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ti0i~~1,,t,1i, 6 o c, -3,-·1 ? o 1 ,._,? 7° tJ ::Z'.b. 7 o c, t~'.¥v 1/ ;;( 8 o t ?!:-i'fT 0 o 

r 0022] 
LED 1 01±, :g.13(1)3/t;z3%963/t;Vffi ( LED 1 0 r, LED 1 0 gl}.t,(LED 1 0 b 

) t·cb-&o -/;t;t:,, LED 1 Q{l)!ffl)i'. (ffl!{) ti, LED 1 OO)ffllj!ill!Ji'.t;:{:&:ffT6o 
(0023] 

<fi'W~@'.2 Ot±, LED 1 04:ift;:f!Hthh'ZhtJ, ~LED 1 00ffl~ill!Ji'.Hmj31Jt;:filij 
1i1i-t6l#W~@' O#W~@'.2 or, i#W~@'.2 o g&T/lM:fJ~@'.2 ob) t·ibo◊ ~fif,;s{_J 
i::u, l#W~m 2 0 !±, iml#-?~iW~ c· {l)JJ$t·:g. LED 1 0 {l)~iMz rlf M{@'.t· 
2b tJ' ro1Jfjjl$ ( !:RI 2 t'U, :::fl;Rljy;) t::J: ~,, '"( OOJ.llJt;:ifiiJfiill~h6 0 :1 t::.' ~ifi'W~m 2 0 Cl) 

l#WJ1f~1J ?!:-__l_lf J: -3 c T 6 c _ l#W~@'. 2 O ;o{fl~JfT 6ii'iJf~:1JiJ{*~ < ~ 6" 
r 0024] 

{711 i.. tL ~<ff t;:{* 6<#Ml~@'. 2 o t·<fftrr1J~:fJ ?!:- __l_ff 6 t::.b':it;:U, ~{;z[,;0fr.t:i: ?!:-~-?T of:, 
~i.;% 6 0 :1 tc:, ffti,f,;0:vfi::i: z~-'?Ttc:W)t;:;-ff 1/7°0.)ij~1J ?!:- __l_ff 6of'.~b'ib 6 t::.W), <ff 
w~m 2 o 0ii1iJt~niJ"*~ < ~6 ◊ ~1L ~<ti=fi-&'<ffm~m 2 o t·<wW~n ?!:- ___1:_i-r 6 
t::.W)t::t±, ~'A0vfi..:1tz~-'?-t£,~t%6 0 £tc:, ~'A0mI?!:-~-'?-tt::.W)t;:7, Y0m 
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( 5) 

IIJ:;IJ ~ J:::Jf 6 ,0~})% 6 t::.lh, l'%:W~@t 2 0 0iJ/f-lf~1J h'* ~ < ~ 6 , 
[ 0025] 

1f!ffl2007-322718(P2007-322718A) 

~ :b , Mi:W~@f 2 0 tL i&Mi-'\-1~{-iH;: fl 6 ~@ft~· Wt't:t~ < --C , "'ZJl..r-1- x ~T~ c:·--c· ib 
-J'"ClJ::\.io 
[0026] 

!WJ!t-1::: /''-lt 3 0 t;L LED 1 0 iJ'JE9 63/c0!ra£ ( ill£) ~LED 1 0 4lt(;:t§.!ti:l-t- 6-1::: 
1/-J;r (!ra£-l:::1/-J;r3 0 r, ~£-1:::1/'-lj-3 0 g&1.f!ra£-l:::1/'-lj-3 0 b) ·-cso ◊ ~:b, ~£ 
-I::: 1/'-lj- 3 0 i)>jlljr,@f~il.ofil@ftL LED 1 0 fJ>JE9 63/c0!ra&iJ"t9-!ililiJJ'i~c·if0:tH:L c:· 2:. 

t=jlljc1i: ~ n --c t J:: v1 2:. t um~,rc ib o 0 

[ 0027] 

7'--J\0•1 r4 OtL :;g.LED 1 Oi)>~903/c~~3/cgiH't5 Of!lli(=~<D•;.t r (-7-)\ 
D•1 r 4 0 r, 7'--J,D ·1 r 4 0 g}Sttf7-/'\D•1 r4 0 b) t·ift)!J, 7'--J,:Jf:;;J:fc~lfL 
--C\.•oo 
[ 0028] 

~3/c$;f.f5 OtL :;g.LED 1 OiJ>JE903/c~W:El1fJ\)T,Jv6 orn.ui=~<fflit-r (~3/c$;f.f 5 
0 r , ~ :3/cfflit-f 5 0 g &1.f~ :3/cfflit-f 5 0 b ) t· ib !J , Jf:Jtt;J:fc0%:Jk ~ lf L --C \. 1 6 o 

[ 0029] 

W:,I"aJ'\:;t,Jv6 0 tL :;g.L ED 1 0 fJ>~9 63/c~~~-t-6:3/c~~~-r U.eia~1,:t,Jv6 0 r 
, W:a~J,:t,Jv6 0 g&U.W:a~J,:t,Jv6 0 b) t·;.h6 o 

[ 0030] 

.y·1;, o1 ·1 Y7° 1) 7.:L 7 o !:;L :;g.i.eila1q,;1,,6 0i.J,t:,te!1Jf~ht::.3/t~~Jvt Lt, ~fix. 
~ ht::.3/t~tl~v 1/ ;( 8 o f!!Jlt;:tf:l!1Jt-t- 6 o 

[0031] 

tst~v >:(so t;L y··1;, 01 •:1 Y7° 1) ;;t.:L 7 o tpt::,t±rn-t~ht::.3/t~.f!t* vc, 7..;, 1) 

- > 2 0 0 J:j;:~{;ffi; Hl~9 6 c 

[ 0032] 

( t9:~~~jj;-~@f(l)MJ'i~f D '1/ ;, ) 

,l;JT(;:b\. •--C, *~13_.ij(l)ffi 1 ~J'i-&%!'i!H;:~U1~~~:;j;-~@!0~1'!~7··o ·1;, (;:-::>\. •t, 
[2ljj'ij~~~L~iJ> 0~MB_.ij9 ,b O [213 LL *JEB_.ijO)ffi 1 ~J'i-&:Jf:ftiJt;:~Ul~~~jj;-~@f 1 0 
0 O)fm~fD 'Y;, ~jj;-9[2l'"('ib6 0 ~:b' [213 .. CtL *JEl3_.ij(;:-::>\, l'"(l3_.ijfft;:t~B_.ij9 6t::.lh 
(;: _ tl~~~jj;-~Ji: 1 o o 0ffiJvt0~ffiiiJ"'§"llli}~ h --c \, 1 6,¢:t;:ffi~-t-"'Z~ t·ib 6 ◊ 

[0033] 

[213 (;:jj;-9 J:: -3 (;:, tl~~~jj;-~@f 1 0 0 tL J::.v:tLt::.ffiJvtt;:1J[LZ --C, ~cit.l-$9 1 t, 
ffi!Jttll-$9 2 c ~lf-t-6◊ 
[ 0034] 

~c'l:l-$9 HL LED 1 Q4lt(;:5E/hGht::.:;g.LED 1 00!ra£0§ffi~oc~ic:ft:l--C\.• 
60 2:.,..:.t·, §ffi!ra&t;L LED 104lt(;:5E/ht':,ht::.!ra.&O)$EX111l'ft'ib60 :it::., ic:ft:$ 
9 HL :;g. L E D 1 0 0~£ 0 l:t*(;: {* 6 § t~lt* ( ;t; 171 f-. ;-;: 7 >-· 7.. ) ~ ict!-t- 6 ◊ ~ 
:b, 7t? 1 f-.;-;:5 .;,,- 7..tL LED 1 04lt(;:5E/h (;,ht::. §:t~!WJ!t0l:t.I¥(;:J::-:> --Claili~h --C 
t J:: i.,o 
[ 0035] 

~ G (;:, ic·ffl-$ 9 1 ti, :;g.Mi:trJ~@f 2 0 0il1ilf~1J 0,g-m;:x-t L --C ~t'.@:liJ~~:ft*il1i-lf 
~n~ict!L l~•o 0 ~K ~ct!-$9 1 Ii, ii*ii1i-lf~1Jt=1tx_ l, :;g.<W:W*1i:2 00{'% 
:Wf'f~:iJ 0)-;:'.;m;:x-t L. l~'f!@:liJ~~:ft*Mi:Wl'i~1J~ic1ft: L l \, 1 l b J:: \, 'lo 

[ 0036] 

miJmffli 9 2 LL :;g.Mi:trJ~@f 2 O 0'%:W~@f 2 O r , <#Ml~@! 2 O g, <'%:W*@t 2 O b ) 

, :;g.!ra)jf-1:::.:,.,·'-lj-3 0 (!raff{-1:::;.,'-lj-3 0 r, ~ff{-1:::.::,,--i;,-3 0 g&ti!WN-1:::.:,.,'-lj-3 0 b) &u· 
ict!ffli9 1 t=tim~n zi_,,:5 0 :tc mutt11ffli9 2 a, :;g.{i:t11~1i:2 o t=*~~no~mr~ 
ffi!Jttll-t- 6..:. c t;:J:: -J --C, :;g.Mi:trJ~@f 2 0 OJ<#:Wl'i~1J ~$1Jffli-t-6 ◊ 

[ 0037] 



SEC et al. v. MRI 
SEC Exhibit 1031.1208 

IPR2023-00254 

( 6) 1f!ffl2007-322718(P2007-322718A) 

J"1{*s9i::tL i,Jmffl\9 2t~L ::g.mt.11'.--c>--it3 01.r-0JCZ1~T6~tf:lmtll'.i::llctlffll9 1 i,::llc 
1!22:-ht-: 1§1'~!rall'. i:: z J:tljix L -C, ~tf:l!raJl'.fJ>§ffl\ffl)Jf(::~ L -C 1, ,~1, \LED 1 0 t::x,f),69 
6 <wW~ti'. 2 o O)riiWl'f~jJ z 591,ftT 6 o 

[ 0038] 

£. t-:, ffjrJmffll 9 2 tL ::g.1wW~ti'. 2 o O)ii'flf~jJ vJ.5'itHc112ffll 9 1 t::llc1!2 t:- tlt-::ft* 
ii'flf~jJ i::fT (:: 1W: ½ -/;t:if> 0 , =&<%Afl~@'. 2 0 t:: ~jit--t -b ~mt: ( 1%Wl'f~jJ ) z ffilJffl'IJ--t -b ◊ 

[ 0039] 

{J!Ji_ tL ffi1Jmffl\ 9 2 t;_L LED 1 0 O)\ffl/l'.z Elffilffl/l'.(::i5:-5H 6 t-:/lbt::, =&lwW~ti'. 2 
o 01t;Wl'f~:1J z ~i {t l J: -3 i:: T 6 i:: , =&tWW~ti'. 2 o O)iilfff~:n 0),5"llfiJ,:ft*il'flf~:1J z 
mx.. -c l £. -3 t£'5'(::t:L llc.1!2Mi 9 1 t::llct!t:-ht-:;t '71 t-1{ 7 ✓ ;z z{* 'G-/;t:fJ> 0' iWW~ 
ti'. 2 0 (:: 1:!t~T 6 ~m ( ~Af]~jJ ) z :ft~{tT 6 0 -ti;( ;b t-J ' ffilJ mffl\ 9 2tL L E D 1 0 

