 2004.6.24
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The path difference between the top-reflected and the bottom-
reflected part of the light depends noteworthy on the angle of
incidence, and so does the resulting interference color.

Another, second type of OVP, is based on coated aluminum flakes.
Mechanically flattened aluminum particles are coated by chemical
vapor deposition (CVD) or by wet chemical methods with a dielec-
tric layer and a subsequent metal or second dielectric layer.
Interference colors result by the same effect as described
above. This type of OVP is cheaper in manufacture than the first
type, but it also exhibits less brilliant colors and less angle-
dependent color shift than the first type.

Large amounts of “optically variable” and “iridescent” pigment

" are produced for merely decorative purposes (automotive paints,

lacquers, toys and the like), and are thus available to the com-
mon public in the form of coating compositions. The security po-
tential of optically variable ink features on bank notesg is con-
siderably decreased if no clear distinction can be established
between “Security OVP” and “Decorative OVP”. A counterfeiter
could noteworthy reproduce bank notes on a color copier and add
the missing optically variable features with the help of a com-

mercially available decorative paint or spray.

For these and other reasons, security OVP must be made materi-
ally distinguishable from the merely decorative, commercially
available types of OVP, An effective way of doing this is to
dope the security OVP with a covert magnetic feature., The “mag-
netic OVP” allows noteworthy the implementation of different
levels of security into correspondingly marked documents: i) a
simple “magnetic present/not present” feature; ii) identifica-
tion of the magnetic characteristics of the feature; iii) a

printed pattern of magnetic and non-magnetic features; and iv) a

JP 2004-518565 A 2004.6.24
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magnetic data carrier, allowing magnetic storage of information

in the printed magnetic OVP feature.

Such magnetic OVP has been proposed in US 4,838,648. A particu-
lar magnetic material is, to this purpose, incorporated into the
OVP design. The OVP of US 4,838,648 is of the metal (reflector) -
dielectric-metal (absorber) multilayer Fabry-Pérot type, and has
preferably a magnetic cobalt-nickel 80:20 alloy as the reflector
layer. Alternatively, but less preferably, the magnetic alloy
may also be present as the absorber layer. The device according
to US 4,838,648 has noteworthy the shortcomings of i) showing a
degraded optical performance, in particular a lower chromatic-
ity, due to the lower reflectivity of cobalt-nickel alloy, as

compared to aluminum, and ii) the lack of freedom for choosing

' the magnetic material. This latter must noteworthy comply at the

same time with the functions of a magnet and of a good optical
reflector, and there are only very few materials satisfying both

conditions.

It is a first goal of the present invention to provide security
OVP which is made materially different from decorative OVP

through the incorporation of particular magnetic properties.

It is another goal of the present invention to incorporate said
magnetic properties into said OVP without degrading the OVP’s

chromaticity and color shifting properties..

It is a further goal of the present invention to provide said
magnetic OVP with as large as possible freedom for selecting the

magnetic material.

It is still another goal of the present invention to provide se-

curity OVP which can be manufactured using the same equipment
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‘and process that are used for the production of “common“, non-
magnetic OVP, without significantly increasing the production

cost.
Summary of the invention

The present invention refers to a magnetic thin film interfer-
ence device, made of OVP showing a viewing-angle dependent
color-appearance. The OVP is made of a multi-layer stack includ-
ing at least one light-reflecting reflector layer, at least one
light-transmitting dielectric layer, at least one light-
absorbing absorber layer and at least one magnetic layer. The
magnetic layer is separated from a dielectric layer by a reflec-

tor layer.

According to a first preferred embodiment of a magnetic OVP, the
magnetic layer is disposed within two reflector layers. The mag-
netic layer is symmetrically confined within two reflector lay-
ers, resulting in equal optical propefties of the magnetic OVP

along two reflector layer sides.

According to a second preferred embodiment of a magnetic OVE,
the magnetic layer is adjacent to only one reflector layer, re-
sulting in an asymmetrically magnetic OVP with optical preper-

ties along solely one reflector layer side.

