; e3et(Rz6T 117 Providing a substrate having an ITOfilm (or pattern)
Appl yi ng masking | ayer to substrate Form ng apertures (pattern) In masking
| ayer Cl eaning I mrersing substrate In catalytic colloidal solution Renoving
substrate fromsolution Rinsing selected portions Drying iwnr'~ Renoving
maski ng | ayer (optional) Imersing substrate in electrotess netallf

‘bat h Renmovi ng masking | ayer (If not re}ﬁved earlier) n~~mu~n 2“| “ﬂﬂmmmumm
UFia331 317 -4F 4b,35~06Figb7

*G00002*

Providing a substrate having an ITO
fllm (or pattern)

v

Applying masking layer to substrate

I

Forming apertures (pattern) in
masking layer v

v

Cleaning

]
Y‘

Immersing substrate In catalytlc
colloidal solution '

I

Removing substrate from solution

I

~ Rinsing selected
portions

I

Drying

AR ’ i

*163163*

Removing masking
layer (optional)

< |

\ 4

Immersing substrate in electroless
metallization bath

y

Removing masking layer (If not F i g 1

removaed earller)




,F~q. 6 0s 417 F 9 Flg 8 517 4a 10 4b Fig, 9 4b 10 Figs 10

617 21 4a Figs 11 20 Pad ,: " . w... t
217
1
AN :
AN
Fig 2
il I
3
]I
Fig 3
-1
*  Fig 4a

4b 4a



.Fia~ 12 4a ' 77t d4at 0 o o~ " ~ = ;ok

r . . ..S:~,r,~.;, ~  ....~ ~1. ~.~, ..;'\'thlllela,FiigM
JAY.A3 .A! .A.A | .A5
3/7
(}\\>4
O :
Fig 4b
~.

QO/ g6 Fig 5




.. Ada: }0>045 >0C
(#. #. 8| x| 822>~| >~| 25| 2>>>~| ?>~| “gf £ 23nnffffFfffQf fffffffffg333332229y~fff
g’?s’?’?’?WJ?’? { ’7’7’7’7gg~’7’7’7} ggv’?f W{ p’?’?g’?’?’?’?oo’?’?~ws’?3 ’73’7’7} ’7gv\p’7

?27?7>57?7~ |p0{s’70’7’7’7 ’7\/\/7
L 2<2952227>222299gg?7~>{ 2~>222W2 2 2WAuWWm? 222gg2g2??7~222?20W, 22227~g; 2?29?2772

2gg??2739?2232222W?22g~2229g???2?2?22?227~232232222~2g_~??2?2729?;

????9???20??~07?7?} ?; ?2?2=Powmw? ?2<??2??2?2=??2n??~?22wwW~?;

?W7 0?2gW? 2WW2WWM? ~WS S 40~S ~~??~owWf ~~?3??~v~g?3owo?f gg?3??7?g?3?wWf owg~wwwwogw
g?7?; 3~gf w???3~0} > A
33?~g{ =wgg?~g~sg7~gd ? wnf 373?7??~gf g~
33?3????}ggvgg33; /3‘328}' 1 ﬁ&

37?9#737?~ ?????39.3f~~039fff3999qqmu9ff99ffqu

ps?f f of s???} ??gf g~f 3w?g3?78gg~~n3?#??7xg~~3??2?2?~~f gxg~??~f g| gn?w??2~?22~2>f ~f f
f~77f~gffn7ch7fgvg7g 0993f ggg~ go7g>37777n7mﬁf~7~f7gg 37?,

~Wwf’7 ’73 OVW\I"OVW\po') ’73’7} ’7’7’7 ’7’7~V\/7’7g>’7’7c’73’7’79vgv\/>’7 >’73} ’7’7’7y\/\p gww} nggW\Mj?
3?99z???3?9?~ww?| ww\gvf g~g?3;

33?f gg?373??~gwgwwggwf f g?f 7?3f gg?~3???7?2?0Gvg??~gwgf o~~_f w??3?{ ??0~gf v~??" ?
3?27?2?22f gw?~f gww~g~w?33wlvgg~?33q?| f ~wy ???f ~~~f ?~~g?;

?~~n~~g??=9} ~gwowg~ gvfo933999~g~9931999~ 5?fog~~~gv~g3?;30n~~g~~g3;

=99 wf Wf gw g33?7???gf2= ; =fg23?7??3?7?a?f ggwggg3?;
’>ggf93’>’>3’>’>g\/\r~933’> 33??nf?g??3r 271 nf ?2?2s?=} gv~-x33{ 37?;