0~/l'.iJ" El ffl!raJJ'. i:: i;t: 6 £. -z· <i'iW~ti'. 2 o 0<i'iW~:1J B~ft--tt-f' (::, ii*ilHf~:n Hi! i.. 
-J;t:1, ,ifllfflr9-z·;:t,171 t-1{5 > ;z zi*½~fJ, G<wW~ti'.2 o z:ft~t::ffi!Jf~T 6 0 

[ 0040] 

c ~ll'.m,1m0-wi1) 
J:'XT(::;B\, \'(, :;$:~BJjll)ffi l ~JJl!i:ffJ!lJ(::~6!rall'.ffilJm0-WJJ(;:-:)\, \'(, l:mOOz~!ra li;( 

tr• 0 ~BA--t 6 0 l:m 4 &u"'l:m 5 tL 2$:J'EBAO)ffi 1 ~JJ!!ifu\!i~i::1*6 !rall'.ffi!Jf~v'J-f§IH::-:) 1, ,--c ~Jl 
8]9 6 t-:ilb01:m"C'it 6 0 

[0041] 

aw(::, L E D 1 0 O)ffl;fj~'.i.lir.& (::),6 t, 'Z , L E D 1 0 0Wi!JfiJ>~{tT 6 WJJt;:-:) \, • 'Z , l:m 
4z~~l~iJ10~B]960 ~;B, l;Rl4(::;B1, 1-z, Wfif!mt±LED 1 OO)!raJl'.Z·it!J, ;ffiffff 
ti LE D 1 0 t::{j~Jit 2' h6 ~mt•it 6 o 

[ 0042] 

1:m 4 t:::if:9 c1: -3 i::, ~m-mtll'.1"fttt:t, LED 1 o O)ffl~iMiJl'.iJ,,.I.£ < -J;t: 6 = t ( iwml'f~ 
jJ z~~1tT 6 C:. i:: ) (:: J:-:. -C li'iJ...l::. l, LED 1 0 O)ffl~ilNiJl'.iJ>~ < ~ 6 = i:: OwAfJg~jJ z 
~:faT 6 c:. t) t::J:-:.--Ci.l.£TT6 0 wiui::c LED 1 oi::f*~~h6~ifilfJ>I c z•it !J, 
El ffi!ra&iJ' L O --C" it 6 t~ z {Jlff::~lf 6 i:: , :/',!tl:l!ra&iJ' L 1 -z· it .f, t£'5'(::tL lwAfJg~jJ z 
~i{t.T .f, 2:. U::J:-:, 'Z LED 1 0 O)!ra/l'.z Elt~!rall'. (L O ) i:: T 6 C: i:: iJ,-z:·~ -ti◊ -jj, 
~tf:l!ra!Jf/J>L 2 ·-cit 6.t{;,5'(::t±, {WAfl~jJ z~:fa9 6 = i:: (;:J:-:, -c LED 1 0 0!ra11'.z El 
ffl!WN (Lo ) i:: T 6 2:. i:: iJ,-z:·~ 6 ◊ 

[ 0043] 

u:i::, ~tf:l!rall'. t m~!rall'. t z J:t~ l -r, 1%W~ti'. 2 o 0<%Wl'f~:n zffi!Jm--t 0 iJlH::-:) 1.., 

--c' l;R[ 5 z~!ra Li;(;a> 0fJlB]9 6 0 i;(;B' l;R[ 5 ( a ) U, llct!Mi 9 1 i::ic.·12~ht-: Elffl!ra 
/l'.0-iJ)Jz:if:l--C:b•), l;Rl5 ( b) t:L \fflll'.--12>-lf3 O(::J:-:.--C:/',!tf:l~ttt-:~tf:l!ra/l'.0-
W!Jzjf; L -C 1, 100 
[0044] 

c:.0J: 3~t£'5'(::!±, ffi!Jm&i9 2LL ~tl:l!ffl!Jfi:: Elffl!ra!Jfi::v)£5lJ:t$t::J;fit---C, =&<W 
W~cti2 0 0~Wl'f~jJzt:J.TO)J: -3 t::WIJ !J '3--C 6 o J"1f*s1t::t:L LED 1 0 r 0il§:,jJ'-J:t$ 
(Rw)U, Rw= (30-20)/30~0. 33·(\:b-f>◊ jAJ~t::, LED10g0il§: 

,jJ'-J:t$ ( Gw) ~j:, Gw= ( 6 0- 5 0) /6 0 ~ 0. 1 7z•it t), LED 1 0 b0il§:,jJ'­
J:1::;$ (Bw) l:t, Bw= ( 10-10) /1 O=OZ•it-f>o 

[ 0045] 

1tbr;I.- \'(, lwW~ti'. 2 0 r(;:WfJ !J 3l i::, :h.0 <WAfl~jJO)llflJ,5' ( R ) l:t, R = R w / ( R w 
+Gw+Bw) =O. 33 (0. 33+0. 17+0) =O. 66i::-/;t:00 icij~i::, {WW 
~@'.20g(;:l!f1Jl)'3--C0h6?wAfJ~jJ0l!f1J.5" (G) (j:, G=Gw/ (Rw+Gw+Bw) 
= 0 . 1 7 ( 0 . 3 3 + 0 . 1 7 + 0 ) = 0 . 3 4 i:: i;t: rJ , 'ii'iW~cti 2 0 b (;:j!flJ •) '3-C 0 
h6ii'iWl'f~jJ0l!flJ.5' (B) U, B=Bw/ (Rw+Gw+Bw) =O (0. 33+0. 1 
7+0) =Ot~-f>o 
[ 0046] 

~ h , ffi1Jm&i 9 2 I ;t, ~ tf:l ~ ht-: 1'fij.5" ( W!J.5' ( R ) , 1'f1J.5' ( G ) & t.F1'f1J.5' ( B ) ) t:: JiG 
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t -r., ~JlO)ii'iW~ai 2 o O):@:f:il:;;t::t'F~ ~ h 6 fi:::kt'i'iWf'i~:1:J z ~ii'iW~ili 2 o t::JrJ fJ 3--C 
0o 
[ 0047] 

c:. r:7> l -3 t::, ffirJ :fftll$ 9 2 ii, f9{:t~£ i:: El :ffi~£ i:: O)~:H·lt.?¥ t::;;6 t -r. ~iWW~ili 2 o 
t::lfiW~:1:J zWIJ IJ 3--C 6 C:. t t:: l -:i --C, ~i%W~ili 2 0 CTJi%$fl~:1J ( il'l1f~1J ) O).@.Hh' 
fi:::kl%Wf'i~1J ( fi:::kii'f~1J ) HiLt i" i::, ;-t- 9 1 r- 1 \ 3 > :z z ~T 6 ~ t iJ,--c-~ 6 o 

[ 0048] 

( t9:'¥~'l:~~~il[O)j1J{t) 
J.,JT t::;}"3 t, ,-r., *J'B8)30)ffi 1 *JlffijJJi'[!H:: {I 6 t9:'¥~~~~il[O)j1J{t(::--::w, --C ,. rmoo z ~ 

~L~iJ1 J':.lmBJlT6o rill6tL *J'BB}30)ffil*Jl1!H'8~&t::f*M.it'¥~*~~ilil O OO)jtff 
z~T7o-rfil't"''ib6◊ 

[ 0049] 

rill 6 t::~T l -3 t::, :Z T ·1/ Y 1 0 (;:;}:, t- , --C , f1¥~*~~ili 1 0 0 U, L E D 1 0 41f i:: 
LED 1 0 0)~£~f9{:tT 6 •O 

[ 0050] 

7.... f '1/ 7°2 O t::;t:;t- ,-r_,. t~¥~*~~ai 1 O O tL ::Z f ·:17° 1 O "(''f9{:t~ht.:f9{:t~£ 
Uc'l'J$9 1 t::~c11i'.~htdH~~.ocUl::lli;ei""6◊ 

[ 0051] 

:z f ':/ 7° 3 0 t::;t:; \ ,-r_,. t5l¥~*~~ai 1 O OU, f9{:t~ociJ1 §:ffi!W..& i:: -fxT 6 iJ,ffi 
:O'Z LED 1 0 41ft::frJ5ET 6 0 it::.,. t~¥~*~~M 1 0 0 t.L :@:--C (7) LED 1 0 (;:--::, ~ l 
-r.~:t~£iJ1§:ffi~tli::-iti""6±~i;t::tL -jj;O)~J=_!Ht7i""6o -1L t1'¥:ll'l~~~ 
di 1 0 0 i:L f9{:t!W..&iJ1 Elt:m~£ t-:ft L~v, LED 1 0 :b% 6 fE.,i;t::tL ,:Z f ·0° 4 0 
O)~f_!(;:f/6 0 

[0052] 

kr '1/7°4 0 t::;t:;t-,-r.,. t5l'¥~~~~M 1 0 0 tL ~LED 1 OO)!W..&z §:t~~£t­
f!{~-lt6 t.:&':>t::&-~~~<%W~ai 2 o O)ii'f:'lf~1J z JUii> 6 o 

[ 0053] 

kr,:17°5 0 t::;t:;t,-r_,. t5l'¥~~~~ail O OtL _7....f ,:J7°4 O't"'Jtfll, t:.ht.:ii'f:'lf~ 
1JO)ii'ft UW:'lf~1JJ!ff) iJ'fi:::kiW:'lf~n zmx_ 0 :o'Nt;,zf1J5ET 0, tt..t.:, t1'¥:ll'l~~ 
~di 1 O O tL il'i~1JJ!ffh,fi:::kil'i:'lf~1J zJl:1:Lt 6;1%.@.t::LL :z f ,0° 7 O 7l:7l!:f.l!H::f/ 
1J .. iW:'lf~11 J! ff n1:&::ktW-Jt~1J .kt Tt' ib 6 ±e.,1; i:: u, kr •0° 6 o 0):71!IU:f% 6 ◊ 

[0054] 