The magnetic OVP according to the present invention has the par-
ticular advantage that it is possible, by using the disclosed
layer sequence, to exactly match the color and the angular color
shift of a corresponding nom-magnetic OVP, and at the same time

to provide an OVP with a wide variety of magnetic properties.

JP 2004-518565 A 2004.6.24
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The magnetic thin f£ilm interference device may be comminuted to
obtain a magnetic thin £ilm interference pigment. Said magnetic
thin film interference pigment may be incorporated in a printing

ink or coating and/or on a security document.
The invention is further illustrated by drawings and examples:
Figure 1 shows a conventional OVP flake having a 5-layer design.

Figure 2 shows the cross section of a first preferred embodiment
of a magnetic OVP according to the invention, having

magnetic properties. A 7-layer design is employed.

Figure 3 shows the cross section of a second preferred embodi-
ment of a magnetic OVP according to the invention, hav-

ing magnetic properties. A 4-layer design is employed.

Figure 1 shows a cross section of an OVP of the first type de-
scribed above having a 5-layer design. Such pigment consists of
flakes, which are of the order of 20 to 30 um large, and about 1
um thick. Said flake has a symmetric “absorber / dielectric /
reflector / dielectric / absorber” layer structure, in order to
provide for equal optical properties on both sides. The absorber
layers 1, 1’ are preferably thin (e.g. in the order of 3 to 5
nm) chromium or similar corrosion-resistant metal layers, which
act as beam-splitters, reflecting and transmitting parts of the
incident light. The dielectric layers 2, 2’ are preferably of a
low dielectric constant material, such as magnesium fluoride
(MgF2; n' = 1.28) or silicon dioxide, to enable a high angle-
dependent color shift. The thickness of the dielectric layers 2,
2 determines the OVP’s color and is of the order of 200 to 800
nm (e.g. gold-to-green: 440 nm MgF;, green-to-blue: 385 nm MgF,) .

A central, total light-reflecting reflector layer 3 is prefera-

JP 2004-518565 A 2004.6.24
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bly of aluminum, or of any other highly reflecting metal or

metal alloy, and has a thickness in the cxder of 10 to 100 nm.

Figure 2 shows the schematic layer sequence of a first preferred
embodiment of a magnetic OVP according to the present invention.
Said magnetic OVP comprises, two absorber layers 1, 1’, two di-
electric layers 2, 2', and two reflector layers 3, 3’. At least
one magnetic layer 4 of magnetic material is disposed within
said reflector layers 3, 3/, resulting in a symmetric “absorber
/ dielectric / reflector / magnetic / reflector / dielectric /

absgorber” of a 7-layer design.

Figure 3, shows the schematic layer sequence of a second pre-

ferred embodiment of a magnetic OVP according to the present in-

* vention. Said magnetic OVP comprises one absorber layer 1, one

dielectric layer 2 and at least one magnetic layer 4 being adja-
cent to one reflector layer 4. In this embodiment, a 4-layer de-
sign is required. Preferably, on a release-coated R carrier foil
C, an absorber layer 1 of chromium is deposited, followed by a
dielectric layer 2 of magnesium fluoride and a reflector layer 3
of aluminum. A magnetic layer 4 of magnetic material is depos-
ited at last. The device is subsequently applied to a substrate
with the magnetic layer facing the substrate, by e.g. using an

appropriate glue.

The magnetic layer 4 can be of any type of magnetic material,
e.g. iron, cobalt, nickel; magnetic alloys such as Ni-Co or Nd-
Fe-B; inorganic oxide compounds such as Fe,0;, Fe;O4, chromium di-
oxide CrO;, ferrites MFez0, (with M an ion or a cocktail of ions
selected from the group consisting of Mg®*, ca®*, sr?®*, Ba*', mn*,
Co®, Fe®*, Ni?**, cu®, Zn®, etc.), garnmets A;B:O:;» (with A = a tri-
valent rare earth-ion or a cocktail of trivalent rare-earth ions

and B an ion or a cocktail of ions selected from the group con-
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sisting of al*, cr®, Fe®, @a®, Bi%*, etc.), hexaferrites MFe;,0:s
with M selected from the group of divalent ions Ca?*, sr®', pa®,

etc., perovskites, etc.