; g| w~v/ 33??2??27??~7 fg7777gfff927 W?~ f’?’>’>|’?~ ??= 97?: 33?~w~?gnf ??~gf x; 7
gg90 2wg?3{ 3?~p?73{ o|f ?c033; o| f* ?C?_33?7& 2?7?74 =~~0337~7;

. 2579} ~W030??2?23232AA n" ?3; ?; ?~v  ?17?; ?} 2?2g<~ 339~f \ gp{ >s333~f " 03g; 3?3w3f
s3| } g~33g3| 0; g; 3?73s? |77vvaMMfo~~3139m#, ~0;

~~f f ~s>3?7??2?7>~ |}mggv X >3?2?2vvwwwf f f ~s309s7?7 f~s31? fmmﬁgsléiMFQMF ~ggt @
?,8?gogn~ggx??9?~| ~ 2} g~gwgf gwgw-33?f ggf g?~03s?7~~
~~mﬁgg~m4~fg~m0~fvc339 AT T T T ~W?~=c337777 ~ovV7~7~~g] 9~0T $;

333: ?~~~f gggw3?333=?~ ~vaa;

;3?7 ;W g~g~??3; ????wwgf ggg; 3; ?~gwf ggg?3?~99??7?~gg; { ??} ~gw~g?} 2uw???~gf ?sw?w
~g~fs? ~3~vv ; s389} ow~~ ?3???2uw?3w~g| g~gof f ~ ss?333} ~gg~gf f
ss?33w?~hvgv| f vg s3398} ~| wgf ~g| ~ ~s33w98~g?g?~f vgf f c33?331wnw~gf f f c#33?331c
~{s?f g~vgvg~ 7303??f gww~~gg" ?31~?>~yp???~s3?vv}| zf " fvf;
37~s3?37?s} ~~} | Wf ~ w~f 2?33?77} 9?7?; { 9~f ?cs333;
wwhf f g~~| fffc>3~c3?3?}| ffgf ffc3??3}; ~>?39c~?>s;
3| W feffngWff " ?263?3| ?pgffff a333?2q?~?3{?3>43{}qgf| nf >>v; ?; 31gg~fa??;
33} ?9?73g>} ~ogwnf ?° w??~wf f 7233} ??| 33???9| hf| ~g?gg~~?33?g| f}ff g g?~33w?3?gg~3
?ff ~vf ~g~9>vg>c?~s3?f f | g~~f ~f ~| * >~g~3w~?| "y| vf } >v~vssv????v~f }d} pff * >~~~Ccs~
2?2?22 f | f| >Ffgg{ 3| f| fxg>ffg{>3s?f|>hgw-f g>??|ffg?s????<??wW?| xgG& g~{ ?37| ?xg
fg; 397??=9?979y?~}}~?; 3?~??3~?3333v][ ?c} 33;
nvfffffvff~?2{>0?2w=33=~ffff~f >0?~f g=?w~f g~?3?>3s3;
?3} f ~ww~vvf g~>gs?3?0>33??7} ?f ~~f gs0?| f ~} } f ~f ggf g>37s3?~~~g} vf gf ggg>?3s7?s: 3
3; ~oyf gg??0| vwv??s?~~~f ~of f v~~f W ~{ 67?;
3: 3?2~~~ff 0~~v??3=?y| ~f ~yf ~~f ~~f gg~gf ~~f ;
3s?n?f ~n~gnw~g~~f f ?2390vn9v~g~gv} g~vgf f wW0s73??~g~| f ~gng{ f s?37?y??>~~vgvvfff?
| } ~g~~f of >?} <>?2w?=8?wf f f >333;

;0 0~fff33372?2?272<???7~7Tw?Q~?Q?3; ?; 3<7>g?~3???3~?>0gwg} y?p3| w~g?3; 3?w?; ??03vg
?37?798; wf ~w8{ 3x3f ~~~nozf 038; 333w; 3} ~f <?333>9(q9?~~91yq?v~vgw; 7;
3>?379g~???733; ?3?~?33??y~fwf nf " f g" ??8#; ?333>; 3~fav fg ?; ??333?73;
33?7?7?339<wf | w~f g" nf g9s33;

;5 8gl fgwo g@ c?s#33s??{?0? c?03?gf n of ffgs?3337;g ~ ffgff??333?2?2?201ff ??03g
g~gwn~f 33cs3g~gnf of g?333?f g~p?wsf gf ~~f ?23wgf nf f ?f ?3px8?~f f ~=222g| v>>f p{?| f| w
Tff?2~?>>r 7} ffOLf gp{ ??| gw~f f ?290??s9f f } gv| vf 7?23}w "~ ?~?"t " ;