:Z:'f-,1/7°6 0 t::;t:;t-,-r_, f5l'¥~*~~ail O OtL ~LED 1 OO)!W..&z §:j'~~£t­
f!l:~-lt6t::.&':>t::, ~<%W~ai2 ot=~~i""JZ~~m1zfl~L'iJr1t::iRJE'.T0, ~f*li"Jt::t.L ti¥ 
~~~~ail O OtL f9{:t~£c §:ffi~£!::0)~7J\,(::J;Gt--C, f.5:;T~-l±-6&,-,ltb%6ill,i£ 
z~:t L, ~:t Lt.:U,i£tc:-it LED 1 0 O)~~i££z{.ff;T~-lt 6 t::.&':>t::&-~~~m[z~JE'. 
To, 
[ 0055] 

:z f ,0°7 0 t::;t:;\,--C,. t9:'¥~~~~ai 1 0 0 tL ;-t-91 1--1.;;3 ::,,,;zztt~ L~iJ,t:,, 
~<i'iW~ai 2 o t:: i*~T JZ ~ ~i.m ( ~lfiW~ai 2 o t::JIJ IJ 3--C 6 ,c.::.., ~ lfiW~1J ) z iRJE'.T 
6 o ~f:il:;;lil.;Jt::tL t!k'¥~*~~ai 1 o o tL f9{:t~£t §:ffi~£ !:: 0)~'5Ht?¥t::J;G t -r., 
,im~ili 2 o t= i*~T ,z E' ~t.m < mW~ai 2 o t= ·.1rn 0 3-r. 0 F(. ~ ,iwn~11 ) z iRJE'.i"" 0 ◊ 
[ 0056] 

7, T "I 7' 8 0 t::;t:; \ ,-r.,. ~'¥~*~~di 1 0 0 tt, ::Z T "I 7° 6 0 Xtt::z T '1/ 7' 7 0 "(''i,'k; 

JE'.~ht.:~i.m «~Wf'i~1J) t::1JE-:i--C1%W~ai2 o zflfl~rJt::mrJ~T6" 
[ 0057] 

~ i:, , f9:'¥~*~~ai 1 0 0 tL :Z T ·17° 8 0 0) ~i=_mtr*~7 i"" -b t , :j:IHl :Z T •17° l 0 
7lmf_mt::~-:i--C, :Zf-·1/7° 10~7,f-·1/7°80 ~Jl,,-7°~l'_!i""0 ~ U::l-::i--C, LED 1 
o O)~~iMzfi:.i"@I1tT -b ◊ 
[ 0058] 
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( fi::ffl&tf',WJ:m:) 
*J'eBJjO}ffi 1 ~:limID:liJ.t:fii': 0 f!J:¥~*~~@'. 1 0 0 t: J.: :h!:f, ffjlJttlJMi 9 2 fi, ~lt0<i 

W~fii 2 o O)ii!fff~jJ O)i;--llt ~ :ffi'ddJ!fff~jJJ,:J.T t: ~ '!::> ~l;' t:., ~W~fii 2 o ~ ffirJttllT 6 z=. 
t i: J.: -:> -C, f!J:¥~*~~@'. 1 0 0 O)~@'.;r~pJrfJ1~iMi t ~-:> tc:fi.ii;-~ c:· t:, f9:¥~*~~ 
fii l O O O)ii!fff~::fJfJ"YJmH:~1JllT 0 2: t ~f!IJffilJT 0 2=. t fJ1-C'e: 0 0 £..tc:, ffi!Jttll'Mi 9 2 
t"~=txO)~W~fii 2 o ~im}}'H:m!Jfooi" 0 z=. t t:J.:-> -c, LE o 1 o O)~~i&£HM~u,:a 
J@ft.T 6 z=. t fJ">t·e: 6 ◊ 
[ 0059] 

.i tc:, *?EBJJO)ffi 1 ~»f!iID'.imt:fii': o t!J:¥~*jf-~fii 1 o o t: J.: :htf, mr1mMi g 2 ti, L 
ED 1 0 O)mtffr~ 1::H~mtffrt -J.k~-1±- J: 3 t T 6 t, 4}<iW~fii 2 0 0iWff~jJO)i;-Hfi 
ii*iJ!tff~jJ~~j_ -CL .i -3 t!;i;-t:, LED 1 0 O)mt£fJ>§r~ml£t -j:,f(9 6 :£ c·~w~ 
@'.2 0 O)~;tfjfjE::fJ ~~~ft.-1±-ft:, ;t-'71 f-J'\7 Y :Z Hit::>T£·f}0{#;tfl~@'.2 0 ~ffilJttlJ9 6 
o fJh -C, f!J:¥~*jf-~@'. 1 0 0 0iWJf~::fJ;o1~ffilJmH:~:JJllT 0 2: t 7£ < , LED 1 0 0) 

mt£~ftJ@1t.i" 6 z=. t fJ"t·e: 0" 
[ 0060] 

[ ffi 2 ~:limID!iJ. J 
J.2J.Tt:;B1, ,-c, *?EBJJO)ffi 2 ~JJf!iIDl't!H:-:i1, ,-cf£BJJi" 6 0 ~;t:;, t'lTt:t::n ,-c tL J::3£ 

Ltc:ffi 1 ~1if!!ID:liJ. t ffi 2~:/im%'.im t O);f{H~-~t:-:=i1, ,-c ±t L -Cf£BJJT 6 Q 

[0061] 

§'1~s'-Jt:tL J::.:;£ Ltc:ffi 1 ~nf!!%:liJ.c·tL fl¥~*~~@: 1 0 0 tL <fiW~fii 2 0 t:{:!t: 
Mrt.t:h6~ii (~;tpg~::fJ) O)h.t:~t,-z'.'ffilJttllT6o 2=.:ht:ML't', ffi2~1if!ID'.imctL fst 
¥~*jf-~@'. 1 0 0 tL l#W~fii 2 0 t: f*M ~ :h 6 ~v[ ( ~W~::fJ ) t:1J□ x_ -C , L E D 1 
o t:f*M~tl.6 ~m~ffirJttlli" 6" 
[0062] 

( f!J:¥~*jf-~ctl:MMi~f o "J 7 ) 
tJTt:;t:;1, 1-z'.', *?eBJJO)ffi 2 ~:/imID'.imt:{lU!J:¥~~-'f:~@'.O),fiH~7··o '1/ 7 i:~1, ,'(, 

fil!OO~~mtL~fJ"0fltBJJ""t 6 o fill?tL *?eBJJO)ffi 2~1if!i%J'llH:1*6:f9:¥~*jf-~@'. l 0 
o 0)~~7··0 ,y Y ~jf-i"fillt•£>o ◊ ~;r:;, fil!7 ttL J::.:i£Ltc:12{13 t [l"tJ-O)fflJvti:-:i1,,-c 
!:J:[l"tJ-0)11'~HtLn100 :H:, fil!7ct:J:, J::.:;£Lt.:[;Rl3t[l"tJ;fflH:, :f!J:¥~*~~@'.l 
o o O)fflJvtO)-'MifJ"~lllt} ~ tL -c 1,, 6 ,~ t: ffi~i"FZ e: t·£> 6 0 

[ 0063] 

fil!7 t:~9 J.: -3 t:, }/J:¥~*jf-~@'.1 0 0 Ii, LED 1 0 t, <fiW~@'.2 0 t, mt£-c 
Y'lt 3 0 t , ic1t!$ 9 1 t , ffi1Jf$11$ 9 2 t ~ 1fT 0 o 

[ 0064] 

~c1t!Mi 9 Ui, 4}{#W~fii 2 0 O)iJ!fff~::fJ&tf'4} LED 1 0 O)iJ!fff~::fJO)ifm:xtT 6 
fi*iWff~n otw~fii+3/cvJi!) ~tc1t! L -c 1,160 .it.:, ~ct!Mi 9 u:J:, LE o 1 o i,:f!t: 
MrT 6 ,..:. t fJ'>ff~~tl.6 ~ifO)ft*JE'.fli~ LED 1 0 4Jft:~cffi L 't' 1, \o" 

[ 0065] 

ffi!Jflll'Mi 9 2 ti, <#W~@'. 2 0 , ~£-c Y-tr 3 0 &lf~c1t!$ 9 1 t:1J□ x_ -C, LE D 1 0 t: 
l tim ~ tL -CH I) , 4}1#W~@'. 2 0 t: f*MT 0 ~Vii ( ~W~::fJ ) t:1J□ x_ -Z , cg. L E D 1 0 

i:f!t:MT 0 ~vn~m1Jtt11T 0 0 .it::., m1Jtt11Mi 9 2 tL cg.{iw~fii 2 o O)iJ!fff~n&u·cg. LE 
D 1 0 O)jj!jff~::fJ O),@i'gt ~ fc 1t!Mi 9 1 i: ~c1t! ~ ht,.: ii*ii1iff~::fJ 0%W~fii ~ 3/c~l.!Jl) w. T 
t=*-:=it tit:, 4}LE D 10t:i**€t~tl.0~m~ic1t!$91 t=fcffi~tLtc:ft:kJEtiil,1T 
t:*t:>~-;,j>(:.,, 4}~;tf]~@'. 2 0 t=f*M9 6 ~iM&tf'4}L ED 1 0 (:f*MT 6 ~i;[~ffilJttlJ9 
Oo 
[ 0066] 

§'1~s'-Jt:ti, ffi1JttlJ$9 2tL l#W~@'.2 0 i:f*tl:tT6~m~~-?T 2: t t:J.:-:i-C LED 
1 00)mt£t,i[l'i]J::.i"Uf1Jit <1:.lT, i#W~fii~Bff:ffilJttllxJJ.$) t, LED 1 0 t:1*MTo~ 
iM~~-'?TC:.t(:J.:-:,-CLED 100)~£b>[l'i]J::.90~1Ji;-- (.LJT, 3/cvJi!~j_jffffiljttlJ:):}J.$) c 
~J:t~i"'"6◊ 
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[0067] 

if.::, ffirHfE1!$ 9 2 !:L :YcVJlt~i.m:ffirJttll~JJ$iJ{<fi"W~M:~i.m:ffirJtt11~JJ$J:: I) t ~1, ,:t£irt::tt, 
~LED 1 0 {::{!~tft"t 6~fj'[z~ritW~M'.2 0 t=~~T 6 ~iffLJ:: I) tfl::n: L ·rnuttP-t-b ◊ 
--Jr, ffi1JttlJ$9 2ti, :Ycimt~vfi:ffi1JttlJ:!iJJ$1JqftW~ctii~mt:ffirJttllx-/J$UTt·&')6t£irt::tt, ~ 
1#W~@'.2 Ot::{!~~T6~ifiiz~LED 1 Ot::{*~i""6~mt:J:: I) t,fJB'i::LtmrJtiPT6o 

[ 0068] 
( ~JJEffiljttlJO)-fylj) 

,l;lTt:::BV1t' *~8JjO)m2~J'mi:JF!'mt=~6~£ffi!JttlJO)-fylH::--::i1;,--c' 1211:ifiz~~L~ 
t{ 0 fillBA-t 6 " 121s&u-r1219 tL *JtaA 0m 2 ~J'mifu\tt~H= Hi 6 ~£ffi!JffEl!crJ-f§IJ t::--::i 1,, --c ~Jl 