In the context of the present invention, any kind of not-
diamagnetic material may noteworthy be used to confer a particu-
lar magnetic property to the magnetic OVP. Said magmetic prop-
erty may for instance be: strong (super-) paramagnetism; ferro-
magnetism; ferrimagnetism; antiferromagnetism; antiferrimag-
netism; etc. The material may be of the soft-magnetic, low-
coercivity, medium-coercivity or hard-magnetic type, or it may
be laid out for detection by the Barkhausen effect. The magnetic
property may furthermore result in remanent magnetism comprised

in between zero Oersted up to as high as 10'000 Oersted.

The deposition of the magnetic material is performed by the same
method as used for the deposition of the dielectric layer or of
the metal layers of a nonmagnetic OVP of the first type men-
tioned above. MgF,;, chromium or aluminum can noteworthy be depos-
ited by electron-beam assisted thermal evaporation. Magnetic al-
loys, such as cobalt-nickel or iron-cobalt-boron, are comparable
in melting point and evaporation characteristics with chromium,
and can therefore be deposited in a similar way, given the depo-
sition is performed at source temperatures above the material’s
Curie or Neel temperature. For the deposition of oxide materi-
als, higher deposition temperatures are generally reguired, but
even these materials can be deposited by e—b_eam techniques. For
the depcsition of more complex chemical compositions, ion-beam

assisted evaporation methods may be employed.

The magnetic layer 4 is covered by a reflector layer 3, 3’ made
of a good light reflecting material, such as aluminum, aluminum
alloy, chromium, silver, gold, etc. This allows the magnetic OVP
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to be optimized simultaneously for good optical performance as
well as for customer-designed magnetic properties. In this way,
different varieties of security-OVP can be produced, all having
exactly the same color appearance and color shifting properties,
but different magnetic properties. Using a corresponding mag-
netic detecting device, known to the skilled in the art, they
can easily be distinguished from each other, as well as from

non-magnetic OVP of the same optical appearance.

It is furthermore possible to use the primarily obtained opti-
cally variable and magnetic thin-film product directly as an op-
tically variable security foil, which may be applied to a docu-
ment or to an article, preferably by hot-stamping or cold-
stamping or related application methods.

2 further property which can advantageously be exploited for se-
curity purposes is the particular form of the magnetization or
hysteresis curve of thin-film magnetic materials. Due to their
restricted third dimension, such materials often show a very
high squareness of their hysteresis curve, together with a vari-
able coercivity value which depends noteworthy on the layer
thickness and on the parameters used in the deposition of the
magneticilayer. Such materials may also be laid out to show a
pronounced Earkhéusen effect, which enables their detection by
techniques known from electronic article surveillance (EAS) ap-
plications. Altefnatively, noﬁlinear magnetization effects may
be exploited for detectiom, through the choice of the appropri-
ate magnetic waterials, such as amorphous magnetic alloys or
magnetic garnets of low magnetic saturation. A wide field is
thus open for the engineering of OVP showing magnetic effects
and properties, which are very difficult to counterfeit on the
mere basis of mixing conventional OVP with convéntional magnetic

materials,

JP 2004-518565 A 2004.6.24
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Said 7-layer magnetic OVP respectively 4-layer magnetic OVP can
noteworthy be manufactured using the same type of vacuum-
deposition equipment as is required for the manufacturing of the

conventional 5-layer non-magnetic OVP.

More than one layer of magnetic material may be present in the
magnetic OVP. In case of multiple layers of magnetic material,
said layers may be either of the same or of different magnetic
materials; said layers of magnetic material may furthermore be
either adjacent to each other or separated from each other by
layers of non-magnetic materials. Said magnetic layer 4 may be
multi-layer stacks, preferably layered superlattices. Layered

superlattices have been shown to display unusual electromagnetic

' effects, such as Giant Magnetoresistance, non-linear high-

frequency response, unusual nuclear magnetic resonance signa-

tures, etc..