?3" } ~~g~nf ?2go3} ~f f ~f ?f 3?2?2?f w??y| ~fg fft~8733? fgf gnf x?~>| ?33?7??
fg??~n~nf f gg~s?s73~~~af f ~f f g7?7?3= 91ff~99q9ff|ngp>gvt°1}~~ff|g pn~>g~73~7?~9
0°°3<13|g>fmhmeg|ng>fn~9 {97?F; ??} ?~~fg~ff~} v~vig~ff~{??;} ~

; 29} =~wwwg~w s??3www~f gwnf f gf | g~ ?2G-w~f g~gf g?" ?} w2g@~c; 3\/\/>Wfffffgg~f’>>{v\f>’>
3o?ff}fgg9 ~f ?299~?wf f ~f f gf 0g>7C?9f f g0o>?=7>3?7?9~~0g~ gffgg>s>3377g g9gf f gg>399?
33?gwgwgf gs?33; f g~99~p~?; 3w~~0~s?} 3?3| 3y} wg4>?3?2w~wgg>>w~ ?7;
33?pyg’ ?3| ~~??3?73%?f } gf g~of ; 30939399fgf3?<pmp?3<th~ngvf‘?">-

33?3wsg~9~f " ?"° 7737mﬁ7~muggff 7

O PNNSN NN PN N E C O NININONINSS. PN o . N e I RN = V=V . . T . Y N . .



{=>~>] <> | 3] | | 7] <| 22| ~| ~=<?x{~| ~} <?xx~| <?| ~| | 22| ~| ?| ~| | | || ~?| <| } 22<~| 2222<?
?2X<>VS?X <P XPXPSXSOX>V>>>>~L| <===?7=?} ~<?X| ~>?X| ???X| ?~| ~~?2?x>??>?2?2?7%x?7?7|
2?22 ?2?| | | | ==??X?XXXX?2~>X?~>>>X??~?>>>{ ~?>>>~P>X~?<OXX?<SX X ?<X??<? 22?2?2777

<>}}x}?2?| =} 2|~} 2L [yl 21yl ]| xyls)
2x| | >>?=x]| | ?y>?=x| ?y>?x| ?>| ?g~%
?| ?2x?| {~?] | ?<| ?<??~| <~<?7?>| =~?~
?2>?| 2?1 ?] ?| | ?] ~??><xx?~x?~y| }~| }
>?| =?>>>7?| >=~>>| >=7>=77 Jjuni

~<<?~<L~<LK> >SS ?2<>>?

PEIXYLYEL =] 1d0?] 2] x| | ] 22] | x=<| 2] | x<[ | ?x<| [ >>
?>| ?2??2?X???%| ??~?~| X?~?~?| X~y~| X?Xy~| XXyx?| x

R2X?2?2x?| | ?| | >| >| ?2>?>7
[8>7>7<?7>7>>>{ >>>>} >?7
o <|}?>>| [ | ?]>>] ||| ?>>

Bl ° 7 >>~ X ?XX?XXP?XX?2X>X>
XP2X?2~X2~X?~~?{ ?~X?XXXX 7 [ ~X ??~{ ??7~??~~~?~~?~7
?X????<??<??| >~??| <>~ B <>| <>| <??7<?7>7<>7<<
?>?27><?>~-27???2?7<<~????2 <\ % - ) IR |\ 7~ ~?<~<~?} ~?>} ~?~7?
~ P~ P~X XX DX DX IX>?><F ' Bl 55 4 0500<07599<959<
?>><??>><?><?><?>| ?2<| | ? | >?| ??~~~~| ~} x} ?x} ?x
>} $w - u; 6; (45 6;C

27<| } <522222227<?2~<?

1113 2<) 2<} 2ws?} 22| %

ﬁ'>~<}?>??>>???>>?>>>?
P?9X???~2| ??~-?| ???~-7

x?22~2x?| x?| x?x?} 222| ?| 22| 2| ?| 27} 7} 2} 2222722
>?2>77777222222222227272727 % S 222272/ 2227722222222?
22y27?} 2} 2} 2} 222y x| x| 2x} 2x} >>22272| 22| 2| 2?X] ?] ?| ?x?x 22277 222x?| 2| ?| ?| ?| ?| 22| ?
22] ~| =} =2} 2~} 2~} 2~~?| ?2>7?| 257X ?>7<?227<<<<SAp| 2222><22222<222222222222227277272

.......... 22222222777727
2222222277} 22} 252} 2>27>> 22| x?] 2| ?| ?| 2222<?<?
<P<>P<P>PP>PISSKIS>X 2P P? >2~~~{ 0| | ~{| 22| ?2?~?
2{>2222277<2222=2=22=7>7 >><<>?| 2<~27<22222>7

>PWS=>=<~<=~=>>=>><>2<? 2 N = PP>PDS52<X 2<X PX PX PX ?X
2222222222>2?2>72>7>| 27>7 1. T = §2>22700>2>2>7577| 7| ~?

| 227>2| >?| >?272?7>>>7
?>??>?>?7>7>7?7?37?