B__iji"° 6 t~/lbO)l2lt·;t -ti o 

[ 0069] 

ft.Wt::, 1%W~ctii~ifiiffirJttllxJJ$t::--::i1, it1218 (a) &lFl;Ri8 ( b) z~~ L~/J'0~JlBA 
T 6 0 ~;B, l;Ri8 (a) t::-t:,1, •--C, ~fi!U LED 1 0 0~£c·S I), till!fllii LED 1 0 0) 

ffl~ill!JJEc·S 6 0 :£ t~, !;RI 8 ( b ) t:::B 1, •t, ~fi!tt LED 1 0 0$~ill!l!ES 1), tiftl!Li 
1#W~@'. 2 O t::{*~0i1.6 ~1.m:t·;t I), Ta !itl~:i::w~jy;~@'. 1 O O '7J5'~3\,jg•c;t6 ◊ 
[ 0070] 

!;RI 8 ( a ) t::jy;'°t J:: j t::, LE D 1 0 0)~£t:l:, LE D 1 0 O)ffl~iUIJ{__l:_iJ, 6 (;:1fE-:, 

t f.l£TT 6 o fylj,i_ !:f, LED 1 0 0$~ill!£/J>T 2 t·;t 6 :l:£itt::!i, L ED 1 0 O)~r,tii 
L 2 --c·s ')' LED 1 0 O)ffl~ill!&b>T 1 c'S6:f:£itt::t;t, LED 1 0 O)~JJELJ: L 1 t·s 
-tlo 
[ 0071] 

~:b, §1'~~£iJ{L 0 t·S6±i.iirzffijt::¥,!f6t, LED 1 00~£/J>L 2 -c;t6:f:£it 
t::U, LED 1 0 O)ffl;lj[t1l!£z ___c_!,f 6 .:_ t (;:J::--:, t LED 1 0 O)@'ffzT,f 6 2:: t ;oHrJfi~ 
t·S-tio -1i, LED 100~£/J>L 1 c·S6±Jirt::!;t, LED 100:J$;1j[ill!.flt~:Tff6 
2::. t t::J:: -:,'(LED 1 00~l!Ez___c_lf-b 2:: tlJ{liJ~c·S6" 
[ 0072] 
-1i, 1218 ( b) {::jy;'°t J:: :it::, l#W~@'.2 ot=~~0h-t,~i.m: Owffl~@'.2 QO)i)/fjf 

~:;IJ) zitj-'?T 2:: U::J::-:, t LED 1 0 0)$;1j[ill!£b>{Jf;T-t MrJir ( J,:J.T, ffl~t:il!E{Jf;T 
J!flj@r) ti, LE D 1 0 0)$;1j[fll!£/J>)'~'Aill! ( Ta ) t::.ili-5 < t::1fE -J t ,j, 0 < ~ 6 ◊ J'y!J ;i_ (;f 

, ~iMi£iJ{T 3 --c· s 6 :!:£it t:: iiffl~ill!nt {Jf; T1'¥'Ji'rb'~1, , :l.r-, 1_m;lj[ill!£1J, T 4 t· s 6 t£ir 
t::LJ:fflfj[iUfI£T1'¥'JitiJ{11=:mt::{Jf;1, •◊ 
[0073] 

!;RI 8 ( a ) &tf'1218 ( b ) (;:jy; Lt~ J: j (,;:, LE D 1 0 O)ffl;lj[iUiJ%'Aill! ( Ta ) t:: 
.ili--:J < t:::ffE-J tffl;lj[t1l!fltf.l£T1!?JirihJ, 0 < ~6 t~/lb, i#W~@'. 2 O t::{*t€t0 h6 ~i.m: 0#' 
W~@'. 2 0 0il'fff~1J ) zitj-'\"' Lt t' LED 1 0 O)@'ffz __l:_tf 6.:. t h>fl. L < ~ .f, 0 T 
~.:b"G, <#W~@'.~mt:mrJtfEll~JJ$!i, LED 1 0 O)ffl;lj[iUil>5'~'Ai1Ni (Ta ) t::.ili--5 < (,::1fE 

-J'(,J,0<~60 
[ 0074] 

o:t::, :YcVJJt~;u11:mJ'.JJ$t::--::i1, ,--c1219 z$~ '--'~b, t:>fll13A-t .fi O ~-1:,, 1219 t::-1:,1, ,--c, 
~ftli!i LED 1 0 O)~JJE·es IJ ' ffill!fll!i LED 1 0 (::1'*~0 ;fl..f, ~vnt·&') 6 0 

[ 0075] 
l;Ri9 t::jy;'°t J: j (::, LED 1 0 O)~flt!i, LED 1 0 t::J'*ti't~ ;fl..f, ~ifii (LED 1 0 0) 

ii'fff~:;IJ) iJ{itj;i_6(::1fE--:,t___c_R-T60 WIJJ...!::L LED 1 O0~JJ:t,§~~£ ( L 0 ) c· 
S.fi:l:£irzf§1Jt;:¥,ff.f,t, LED 1 O(::f*Pa0i1.6~mt:UI O t•;t.f,i;;', LED 1 O(::f:.!t 
~0t1.6~i.m:zft*Ji:::r@- < 1 MA x ) £ t·__1:_:f6 t, LED 1 O0~m:ttLM Ax ~t·__1:_ 
R-'96 

.:.v-JJ: :it=, LED 1 O0iffff~1Jh,ft*Ji:::*% ( r MA x ) z1l'iU .. ~~ 1ielfflF9c'S:hif 
' LE D 1 0 O')~&z ___elf 6 s:. c:: b>liJ~c·S 6 0 

[ 0076] 
!;RI 8 &ur!ZI 9 z ~.ffit L ~h' G maA L tc:. J: '3 t::, ?wW~ctii~iffLiM ttll½-/J$U , 5'~'Allifr ( T a 
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c LED 1 0 O)~~i!!&c O)ilNtJJJit;:J::-:> --CffilJ;f\'J~~tt, x?l:~ifit:ffiljmJ~}J*l:L ~LE 
D 1 0 O)iii*.5Et&t;:J::-:> ZffilJ;j\'JB~!t o o 

[ 0077] 
( t!l:1i~•H~:.iF~ii:O)t1J11= l 

.trn::01., 1--c, 2fs:JEBJlO)ffi 2 ~J'i&ID~t=~ot!l:~~:fL~:.iF~ti:O)tJJ11=t=-:J\., 1--c, rRJoo~~ 
~ L~iN::,lJtBJli"" ◊ 0 ERi 1 0 tL :;$:§EBJjO)ffi 2 ~J'j&JB~t=1*61!1:~:~fL~:.iF~ti: 1 0 0 O)tJj 
f1=~:.iFi""7 □-Effi"c·&:io O ~:o, ERi 1 o t=.t3t- ,z, ;.z f- •17° 1 o~::z-r •17°7 OO)~f_tit 
, J::3~ lt..:ERI 6 c µ't}1$R"c'S o t..:th, -fO)fJlBJlt;:-:Jt, 1--C U'€i'~T o o 

[ 0078] 

rRJ 1 o t=:.iF-t J:: -3 t=, ::z -r •1 7' 1 1 o t=.t3 \., 1--c, t!l:~~~:.iF~ti: 1 o o ti, xim~mrmu 
m~JJ-¥n'<WW~ii:~v[ifjlj:f(ftl~}J*J:: •) b ~I,, 1b>'t§'h>~fljJi::-t ◊ ◊ it..:' 19:~~~)F~@: 1 0 
OtL xiW~ifit:ffi1jmJ~JJ-¥iJ'{W:tlJ~ti:~B[iliUmlx1J-¥J:: 1J br□:1V1;!:~i'ft=tL kf f71200) 
~f_tt=:f% IJ , x~~mrmum~JJ-¥iJ~<wW~ti:~tmm111Jt1Jxv-¥i_:rrz·s o ~-~t=tt, .A -r •17• 4 

o O)~f_tt=:fo/o 0 

[ 0079] 
~.:f:3, k;r•'J7°l l O(i, .7,-f-•:;7°3 O"c't~tl::~,il'.;o>§t:l\'{!l;r[i,il'.c-JJ(l~1.,1LED 1 0 

:0%6 cf'J.5E~:ht..:~i'i't::frb:ho~f!i!-z•so ◊ 
[ 0080] 

;.z T •:f 7° l 2 0 t= ;fc:, I., I l ' f!l:~~*:JF~@: 1 0 0 tL L E D 1 0 O)!W~ ~ !=Hl~ll'. C -
fk~-tt6t..:tht;:, LED 1 Ot::i!tMT,cz~~ilit~JVll:b-&o J'f:j'.,fq'r")t::ti, t~~~~:.iF~ti: 
1 o ML ~,tt-t:::,.,,y3 ot=J::-:>cf9{tl::~:htd~tl::~Itc~c.ffi'im9 1 t=~c·l!~:ht..:!=Jtl~ 
ll'.t O)il§:'.H+=~-:5'1., 1--c, LED 1 o t=i*Mi"",cz~ ~m;;~ J[.fit -& 0 

[0081] 

7..-r •'!7° 1 3 0 (;:;Bl., l(, t!l:~~*:.iF~"ii: 1 0 0 (i, 7..-r •'!7° 1 2 0 '"'(·J[.fit G:iV..:~ 
im: U*M~ili[J[.fi) 7J':i!i::k5Et&Hi!.zob~b•~LED 104ltt::flJJi::T00 it..:, t!l:~~ 
*:.iF~"ii:1 0 OtL i!tM~ffit:J[fiiiiii*5Et&H:~.z-&LED 1 Ob%6±ii'ft::!i, 7..-f-•:; 
7° 4 0 O)~f.ll!{::fi IJ , {!!;Mi'~B[J[.fiiJi:ft*Ji::t&~Jm j_ o LE D 1 0 iJ,~ i,, ,;.I-J;i'ft::U, ;.z -r 
'1/ 7° 1 4 0 O)~f.ll!t::fi-& 0 

[ 0082] 

;.z -r '1/ 7° 1 4 0 t=B 1.,, --C, f!l:~~*:JF~@: 1 0 0 ii, ~LE D 1 0 O)~/Jr ~ EH~~& c 
-fk~-tt-&t..:tht::, ~LED 1 ot=i!tMi'i""J'(~~mt~ilfil5JIH::iR5ET-t>o Jaf:~li"Jt::U, t!l:~ 
~~-=f;~@'. 1 0 0 ii, f9{tl::i!!ll'.t §tli!!&c O)il§:frt::J;G t "C, LED 1 0 t::i!tMi'T''Z~ ~ 
ifit:~iRJi::i""-&" 
[ 0083] 

7..-r·17°80at::31.,1"(, f!l:~~*:.iF~ti:1 OOU, .7.-f-•y7"60, 7..-r·17°70X!i 
7.. -r ·1/7° 1 3 0 "c'iR.5E ~ t1.t..:i*M~im t= :{jh Z , L E D 1 0 XU {#"$1]~@'. 2 0 ~ @irn= iliU 
mli"-&o 