The magnetic OVP according to the invention may furthermore
carry additional overt or covert properties, such as indicia,
micro-texture, luminescence, radio-frequency or microwave reso-

nance absorption, ete..

' Examples

In the first preferred embodiment of a magnetic OVP, depicted in
Figure 2, the magnetic layer 4 is comprised within two totally
reflector layers 3, 3/ of the OVP stack. In order to provide for
optimal conditions of both, tHe optical and the magnetic func-
tion, the “standard” OVP layer sequence chromium / magnesium
fluoride / aluminum is used to implement the optical function.
The aluminum layer is “split in two”, in order to accommodate

the magnetic functionality in its interior in the form of an ad-

JP 2004-518565 A 2004.6.24
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ditional layer of any desired magretic element, alloy or com-

pound.

On a release-coated R carrier foil €, a first absorber layer 1
of chromium is deposited, followed by a first dielectric layer 2
of magnesium fluoride and a first reflector layer 2 of aluminum.
Then, the magnetic layer 4 of magnetic material is deposited,
followed by a second reflector layer 3’ of aluminum. A second
dielectric layer 2’ of magnesium fluoride and a second absorber
layer 1’ of chromium are then deposited, to f£inish the magnetic

OVP multi-layer stack.

The skilled in the art will notice that any type of magnetic ma-

terial, amorphous or crystalline, such as a magnetic metal like

" iron, cobalt, nickel, etc.; or a magmetic alloy, such as cobalt-

nickel, cobalt-chromium, terbium-iron, neodymium-iron-boron
etc.; or a magnetic refractory compound, such as a simple or a
complex oxide from the classes of ferrites, hexaferrites, gar-
nets, perovskites etc. can be used as the middle magnetic layer

between two aluminum reflector layers.
1. Soft magnetic green-to-blue OVP

In a first preferred embodiment of a magnetic OVP, soft magnetic
iron was used as the magnetic function carrier. A 7;layer se-
quence was deposited by electron beam assisted thermal evapora-

tion onto a release-coated R carrier foil C as follows:

. Chromium metal, 3.5 nm thick (first absorber layer 1)
MgFa, 385 nm thick (first dielectric layer 2)
Aluminum metal, 40 nm thick (first reflector layer 3)

. Iron metal, 200 nm thick (magnetic layer 4)

[ S P S

Aluminum metal, 40 nm thick (second reflector layer 37)

JP 2004-518565 A 2004.6.24
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6. MgF,, 385 nm thick (second dielectric layer 2°)
7. Chromium metal, 3.5 nm thick (second absorber layer 1’)

Total cptical path at orthogonal incidence: 530 nm.

After the deposition being completed, the thin film product was
removed from the carrier foil C, comminuted to a pigment, and

used in inks and coating compositions.

In a variant of the first preferred embodiment of a magnetic
OVP, magnetic layer 4 was made of nickel metal, to yield a low-

coercivity optically variable pigment.

In a further variant of the fixst preferred embodiment of a mag-

netic OVP, magnetic layer 4 was made of cobalt metal, to yield a

" medium-coercivity optically variable pigment, which is further-

more susceptible to detection by cobalt-59 nuclear magnetic

resonance in its own magnetic field, in the 214 MHz region.

In still a further variant of the first preferred embodiment of
a magnetic OVP, magnetic layer 4 was made of gadolinium metal,
to yield optically variable pigment which is ferromagnetic below

16°C, the Curie temperature of gadolinium metal.
2. Low-coercivity gold-to-green OVP

In another variant of the first preferred embodiment of a mag-
netic OVP, a low-coercivity, amorphous, Barkhausen-active EAS
material of the composition FesoCozsSiieBis was used as the mag-
netic function carrier. A 7-layer sequence was deposited by
electron-beam assisted thermal evaporation onto a release-coated

R carrier foil C as follows:

JP 2004-518565 A 2004.6.24
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1. Chromium wmetal, 3.5 nm thick (first absorber layer 1)
2. MgF., 440 nm thick (first dielectric layér 2)

3. Aiuminum metal, 40 mm thick first reflector layer 3)

4. FesCo2s8i10B1s, 500 mm thick ( magnetic layer 4)

5. Aluminum metal, 40 nm thick (second reflector layer 3’)
6. MgF;, 440 nm thick (second dielectric layer 27)

7. Chromium metal, 3.5 nm thick (second absorber layer 17)

Total optical path at orthogonal incidence: 605 nm.