(#.# FEEFrrrgffrreresfr ARSI - 23333~ g3f 333333333

23233375 ?25W332233W22wW?{ 2 N T R 0 27777W??s?2222272227{ ?
? 222?22?2WW??222?27s?2?; W22 I s e i

R=>>>Wg~ >02?7>?>?2W >~>f 2~ 5222272777

o337774@99777797|?mpooooooooo

2RSS 77T 27337227977227777| 277772277 :
?????????s???fg~vg}fmg~???3?3?333?3ié!§;1!1
23?33~0f f g~f ggf ~gvf ~~g?33?33>9>323320333?733332337332335X00" >>>>>>><<| | | XXXX

x(: "} #4k~ysnhc”YR U] c$”"a] c$a] ca] ca] c$”a] caV] c$a] ca] c$™a] cH™a

U] c$”a] ca] c$a] cTal] cal] ca] cal] ca] cZal] caU] cal] cal] ca] ca] ca] caU] ca] ca] cal] ca
V] c$a$%&, - 158;

CFIMO} wr ngb\ WQU] ca] cal] ca] ca] c$”a] ca] caV] c$a] caDLs] ca] ca] c$a] c$”aD] c$a] c$"a
] ca] ca] c$”a] ca] ca] caV] c$a] c$a

U] c$”a] ca] c$™a] c$a] c$a] c$™a] ca] c$"alqQs| cf ghi j kl moswyt nhc\ T} wr ngb\ WQU] D] c$a
U] c$”a] ca] c$™al] ca] cal] ca] c$a] cal] ca] ca] ca] ca] c$a] caD] ca] caD] ca] cabj ] ca] caD
, ] ca] cabDt 6] ca] ca] c$”a] cal] ca] caghi j kI moswyt nhc\ T} wr ngb\ WQU] D] c$a

U] c$”a] ca] c$*al] ca] cal] ca] c$a] cal] ca] ca] ca] ca] c$a] caD] ca] caD] ca] cabj ] ca] caD

I T .S I B .Y Y YA A PINNAT7 - Y N V.Y .1 AN

?~f ~~g" opvn~~g~~~g



JOL+10%&' (- !L+10983& ()- !LT10%&' ()- !1LT10%{& ()- o0aSE 10)) 10 H H 10 H
H10 HH ,10%H H& ()- '\p, 10%I\1& ()- F' MO%& ()-1110%4& ()- 10))dEaSE
10)) L! 10%}] & ()- 9" 10%}| & () - ZI 10%| & () - Y"y10%| & ()- 10%}| & ()- 10%}] & () -
$& ./01dVH 10 10 10"Z10%&' ()-Z'c 3Z10%&' ()-&L10%}| & () -6

10%4] & () - Y#3(10%}| & () - 158; CFSAdBVH:

10! | 0&10965& () - 109%68&' () - 41096&' () - M#S

6/7

21




10968 () -109%%& () -, 1096& ()- S[cfhjlngK/ :8&Z109%& ()-0&

1096& () -#109%B& () - MLO%& () -) S#H(109%&' ()-s6410%& () - Y! &10%5& () - npgr swe
A&Z10%b! | j sf109%& ()--'sf1l0%] & ()--S 10%} & ()-fl1109%& ()- 105 105

105) 10%%& () - WJ6CA& 1090& ()-m 89S 109%& ()-m 9S 10%*& ()-m 9S

10%t& ()-mt9S 10%& ()-m N-sf109%& ()--wWU6CA& 10%0& ()-m 8 9S 109%& ()-m 9S
10%$109%0& ()-S 10%& ()--tl "6 10%& ()-1 @10%& ()- Normal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Headi 3? 3] c"A "Default Paragraph FontOr
k1Sn6Ti mes New RomanAri al Couri er Al Root  Ent r yWor dDocunent

I"#B9& ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

" #B9R () *+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQR
" #$UR' () *+,-./01234567
<=>? @\BCDEFCGHI JKLM\OPQR
I"#S9R () *+,-./01234567
<=>? @ABCDEFGHI JKLNMNOPQR
" #$9R' ()*+,-./01234567
<=>?@\BCDEFCHI JKLM\NCOPORES

da