[ 0084] 

~.:f:3, f!l:~~~jj;~@'.10 Ott, 7..-r·17°800)~f.l[iJ,*tTi""6c, :j:ijU.7..-=t-·Y7°l 0 
O)m:Elllt::):;,hc' ::Zf-·17° 10~.7,-f-•:;7°80 ~Jl,,-7°~:fll!To = tt=J:: -::,"(' LED 1 

o O)~~i!!ll'.~:i&:im11::i"" 0 o 

[ 0085] 

= 0) J: -3 t::, f!l:~~*:.iF~ti: 1 O O ti 7.. -r ·1 7" 1 O ~ ;.z -r ·1 7° 8 O ~ JI,- 7°\1!1f_l T 6 = 
c i::J::-:> "C, LED 1 0 t::{!!;Mi'i"" o ~ili[~~-'?T = c t::wgl1;J l "CLE D 1 0 O)~~i&Itn' 
~till L "C b , L E D 1 0 0)$:l~i!!ltiJ>iii:i@{I:: ~:ho o 

[ 0086] 

( f'i::ffl&U-~JJ:m:) 
2fs:JEBJJO)ffi2~J'i&%:li&t::{*U!l:~~~:3F~ti: 1 O O t::J::htL ffi1Jtw'im9 2 ii, ~iW:W~ 

ti:2 0 t::f*M~:h-&~ifit:tc:ft"cti~<, LED 1 0 t::f*M~:ho~ifit:~ffiljftl'll-t' 6 ◊ tt.t..:, 
ffi!Jftl'lli'm 9 2 tt, ~J:tO) LED 1 0 ,?ltV~~O)<#"W~ti: 2 0 O)jjljJf~jJ JJi'.lltb'iii*il!f-ff~ 
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jJ ( xv» +<w¼l~@'.) ~Jl'!U .. '£ i., \ielfflr-Jc', LED 1 0 liUF<wtlJ~ili 2 0 ~ ffilJmT 6 ◊ 1iE 
.-:, '"(, LED 1 0 0$tiii'llUftii7~%iMi (Ta ) t::lli:-:Si., 1t1w¼l~~irltfti!Jm:tlJ-¥b'fl=tTT 
-ti~c·~.-:,'"( k LED 1 0 0)~)1'.~~}J.$a~t=~th6 C:. tb>t··~ 6, ,fO)*i'f~, tl~:lf:l 
*~~ili 1 o o 0il/fff~1J0:ij!f1Ja~ffllffi'lT ;,s = t iJ,--c·~ 6 0 

(0087] 
[ -f0f-1!!0~n!!iID:liJJ 

:;zj-;-9EBJRiJ::.~ Lt.::~.u!!iJB~t::J: ":> t~JtBJJ LtdJ>' C:.O)lffl~O)~$~'£Tlffili~&tFl:Rl1mii 
, ;:_ 0§EBJJHl5ET 6 b 0--c·~ 6 t f_ljg,TFZ~ c'!f'Jl., '◊ ;:_ 0!ffl~;i;;, t:, ~*~(::Uf3R•lz '£ 
fi':ff~1fffiID~, ~tf&{JIJlHl~fflttvtii.JiBJJ /::, 1.l' t '£ ~ -3 o 

[ 0088] 
{JIJ i.. tf, J::.~ L t.::ffi 1 ~tf&ID:liJ&U'ffi 2 ~1fffiID~ tti, ~-'F~@'.iJ,:tst'.§'.:lf:l*~~ili 1 o 

O t·~;,s t0t L t~JGBJJLt.::i.l', C:.:ht::F,HJE'.2>:h.6 bO)cU~i.,,o ~f;if,;l'f1t::U, *~~@'. 
ti, :tJH&0x~~1fT6*~~@'.c·ibh.tfJ:<, LCD3/17..7°v1, 7'Cl;Jx.Y-;7, 1) 

77"'Cl :J x. Y 1/ =1 /"T v c'J t·-c•·if> .-:, t b J: v •◊ 
[ 0089] 
~ t.::, ~ Lt.::ffi 1 ~1fffiID~&{/ffi 2 ~1fffi:lf1Jl'Jc'(i, xW101kJiJ H~iliT 6tt~~tfj$ 

i.Ji~J1:-t:: ::./'lt3 o ·-e~6 t,0 t L -c~JtsJJ Lt.::i.l', =t1J::F,JJE'.2>:t't6 t,0--c•t:J'Ji., ·◊ ~~a~ 
t::U, 1k:licit~ili$ii, x~0$tii£&~~/:BT 6i£&-t:: >'ltt·ib .-:, ti., J: i,, ◊ 
r 0090] 
~:B, 1k-rm~ili$h>i1Nt&-t:: ;.,'lj-"(''if) 6 t!hi'd::(;f, ffi!Jmi'IB 9 2 U, :7e~O)!f.a&c'U'J < t 

' :7e~O)~i£&~ ffll, ,"(' <ii¼l~@'. 2 0 "?LED 1 0 t::{*¥62' h.6 ~v[~ffilJmT o 0 

[ 0091] 

2- /::, t::, J::.~ L t.::ffi 1 ~tf&ID~&U'ffi 2 ~tf&ID~ t·u, x~f.l'> L E D 1 0 t· if> 6 i, 0) t 
L -c~sJJLt.::1.i1, c:.tLt::F,J5E~h.o t,0--ctt'Ji.10 ~f;if,;a1;Jt::ti, :3'c~ihMi&fJX=r¥-t1~1f L 
n .:fUf' *J'EBJJ~:iffifflnJff~c'if) tJ' :3'c~tL v--lfy··1 :1-- f '£ t't·«n l l, J: V10 

[ 0092] 
~t.::, J::.:i£Lt.::ffi1~1fffiID~&{/ffi2~1fffiIDJl'Jc·u, i£&~1ti'i$:b>LED 100)$tj;i£ 

lt~Ttf o<wW~@'.2 o --c·s ;,s i0t L tfJtBJJLt.::h', c:.nt::F,i5E~h.6 li 0--c·u~i., •◊ 
{JIJ i_ !f, i£&llffl'iiri$!i, LE D 1 0 0$tii1Nt& ~ Ttf 6 t t b t::, LE D 1 0 0)$tj;i£(!( 
~ l:H 6 c:. t b nrn~~~il[t· if>.-:, t t, J: v, ◊ 
r 0093] 

2' f::, t;:, J::.:izfi Lt.::ffi 1 ~tf&ID:ll&&{/ffi 2~1f&ID~cU%t::Mh. '(I,\~\; 1/.)>' mrJmi'IB9 2 
ti, LED 1 QO)~~~ft:~~~Lt, <i'r¼l~i'i:2 O-?LED 1 ot::{!tit62'h.6~i-m:~mu 
:flfP Lt l. J:\, , ◊ 

[ 0094] 

~t.::, ~Lt.::ffi2~nffiID!i&cU, mumi'IB9 2U, LED 1 ot::{:f!;Mf~h..fu~vf[O)Jiff,: 
( f*Mf~i:lf~fl) i.l"lii*5i::*~~mi.... 6:tJkt::U, LED 1 0 t::(:f!;Mf2'h.6 ~mtzffilJmit-r 

t::, i%¼l~i'i:2 o t::-f*Mr~h.6~i"fi'ffffi1J:flflli"'6iJ", 2:.:i-U:::Pl5i::2':h6 b0c'!i~v•◊ ~{;if,; 
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<1-1) zO)r-J$0)-f/ffit::%mt~hott< wricHf:JkO)f#~iJ"-"E*IBi?JJt~t=J: ~--c:'.!r'~ 

< t b -$t=3't~ ~ i'1.., 3'tt~ ~ nt.:w:1xo)<#titt11~$0)~w1;1p G fi.~ .z tc:int.:~t= J: ~ --c .5K 
1t ~ h 6 WiJ'eim t , 

( 1 - 2 ) WJllcWi¥1Hm Ultf L --C ~nlt ~ h 6 i?', .5Kft ~ ht.: i#tlt:b> zO) EE:h :g§:(,:: J: ~ --C 
PJr5EJJ riiJ t::::fo/lfiT 6 :m.1xi#tltf%1fi$ t , 

( 1 - 3) :'.!,-~ < t b ff!Illc.5K:Jkl#!ltf%fJJ$t ~ti Lt.:µJ[:t~itCJi) ~ --C, WJllc#iJ'e$0)oct-f 
nm t::% nlt 0 h 6 iJ>, ff!Illc:m.1x0)1%~bi-f!!IJ t::u[.J.. 0 h --C aiffil 0 h, aiffil 0 ht.:iW1xO)~#tlt 
iJ'>?Jr5E1JriiJ t::fJlfi L --c ft!!f/ffit::ffiU::8 ~ :h, $:!#:t::~Fs'i ~ flT 6 J: '3 t;:Jvt:Jf:5 0 ht.:5J'--il!z$ t , 

( 1 - 4 ) wric5J'--ll!z$0)ff!!flffi t ~i L --c ~nlt ~ho iJ,, Wiicw:1xO)<#~t,,WJic?tiJ'e$ t= 
riiJ ~ --c f$fJJT 6 W:1x1%IDJfJJ$ -~ , 

c 1 - 5 ) WillcWiJ'e$ t Willcw:mw~fJtJJ$0):'.!r'~ < t 'i.,-$ ~ 111r~ 0-1± o l!lr~$ t , 
~ iim .z o ffi~1f:)t:Wn t , 

(a) Jrucffl~1tl#:W*O)WJic5J'--~$cT)q:t~~rs'i(::fJUi!r~ht.:71 YHffi}_ .fi = t ~~ 
ffic.T.f>J\,f fl) '1/ f~O){#:tfJit@'. 0 

[ fffj(JJ!25] 
:>11•$0)~w1iJ,t;,o)~~<w:W~-itot.:li)O)J\17·· 1J •1 f~O)<#:W!t~t=t3v•--C _ 
( 1 ) r-J$t::ffi~1t-t o l#tltO)f,i~Jl-/-7°b"%JR ~ h.6 iJ,, 
( 1 - l ) ,f O) p;J$0)-[lffit::~)Jt ~ h 6 i?', wJllcieU/cO){#!{tb'>-=§,:f:IBi?IJa~ t:: J: ~ --C :'.!,-~ 

< t b -$ t::3'[~ ~ h, 3'[t~ ~ ht.:iW1x O)i#tltiJ'>J~$0)~w1iJ" t;, fr; .z ~ iTt.:~t:: J: ~ --C .5K 
1t0h6WiJ'eimt, 

( 1- 2) WiicWiJ'e$tlfitiL --C~nlt0h6b', .5Kft~:ht.:1#tit:trzO)ffjJ:g§:t::J:-,,-r: 
Ji.Jr5EJJ riiJ t::::fo/lfiT 6 .5K1x<w~f-%1fi$ c , 

( 1 - 3 ) ff!Illc~J'e$ t ir~ti Ltc:1tij~t·Ji) ~ --C, WJllc:m.1xlwtltf%11J$0)oct-fiIDH::~nlt 0 