The complex amorphous Fes,C0;s8110Bis alloy can also advantageously

be deposited by argon ion-beam assisted thermal evaporatiom.

After the deposition being completed, the thin film product was

removed from the carrier, comminuted to a pigment, and used in

" inks and coating compositions.

This material shows a sharp Barkhausen discontinuity on magneti-

zation change in the magnetic field range below 1 Oersted.
3. Medium coercivity green-to-blue OVP

In another variant of the first preferred embodiment of a mag-
netic OVP, a medium-coercivity cobalt ferrite of the composition
CoFe;0; was used as the magnetic function carrier. A 7-layer se-
quence was deposited by electron-beam assisted thermal evapora-

tion onto a release-coated (R) carrier foil (C) as follows:

1. Chromium metal, 3.5 nm thick (first absorber layer 1)

2. MgF;, 385 nm thick (first dielectric layer 2)

3. Aluminum metal, 40 nm thick (first reflector layer 3)

4. CoFey0, 100 nm thick (magnetic layer 4)

5. Aluminum metal, 40 nm thick (second reflection layer 3')
6. MgFp, 385 nm thick (second dielectric layer 2')

JP 2004-518565 A 2004.6.24
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7. Chromium metal, 3.5 nm thick (second absorber layer 1/)

Total optical path at orthogonal incidence: 530 nm.

The CoFey0; ferrite material can also advantageously be deposited

by argon ilon-beam assisted thermal evaporation.

After the deposition being completed, the thin £ilm product was
removed from the carrier, comminuted to a pigment, and used in

inks and coating compositions.

An optically variable patch containing magnetic OVP manufactured
according to this embodiment was successfully used as a track
for the magnetic storage of security information, such as the

hidden cross-checking information in transportation tickets,

* bank cards, credit or access cards.

4. High coercivity green-to-blue OVP

In another variant of the first prefe'rred embodiment of a mag-
netic OVP, a high-coercivity, barium ferrite material of the
composition BaFe::0:s was used as the magnetic function carrier. A
7-layer sequence was deposited by electron-beam assisted thermal
evaporation onto a release-coated R carrier foil ¢ as follows:

1. Chromium metal, 3.5 nm thick (first absorber layer 1)
MgF., 385 nm thick (first dielectric layer 2)
Aluminum wetal, 40 nm thick (first reflector layer 3)
BaFe;;01s, 300 nm thick (magnetic layer 4) »

Aluminum metal, 40 nm thick (second reflector layer 3')

MgF,, 385 nm thick (second dielectric layer 27)

N 0o W

. Chromium metsdl, 3.5 nm thick (gecond absorber layer 1’)

Total cptical path at orthogonal incidence: 530 nm.

JP 2004-518565 A 2004.6.24
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The BaFei;0.9 ferrite material can also advantageously be depos-

ited by argon ion-beam assisted thermal evaporation.

After the deposition being completed, the thin £ilm product was
removed from the carrier, comminuted to a pigment, and used in

inks and coating compositions.

An optically variable patch containing magnetic OVP manufactured
according to this variant of the preferred embodiment was suc-
cessfully used as a track for irreversibly written magnetic se-
curity information, e.g. hidden authenticating information in a
credit or access card. A special, not commonly available hard-
ware was required to magnetize the 3000 Oersted coercivity bar-

ium ferrite material, in order to write said security informa-

© tion.

The OVP according to the foregoing embodiments can be incorpo-
rated into inks or coating compositions and applied to articles
by any printing or coating method, such as intaglio, gilk screen
or transfer printing; alternatively they can be molded or lami-

nated into plastic material.