ho iJ>, lrucm:JkO){W~iJ>-ffl_lH::ilil.J.. ~ h--C aiffil~ h, <f£ffil~ ht.:iW:Jk0)1#~iJ>p)T5EJJ[riJ 
t::fJjjJ L c, wricWiJ'e$t::ilil:±l~i1. --C$5'H::~Fs'i~flT 67i'-ll!z$ t, ~Vm.Z 6ffi~{t{#:W 
*t, 

(a) wricffl~ft1w:tfJ*O)WJic5J'--lf&:$0)q::r~t=f!:t@'.~ht.:7 / YHFm.z.fi = t Htmt 
T .f>J\17·· 1J ·1 Y~0i#Wit~◊ 

[ ffj(JJ!26] 
:>1~$0~w11J,t::,O)~~iwm~-i±ot-::li)01\1 f 1J ·1 r~O)<#:W!t~t=:Bv,-r:, 
7c-:h-f.h0-f/ffib'>Jifr5Eft.!Jl'.t::llM"6 J: '3 t::.!R%2'h --C, f§¼:~lk'H::$:!k;t::~Fs'i~flT 6 fr 

~$~1linlt-t6-t,fO)t- r-F'17°t, 
Wiic-t-fO)t- J--rq 7°01ltliJt~ t.:tlHtb'Afnlt-t 65J'--ll!z~0$:!k:@Fs'it::f!¼"li:0:t1.t..::7 7 

Yt _ ~iimJ_.; = t Ht.mt -t.f>J\17·· 1J ''.I r~0,wmit~◊ 

[ fgj(JJf 27 ] 

:>1l•$0~w1iJ,t;,O)~~,w:W0-1±0t-::li)01\1 f 1J •1 v~o)1#:Wit~i:::Bv,-r, 
7c-h-f'h0-f/ffiiJ%JE:'-!&t::lltlii6 J: '3 t::,qx;Af~hc, f§¼:"li:~t::$:!k;t::@Fs'i~flT6% 

ll!z$~1linlt-t 6-xt0ffi~1tl#:Wnt, 
iruc-t-f0ffl~1t,w:W*b'11ifiltT 6 5J'--ll!z$0)tj=r:!#;~fm(.:f§¼:~2' ht.: 7 TY c , ~ (Fm .z 6 

i?', 
WJllc-t-f O)ffl~1tl#:W*0 -ch -'c'hU, 
zc7Jr-J$t::ffl~ft-t 6<#tlt0ffiffi;v-7°:b'>Affflt2' h6 if>, 
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( 1 - l ) ,f O)pq$0)-lliffit;:IDJvt 0 i1.0 fJ,, WiicHiikO)<i'rj.ifJ,-=§i%1H11?JJi~t;: J-> 'Z :}''£ 
< t l -$ t;:Jt~ 0 h, Jttl 0 ht.::i1l1xcTJriij:tiJ,7~$0)~wJliP t;, {i;; :t t;, ht.:: ~t;: J: ~) 'Z 'A 

11:: 0 h Ml?E&i t , 
( -1 - 2 ) WJJ!c;W;?E$ t ~ti L 'Z %mt 0 h .f, if•, 'A1t: 0 tlf.:: If;jliJ>ITTfl!c:JJ\.P!z$ t;: ri'iJ-> 'Z 

fo/1/JT -f> 'A1xlf;jlfo/l/J$ c: , 
(1- 3) :}''£< c: ti ITTfllc'A1xl%j:t'ftl/J$U~tiL 't"%IDt0tL0iJ', ~cjJ\.Jfi1$0)j,''£ 

< t t-$~%JJX.T-f>J.: 5 t;:JvtID~tL ITTfllc'AikO)lf;j:ti}-f.IDJt;:iJ1tA~h'Z{ijEffit0h0~ 
ffi!$ t' 

( 1 - 4 ) ITTfl!c,~ffit$ t ~ti L 'Z IDJJX. 0 h .f, i)>, Wiic7J\.Jfi1fITTO)j,''£ < t t-$ ~ IDIDtT 
-f> J 5 t;:Jvt,Jf:; 0 h, ITTfllcm1xO)l#j:tiJ,WJllC?.~?E$ t;: [P]-:, 'Z 'ftl/JT -f> mik<#jlfo/1/)$ t , 

< 1 - 5 ) mric;W;1film t Wifc.?1:tikiffl;ftl/J$0)j,·'£ < t i-&i ~ ~ 0 -tt 0 !!Ir~$ t , ~ 
iiffi:t-f>..:. t ~~fficT-f>J\1 flJ "1 r~O)riitlJ~ctlL 

[llf*J!'l:28] 
r~fITTO)~wJtfJ,t;,O)~H%W0-tt-f>t.::/lb0)1\17·· 1J "I r~O)<i'itP~iiU;:t:,~,z _ 
f-h.-f.hO)-lliffliJ,pJr58EJ1U;:!tlfiJ,.f, J 3 t;:_@t%0h, l!UiD~ti:f:l:'R:t;:~rs'!~fl°T .f,jJ\.PJ.z 

$H\limt-t"-f>--»JO)ffi~{t<#W*t, 
1ruic--»JO)ffi~1uim*n'mnx:-t-f>jJ\.Jfi1fITTO)J:f:l:'R:~Felt;:J!~ct1i0ht.:: 7, ✓ t _ ~fiffi:t 0 

i)>' 

Wiic--»t O)ffi~1ti#tfJ*O) --ch -c·:nt i, 
-f v'J pqgri t;:ffi~1t:T 0 I#j:tO)ffi~;v-7°-fJ'ID.ivt 0 h-f> iJ,, 
( 1 - l ) --f O)F9$0)-tiiffit::IDivt ~h-f> iJ1, WiicifikO)<i'rj:tiJ1-=§i%1H11?JJi~t::J-:, 'Z 0-''£ 

< t i-$t::Jt~N1., Jttl0ht.::?1:t1x0)<%j:tiJ,7~$0)~wJtiJ,C::,{i;;;t t:>ttt.::~t;:J.:-;'Z'A 
11:: 0 h -f> m;?E&, t , 

(-1- 2) ITTfl!c;W;?E$c:~tiL'ZIDJvt0h-f>iJ>, 'Ait0tlfc::If;jliiITTfllc7J\.P!zfITTO)~[P] 
t::ri'iJ-:, Z;fil/J-t 0 'A1k<#tllfo/l/J$ t , 

<1- 3) WJl!c7J\.!fi1fITTt::~ti Lt.::r.&~t::IDmt~h0n'. mric-5tPJ.z$0)0-''£< ti-$~ 
IDff.ltT 0 J 3 {;:ff.ltID0h, ITTfllc'A1xO){#jlf;>-fjlJj(;:\r[A0h'Z~ffit0:hU'ilffit$ t, 

( 1 - 4) ITTfl!c~ffit$ t ~ti L 't"IDID<:0 hib ii, Wiic7J\.Jfi1$0)j,''£ < t i-$~%ffltT .f, 
J -3 i::.ivtID~ h, WJl!cfff1xO)riigtiWJl!c;W;?E$t::ri'iJ-:, zftl/J-t 0 iaix<ffl'f¥1/J$ t , ~ fiffi 
7_ 0..:. C: ~1'fu'x CT .f,J\-1 fl) ''/ }'~O){'frt:f]~ct1io 
[ ¥f;Bj]O)~i%1H'£J!JtBJJ] 
r ttrt-r·n\.lllf l 
[0001] 

*¥eBJlti' -'¥?;f~#cffi@Jll%~ct1i'£ C::'0)~2,'{'ji;tj)T .f,t_:/lt)O){'fit;f]~ct1it::-(* ".) ' :ttt::' ftl/J 
ii'[~O)ffi~1tt::J.: -f>I-%Wn5'-\ t 7 1 ,:,,&U/1:t.::!±7, :;,.,tJ.: 0<Wtl11f5'-\~1Jf-ffi-t .f,1\1 
7·· 1J "I r ~ < 1: tc:: tL i~i't~ ) 0)1#W~ct1i 1::~5-t 0 ◊ 

[ 1,~~f,f.j] 

[0002] 

-'¥?;f~~-=f0)~~1t:O)ftJlri'iJt::J IJ, :Cf-.\f 1 ,:,,,1,,,-,i,-iJ~~0-- L, --cht::J: rJ, -'¥?;f~~ 
-r2-'mff.lt-t"-f> ~-=f@JJl:&O)iJVlwifJ>§9t < '£ 0 ..:. c t;:J.: iJ , ~{.l[[!'jfflf ~ IJ 0) r- 5::,, s;·7. 7l'.Zh'~ 
1J□ L 't" , ~-=f~fimv')lj\~11::, ~ttJIB1t ~ ~mt L tc:: i)>, -f h(::-('j=-:, 'Z -'¥?;f ~*-=fO)~{ll.TI'iHl' 
~ f) 0)~¥f;fft.$iJ1:,J~J::J:::J-i'- Lt.::" ..:_ O)J: 'J '£~¥efft.$0)~1J□(i, -'¥?;f~~-=fO)fiJIBO)fJ;fT 
&{.Fn$0)fflffil~ 'b t.:: C;, L, ~t,,Ji1tH::U, -'¥?;ff*~rH~ffi Ltc:: 1/ X T LO)fi~nt~fJ:fT 
0 -tt .f, ◊ ~t;:, -'¥?;f~~-=f(;:t31, 1'Z Ii, f-O)I/Jfti£ntt=J.:-:, 'Z ~flJ'\7 )~ - 7 f@:fJ'iil~(;: 
~11:: L 'Z, #cffl@Jll%0)1ff!:~ ~t::s¾;{l::0-tt ib o 

[ 0003] 

..:. cT)J.: 5 '£~?Efrt:.$0)---1::.JH::-»ff,6 L 'Z, ..:.tL~<wW-t-f>t.::/lbO){#WWvf-r 'b ¥e~ L ·c2- t.:: 

f}, 0:1lJO)JH!'&S~'£i#W~ff.jt L 'Zli, 7 1 ✓-7 7 ✓{WWn::rt, ~~*-=f<#WnA, ?1:t 
~lll!lt1~W1fA, ii7J<<#Wn5'-\, t- r-J'\17°i#W1fA::;t:·tf>Zb0 o 

[ 0004] 

Wiic7 1 ✓- 7 7 ✓{?r!fln5'-\li, 7 1 ,:,,&U/1: t.::U7 7 ,:,,~;f!J,~ L '"[5jfiilJ}#W0-l± .f, 
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11$-Z'ib "J, t:k+::¥-Fa'i~< ;fljffl~fl 'Z ~ tc:b>, J 1 ;:{,.', cfml!J&U':::k~ i, •~flt::ltJ\-:..--c1wW 
~fJ.$.iJ•{.ffi,,t.1,dFo'ilm1i;,:,:1'«>00 £t.::, wJgc.~~*r-itW:JJ:rt~:J:, J1 ;;(, cfml!Jt:J:~1.,,1,i, 
, :::k~ i,,ijigl!J~Wilb~;:J<~:h 'Z, Ii,1v 0:'f'-f*:j'f$l'/1Jt::J: 'J~~f!lU--c·&:,~t:J.J::.o:i~~O)~ 
ii!f~~@it,i{~;:J< ~ :h 6 t. 1., • '3 Fo'i!m,¢.W• «> 6 o £ tc:, wJgc.i1:H~Ji1~1 <t!f11J3:\ tf , ~}]$-tit:: fl: 
:n --c :.B 0, 1wwno)liff~o:i.=tmH=~-:i --c v, 01,i,, j~gr,~wj{~tum-t 0~1m* ✓7°~ c·~1'1::'. 
m L '"(' ,fO}ffBM1ti~c·;S fJ' :m:fJO)~~~~< ~It, {~Affi*~r~fiiiH::JffifflT Mi 
iL DJ \.A r- ~~fi}ft L l, • C I,• 'J Fo'j)mfJ> &) 0 o 

[ 0005] 

wI~c.O)J: j ~Fo'ilm,~(::J: fJ, :fi::irr-ZtL t.- J,J,17°{#!11113:\tL fflg;o>f.rf*c'ir) I), 
IHFiJ'~~c·zbo t. \,) j ffe:Flrb% !']' wJge,7 1 ✓- 7 J 1/ifi!f}~@lt. ::!=H::1J,~m"i·t;[J~@it. 
L --C~:tR~.1Bt~tt'·J1:< ~ffl~:h "(\, i,Q O T~h0, cRl l (::m-t J: j (::, Jffi~a~~t.- t--1, 
1 7° t. 7 1 1/ - 7 r 1/ t. Ha~ L tc: <t:W~cti 1 o tL -f o:i~ttlffi;o'~Wil 2 o Uiltt Lt.: t. -
t-- / ,1 7° 1 2 t. ' wJge, l::. - t-- l'\17° 1 2 O){llif!iffii::~~@i~:ht.:fill,(O) 7 1 ✓ 1 4 t. ' wJge, 7 
1 ✓' 140):irrmt::~@i~:htc:77' 1/ 1 6 t. Hm).. '"(, ~Wil2 0iPGPJk!N~htc:~~witc.7 
1 / 1 4 ~=J::-:, --C:1t(ttl-t ,bfflg~=1fT 0 0 

[ 0006] 

Lt> L, wJgcO)J:: 'J ~t.- f,J'\17°~1'1::'.fflT ,Q{'fi!IJ~@l 1 o-z·tL m~&r..KfrU1li:O)j5'[1!7 
11rti1t,1L l, ,t::12·--c-;S o t.:.Y:>, ~~:1:tJ,t - t-- 1 ,17°t::1:111J□~ no :r£~ _ JE1::-t -5 m-t$:o)Jil 
i. •iTi88t::J:: rJ, ~~:ti,t;,~3Egr,,::1w3-'i-t 0t-It1Mi'mi~%1!1$t::~rFPJkt \i6£:h --c, ma.Foi 
, ~JE-lm£ c'Jw3-'i-z·~-t\ ..::nt::J:: 0 r 517r'.l t--f.i{~-t o O £t.::, r,17°o:ifi;Jgr,-z·m 
11:: ~ ht.: {~l:i, if :fJ t. EE:fJ c O)&(:: {ii:B'= L 'Z f¥1!7 L, t - t-- J, 1 7° 0 fi;J$cU, mfl:: ~ 
ht.: <til:,:i{~w3-'i-lm0.Mti;r0mg&u·t-1t 1 :ti:: J:: -:i --c :m:1J t:: ~:j'f-t o t.::.Y:>, ~~ctiliJfili~fiLcti 
t:: '3'- < 0mumM% o t. i, 1 '3 Fo'iM.~b% o 0 

[0007] 

]!!~.:, :5::irro:i$~f!Ll@cti0J: '3 ~~~fflfl::~:ht~-'¥3-JU:ili:*rU, -c03E~iib', 1iE* 
0lwW~cti---c·u.:911fEll. L b1t.:" ,f.filnt0'3'-:i: c· ib 0 , wJgc t - t-- 1 q 7" t 7 1 ;..., - 7 r ✓' t ~ 
~~Lt.:ffl:iito:ilwW~cti 1 o t:::.B~ i'"( b, -==.-::i:itc:Ul19-::it.:~-t -b t.- t-1,17° 1 2 t, 
=-::i:1t.:U-cn.L?J.J::.077 ✓' 1 6 t ~1.niLzfa!:f)ii!IJ:ti,:::r-Af,I~~~'~c·ib0 0 c:.o:iJ:: 51,::, 
fflJtx.~*01~ixt,~1J□tt1...tr, -c0+t 1 :<tJ,11cmi=*~ < ~ 0 , £ t.::. \, 1 <-::iiJ,07 r ✓ 
1 6 t::J:: -iS J 1 ;:(&U~:fJil1ffH)~/lia1t::~1JaL --c, ~.Foi, ~ffi'~~~-3 t li, 3 Fa'ilm,~f.J{ 
ib6 o ..:0J:: 3 ~ft:j'f0 t.- r-JH 7°ii'iWt1/ .1.-1v0mJ-11rt:J:, iffLf.$:0ffi~11::~f1Jffl-t" 6 
t. L --C 'L, *~.Foi!:J:, J1:i, 1Iffif107 1 ;...,~fr L --C~~fE:i¥~.-Jtfatf~ G~\. lfc:.Y:>, 7 1 ✓' El 
~c·o:i~fE~ttl~h', t- t--1H 7°0ffi~11::t1ti;r-z·o:i~fE~t::J:1:/'Z --c~~-t ib t.::ti)-z:·;S o 

[ 3EElJjO)lffljy;] 
[ 3EElJ1f.J,ijikk; L J:: '3 t. T -b ~Jm] 

[ 0008] 

*~ElJJt:L wJgcO)Fo'ilm,~~~l'j'.if!:-t-bt,.:N')(::~~:ht.:bO)'t•'zb-:,"(' *JEElJjO)§IJ~U, ffi 
~1rJ1~0i~~i::J:: oiiiW-t, zJil,&rlxtimi::J::o<wWt zHtt=r-t01J,~01\1 f 1J "Ir~ 
0<ii!fl~ctiHlH!~-t o t...: 0 t::;S o o 

[ 0009] 

:it.:, *J5BJjO)f-fhO)§IJ1!:J:, 71 ✓ C 71 >-"cO)Fa'it.:J\1 fl) "I Hf.!_0)1#W~cti~Wccti 
L --c, 71 ✓-~1rLt.:~fE:i¥01t~~:fi:,J',11::L ?wW~n~~rtuJ::.~.-itt--:,1\~0)J\1 f 1J •y­

nwW~ctiHI~-t 6 t. ..: 0 t::;S -b ◊ 

[ 0010] 

£t.::, *3EaJJ0~t::f-tho:i§a1tL m1J0.lj!;~t::ffflfJ~< ifi!f1'~"~~3Efi!c·~ -b1J,~o-v\ 
1 f 1J •y- v~o:ilwW~ctiHJHJt-t-b t.:. ;si::ibo 0 

[0011] 
£ t.::, *JeBJJO)~(::(-fhO) § a~l.:L f~@i{J'.[@i--'{c>;l-£)-i]r(.::~-S:akJ~ffilmtM-~ 1, vj,~O)J\1 f 1) 

,y- v ~ 0<i'iW~cti ~1It!~i"'" o t .:. ;s i::s o 0 
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r ~M~JiJ¥#!T 6 t:_<l)O)-¥f'>t] 
r 0012] 
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wric !=Hr"J~H§fflGT 6t~<:i)(;:, ::,fs:5EBJ]t;_L J'l•$0)~illlb"00)~~{%°W~it 6 t:_<:i)O)J\1 7•' 
1J ,y r~O){%°W~~t=.ht,,--c, r"Imit=ffi~{l::--t6<%°mO)fJilJ~1v-7"t,%Jvt~:tl6fi, zO) 
-1!!11 t= 71'-t1Jt'1m ~1® f_ o m~it.MiWn t _ wricffi~fr.ItWn0)7J"tllt'1m t=~~ ~ ttt~ 7 r :.- .t 
Hliu .. o ,J', wricffi~ftlwWnt:L f-0) r"J$0)-~(,;:%Jvt ~ :tto ti_ wrican,~o:i~wmt,-=E 
ii:Hl{gffltf<~;: J: -J -C :1,·~ < i:: b -$t;::,,:;i~ ~ :tl, 10~ 6 :tlt~i0:1f 0)1#frlii'.>'~$ O)~~JffiiJ, G f:fr 
:z t:.ittt~~t=J:-7 --c'A,t6:tlo~Je'1mt _ wric~5Emit ir~ti L --c%Jvt~tt6 ti. 'A11::6h 
t.:<~b1wric-5ttllt'1mt=fi'rl-J--Cf¥11J--t6'A1xMimf¥11Jmii::, wric1J"tlJt'1mO)Y~ < c i-$0) 
fU'{~·z::-;b-J --C, litrlle'A1X<WmfJjjJ$ i:: ~fl Lt~f)JJ:~t=mnx:~:tl6 fJi', :1,-~ < t i=~t=% 
tilt~ tt, litrllc'A1f O)Mjmt,i0:1xt=~m ~ tt 6 iummi c , litric1J"t1Jt'1m0)1'·~ < t i-mio)rf[ 
~--eib-J --c, litric<Wffimit=irmtt L t~flJi~t=%Jvt~ hob", litric~~ t l't~~ N1., i0:1xt= 
;t£m~ .ht~iwmti,litric~3'Emit=fi'r1-J -cf¥11JT oi0:1-Ritmf%11J'1m t, Wiic~?Emi c WI!cHI1x 
1tmf%11J$0)1'·~< t i-mi~lt'r~6itolffi~'1mt, H®.z..01\17·· 1J •y r=:~o:i~ww~~ 
~f:IH!tT6◊ 

[5E~~~~T6~<:l)O)fi~O)%W] 
r 0013] 

tJr, i;f.tf1~oo ~~~ L --c :;;fs:3'EBJJO)tff £ Lt- ,~nir!%Wt=--=> t- ,--c ~¥i%Hit=~eJJ-t o ◊ 
r 0014] 

£f, ~2 ~~~-t:tttL ~nL :;;fs:5EBJlO)i1H ~fif!!:%Wt=J: 61,1 f 1J •y r~O)<wW 
~~w¥imoo~--c·cb.; 0 ~~T 6 J: -H:, *~1ifil%J'i£t:.J: .;1,1 7·· 1J ,y r~0)1ww~~ 1 
0 0 t.:L {-O)r"J$t=ffi~11::T 6l%mO)f)j~Jv-7"b>ff:;fvt~:tl67'.i1 , ,fO)ffi~Jv-7"0):3''~ 
< t t,-$tL $~0)~-Jct;:1J'-Jl!R~ht~$1J" (W.T, "1J'-lbt$" ) J: IJ:ffl.11X~h6ffi~{t. 
1twn 1 1 2 t, litrllcffi~ft,wwn0)1J"Jl!R'1m0)$~t=i'it~~:ttt.: 7, > 1 2 o c, ~-flffi f_ 

60 
r 001s] 