The present invention also discloses optically variable foils
having magnetic properties, which constructed according to the
same principles as said optically variable pigments. Such foils
noteworthy comprise an at least 4-layer stack, comprising an op-
tical part and at least one additional magnetic layer on top of
it.

More than one magnetic layer 4 of magnetic material may be pres-
ent in the optically variable foil. in case of multiple magﬁetic
layers 4, said layers may be adjacent to each other or separated

by layers of non-magnetic material, The magnetic layers 4 may
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furthermore be either of the same, or of different magnetic ma-
terials. The optically variable foil according to the invention
may furthermore carry additional overt or covert properties,

such as indicia, micro-texture, luminescence, radio-frequency ox

microwave resonance, etc..

The magnetic layer side of the foil will be applied onto a sub-
strate, using an appropriate transfer technique, such as hot- or
cold-stamping, in comjunction with an appropriate glue.

5. Medium-coercivity gold-to-green OVP foil

In a second preferred embodiment of a magnetic OVP, a medium-

coercivity ircn oxide is used as the magnetic function carrier

" in an OVP foil. A 4-layer sequence was deposited by electron-

beam assisted thermal evaporation onto a release-coated R car-
rier foil C as follows:

1. Chromium metal, 3.5 nm thick (absorber layer 1)

2. MgF;, 440 nm thick (dielectric layer 2)

3. Aluminum metal, 40 mm thick (reflector layer 3)

4. Feg0;, 500 nm thick (magnetic layer 4)

Total optical path at orthogonal incidence: 605 nm.

The Fe;0, material can also advantageously be deposited by argon

ion-beam assisted thermal evaporation.

After the deposition being completed, the foil was coated with a
hot-melt glue composition and applied to security documents us-
ing a hot-stamping die of elongated form, to form an optically
variable magnetic track. Authentication information was then
magnetically written into said security track.

JP 2004-518565 A 2004.6.24
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6. Activatable-deactivatable EAS green-to-blue OVP foil

In a variant of the second preferred embodiment of a magnetic
OVP, a multilayer magnetic material was used as the magnetic
function carrier. The device consists of a Barkhausen-active EAS
layer of FesoC0i5S110B1s, followed by a low-coercivity nickel
layer. The following sequence was deposited by electrom beam as-
sisted thermal evaporation onto a release-coated R carrier foil
C, as follows:

1. Chromium‘metal, 3.5 nm thick (absorber layer 1)

2. MgF:, 385 nm thick (dielectric layer 2)

3. Aluminum metal, 40 nm thick (reflector léyer 3)

4. FesoC0158110Bis, 200 nm thick (first magnetic layer 4)

5. Nickel metal, 200 nm thick (second magnetic layer 4)

Total optical path at orthogonal incidence: 530 nm.

The FesoC01s8i10Bis material can also advantageously be deposited

by argon ion-beam assisted thermal evaporatiom.

After the deposition being completed, the foil was applied to
security documents using a pfe-printed, Uv-activated glue patch
and a cold-stamping die in the form of optically variable mag-

netic security seals.

If the nickel layer is in a magnetized state, the FegC0:15Si10Bis.
layer will not respond to the Barkhausen interrogating field,
which is an alternating magnetic field having a maximum field
strength below 5 Oersted. At the end of a demagnetization cycle,
however, the Barkhausen-active material can be.detected through
its characteristic response. It is then protected again by a re-

magnetization of the nickel layer.

JP 2004-518565 A 2004.6.24
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Claims

Magnetic thin film interference device, showing a viewing-
angle dependent color-appearance, comprising a multi-layer
stack including at least one light-reflecting reflector layer
(3, 3’), at least one light-transmitting dielectric layer (2,
2’), at least one light-absorbing absorber layer (i, 1‘), and
at least one magnetic layer (4), wherein said magnetic layer
(4) being separated from a dielectric layer (2) by a reflec-

tor layer (3).

. Magnetic thin film interference device according to claim 1,

wherein said magnetic layer (4) being disposed within twoc re-

flector layers (3, 37/).

Magnetic thin film interference device according to claim 1
or 2, wherein said magnetic layer (4) being of a magnetic
metal or a magnetic metal alloy comprising a chemical element

of the group consisting of iron, cobalt, nickel, gadolinium.

Magnetic thin f£ilm interference device accordiﬁg to one of
the claims 1 to 3, wherein said magnetic layer (4) being an
inorganic oxide compound and/or a ferrite of the formula
MFe,04 with M being an element or a cocktail of elements se-
lected from the group consisting of doubly charged ions of
{Mg, Mn, Co, Fe, Ni, Cu, 2Zn} and/or a garnet of the formula
A3Bs012, with A being an element or a cocktail of elements se-
lected from the group of triply charged ions of {Y, La, Ce,
Pr, Nd, Sm, Eu, G4, Tb, Dy, Ho, Er, Tm, Yb, Lu, or Bi}, and B
being an element or a cocktail of elements selected from the

JP 2004-518565 A 2004.6.24
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group of triply charged ions of {Fe, Al, Ga, Ti, V, Cr, Mn,
or Co}.

. Magnetic thin film interference device according to one of

the claims 1 to 4, wherein said reflector layer (3, 37) being
selected from the group consisting of aluminum, aluminum al-

loys, . chromium, nickel, silver, gold.

. Magnetic thin film interference device according to one of

the claims 1 to 5, wherein said magnetic layer (4) being a
magnetic multi-layer stack, preferably a layered superlat-

tice.

. Magnetic thin film interference device according to claim &,

wherein said multi-layer stack containing at least two dif-
ferent magnetic materials or at least one magnetic magnetic

and at least one non-magnetic material.

Method for producing a magnetic thin-film interference de-

vice, made of optically variable pigments showing a viewing-

angle dependent color-appearance, comprising a multi-layer

stack including at least one light-reflecting reflector layer

(3, 37), at least one light-transmitting dielectric layer (2,

2’), at least ome light-absorbing absorber layer (i, 1’), and

at least one magnetic layer (4), comprising the steps of:

a) depositing a dielectric layer (2, 2‘) on one side of an
absorber layer (1, 1‘),

b) depositing a reflector layer (3, 3’) on said dielectric
layer (2, 2’), and

Q) depositing a magnetic layer (4) on said reflector layer
(3, 3").

JP 2004-518565 A 2004.6.24
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Method for producing a magnetic thin-film interference device

according to claim 8, comprising the steps of:

4) depositing a second reflector layer (3/) on said magnetic
layer (4),
e) depositing a second dielectric layer (2’) on said second

reflector layer (37), and
f) depositing a second absorber layer (1’) on said second

dielectric layer (27).

.Magnetic thin film interference pigment, obtained by commin-
uting the magnetic thin film interference device of one of

claims 1 to 7.

.Printing ink or coating composition containing magnetic thin

film interference pigment according to claim 10.

.Security document comprising a magnetic thin film interfer-
ence device of one of claims 1 to 7, wherein the magnetic
thin film interference device beiné applied onto a substrate
by a printing or coating technique or by a transfer tech-

nigue, preferably hot-stamping or a cold-stamping.

.Thin £ilm intepference device, such as a foil or a pigment,
comprising a first layer which comprises a ferromagnetic ma-
terial and a second layer comprising material selected from
the group of material having reflecting properties for light
and wherein the ferromagnetic properties of the first layer
are greater than the ferromagnetic properties of the second
layer, and wherein the reflecting properties of the second
layer are greater than the reflecting properties of the first

layer.

JP 2004-518565 A 2004.6.24



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 |

14

15

34)

WO 02/073250 PCT/EP02/01586

-21-

.Use of the thin film interference device according to one of
the claims 1 to 7, 10 and 13 for authenticating an item by
its optical interference properties and by its magnetic prop-

erties.

.Use according to claim 14 wherein the interference device is

part of a coating composition or a coating.
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