litrllcffi~11::MiWn1120)1\ry;;:::,.,:7··t.L :;..,JJ::1::,.,5?1f 1JryLcr)J:--3~~~~ttm~, El 

~*a*lffi}ii)ffl; { Se l f As s em b 1 e d Mo no l aye r ; SAM) O)J: j ~WT 
*MtiVii!thJJL ~{~~$t:.ff:ht~~ut~!i7Jv~.::. ryl,.O)J: --3 ~-£:~!NJI'.iil&U/£t~lif­
:tl t:.i O)i'i-£:lm'.iil, --1:: 5 ~ •y -Y l:!JJ'.ii!, 7· 5 .7... + •y -Y 0) J: --3 ::'.:..c-~-5t-i'-!NII'.ii!-'? _ -;r· 1 7 ~ ::,., r 0) 
J: --3 ~iad3a'.ii!Mf~~ c·O)~~~*t.tt·~~~ tL --3 6 ◊ 1f(;:, 7'~$~~mtiJ,!f&~1- •y 7T ib 
6 t~i'i, :7f·'1m~~C7)*ffil@W t ~ t:.~'.iil J: IJ %!£ L --c, ;Jci:ij~t:J£m~im1Ml::t·~ 6 o £ t~ 
, WI!cffl~11::1twn 1 1 2 iJ"~~~l@'.ii!t·~1~~:tt6:%i'it=ti, ~~~+ •y 7°o:i~~If¥ 
--c·, litrllc:7f·mi~~O)*ffil@'.ii! t ~i,tct:.~ 6 J: --3 t:.%nx:T 6 c: i:: i 11r§~t·a') 6 o 

r 0016] 

<Xv• t· _ Wiicm~1tt%Wn 1 1 2 r"I t=t.tA ~ :tt.; ;~mu, 7'~$0)~t= J: VJ iat-t t 'A~x t 
O)ffi~{l::~5E1E~-l±il6 t,O)b•t:.i~m~ h--3 6 0 ::,fs:~fifiljf:;mt(:.J::tlt:L WillcMimt L '(' 
ii'~&U'*ffi~jJO)j;:~ P1}<~M.'.fflT 0 C: i:: b>tff£ Lt, ,t,,, C::tlti, ~i75~~~-L--C 
, 7 v :;- ✓ ( c F c) *3"rJ0)1wm~M.'.m L~t- ,c: t t,:trf£ Lv\t.:<l)t·a')o" 
[0017] 

£ t.:, litrllcffi~1U4it!J* 1 1 2 O)t-1'.ii!t:. J: r:i_ f-O)r"J1iUt;-g i:: O)i'aiO)*OO~:ho:i--it-1 
:x.:t,~h6 t.:<I), ::,fs:3'EBJJO)~:fjf!!:(;:;bt, ,--c ii, c:nt:.:i@ LJ.:.Mig~~tRitbJf~ t=,~t, •◊ W!J 
:ztL 7.k.1:l>'H= i, > -5' J-,v£t~i.;;:x-5' J-,v~ c:·0)7,1,.-:::1-11,*0)<tm~M.'.ffl--t.; = 
c i "ilf~t·cbo" litr!cO)J: '3 ~JJ<.-'?71v::1-,v*O);wg0):%i'i, ~:&:::i:.b'*~ <, ~~-~ 
lm'.ii!O)r"J1ii::O)i'ai0)*~:ht:.J: Mi:l§!l!jqt,,J--,~ t-,t~cl), {f;-gO)iff~ti{:,l;:~ < ~--7--c, ~ 
::i:.0)~~1:frH§T 6 0)(;:1f::frJ--c·cb 6 t 1,,, --3 Jtm~1fT 6 ◊ £t.:, 7}(£ t.:ti7 ,i., ::1-1v*C1J<w 
m0);%€'it=t.L 7v:i""Y*O){Wmti!h--C, ;b6:f.ll:!.EE1(.:J:-7--CWJllcffi~{l::<#W*l l 2fp 
0 iffi.h --C t , tlli~i75~0)fiiilmiJ'3'E'=E l ~ t- , " 

r oorn] 
C:O"JJ: 7 ~{fjmO)~fmi, :;;fs:5EBjJO)~:fjif!O)f.:_oi)O)~;f;i[l~~~it1¥-J~~fft~JJf(;:~~-~v•t~ 
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/1) _ *§EaJJc1.r-11ri$iaF.Ji1ilffl~mHi::'.-t.; t, 0ttt~i. •◊ 
[ 0019] 

( 8) 1f*2006-513577 (P2006-513577 A) 

~~To J:: 3 t::, Willc.ffl".JNl::1%:Wn 1 1 2 t.L -c0F9$0-trf\1H::IDnx:~:ho:b', Willc.Hl 
tic 0itil:1/'-=§JIB'EfJt~ t:: J:: -:> --CY'~ < t ti-$ t:: JEtJ!i; 2- :h, JEtJ!i; 2- .:ht-: Wi1x 0ltil:b'7l$ 
c1)~Wi{ (~~ttf') -Jpt'>fi;i_ Ghtc:~(::J::-:>--Cmfl::2>h0~§E$ 104 c, Willc~§E$1 
0 4 t riff L --CJB!Dt~hob>, m{l::0 htc:r-tritbi, ,fcJ)fEjJ~(::J::-:> '""CPJr5itn~(::::lo/tiJT 
;,s mmt~:f.fthl'm 1 o 6 t , Wiic.mtic<#~:f.fthl'm 1 o 6 atm'i L --c IDnx: 0 :h 0 :1J,, -=fJt i= 
7J'-PJ.it0 h, Wiicm1X0{#~b>wtm=~~ 0 h 6 iUW/$ 1 0 8 t , ~CiJJ£#i1H}lll O 8 t=r~fi 
L--cJBnx:0n0bi, Wiic.?.~§E$1 o 4 t 1t1r~0n, wm::mm2-:htc:{#ilh'Wiic~n$1 
0 4 (;: ~ -J '"(f.fthT 0 HI1x<#il:f.fth$ 1 0 2 ' 1 1 0 t ' Hm i_ 0 0 ~jjf!iJB:li&"c'!:L WI 
ic~~$ 1 o s&u·wt1xitil:f.ft11$1 1 o :o'Wiic-n'-PJ.it$~fflnx:-t.; 0 

[ 0020] 

Wiicffl~1t<fr:t11n11 2r1t·, Wiic1fr~tt, l'R!Jmo)x1::11:1J~t=ifh'"(ffiffl;v-7°U'1nx: 
-t 0 0 -t~ h ~, Wiic~n$ 1 o 4 , Wiir.mttitm:f.fth$ 1 o 6 , Wiir.lij,~$ 1 o s , WI 
ic~$(.!!1Jc1)ifitlci~:f$th$1 1 O&U'Wiic~n$(,!l)Jc1)Hi1:k1#il:f$th$1 0 2 ~JIIIJJ::inh 
--C ffiffl 2- tth J:: -3 (;:i'\ll)Dt 0 :h --C Vi o o 

[ 0021] 

*naJJ0~~JB:ir~t=J:: -J --c ti:, Wiici-W1:r.rfrm:f.ft11$1 o 2, 1 1 o 0m5i:'.®:-ItH::-5i:'.I 
0Wtic 0<~h'~1¥ 0 h -3 o J:: -3 t::, Jffi ?3 ~pt.flt~ i'fT 0 itil{W-1¥$ ( l'Rl~ttf' ) ~ :lJl! t:: 
{iiili_ ') Q O f7!Ji_tL Wiic.~§E${!lY0W1xt~il:fJj!J$ l O 20®:~b'<fiil~:r¥$c L--C'IB!Dt 
2' hTffJl=l~ td 0 o 

[ 0022] 

Wiic~§E$fIDJ0~:ix,til::lo/t11l'm 1 o 2 0-tiiffi < .. tt□f[IJ" ) i:: ❖:tWillc.?.~§E$1 o 4 n'ir~ 
ti L 't"JB!Dt0tl, ~c~§E$1 0 4 (;;L f'i~c1)fil;{~-f--y 1/ :f,JviJ'>jfgftlt~h--C, -=€:;itffil"g;!'].~ 

t::J::-:> --c~ct*t~-r-Y ::,,::t,1v0:1,·~< t t-$£tc:i±~$t::, 1ruic.?.~JE$f!lll0i:rt1x{-trit::lo/ 
t11$1 o 2 t=f*=r¥2-t1.tc:itmti,JEJJt2'h0 ◊ :it-:, WI!c~§E$1 o 4 tL 5'~$0)~Wlt c ~ 
~ttf') t=~fiT 6 J:: -3 i=~tli0hoh>, ,f:h(::J:: tJ, IJU!c~Wltb>G{~i_ 0:htc:~(;:J:: 1J 
, WI!cwUIB-f--Y 1/ ;y,;v(;:JEt~ 0 htc:~1:k0<#ilb>mft 0 h --C, mtlc0{~(;:ffl~ft 0 ho 
0 t,h--c, Wiic~VJJliJ'00)~tL Wiic<fr~0ffl~fti::J:: om~~i c:·WI!c<frilt=n&.lfil~h, 
f&miTo J::-3 t::, m1k0,im~:jij:L"'~~0tt0,~ U::J:: rJ~c.~$0~~~~To◊ 
[ 0023] 

Wiicfilt*Hl-r-Y 1/ ;t,;t,rq·z:-0*®5:R:fJt:L :ii::fJ J: f) *~ < JB!Dt2' :ho_: c b1tiU L \. 1 o WI 
icf*U:Hl-f--Y ::,,;t,;v(;:-7Et~0htc:~1:kt•;b O{%m0)_;,( =..7..717..c1)1iff!l!JfJtj:1J,2- l., 1j;l c·tif:;t L 
1., •TJ', -: O)f_:/1)(;:t;;t, WiicftUIB-f--v- 1/ ,f,JvO-Jftq!f ~~*'11=~1fT M01iLt tJ 7Bfix.T 6 b•, 
£ tc:t:±~7J<ti0'l'l1ffit~~ni!iT o _: t iJitff :i L 1., lo _: O)J:: -3 ~~7J<1!1:,lz,!1f!.c L--C U, f7!Ji_ !:f 
, _;,< ·1 ~~!., ~~ffit, -::i-9- ,1 ::,,:7··711:E_!ll., ~e:II[!:f!., 7 /--3:t·1 S:::,,:7·711f_!ll., 7°7 7.: 
?:\111f!., v---lf-:\111f_!l!~cb-.ib6 0 it-:, -ccrJ~f~5¥¥~~J::.2'ttotc:11)t::Wiicf*UHI-r-v­
::,,;t,Jv0r1!fO)*®fflNHma11t·~ Mi, it-91 A~PL!f.91 0 O?ielffl0*lmffl&~1fT 
6 c:. t n1ti-f:i Li.. 1

0 

[0024] 
:l:J!t::, ~cf*Uffi-f--y::,, ::t,1v01!JiOOt±, 1!:9JfJ=JBJ,:J.JH,;: L fIJJf;, ffip:JJB, Ili:1JJB, lEEID 

, ~JrJm~c:·0~,m~m1i"J~1f-to J: :i i::mJvt-to ~ t t.i -z:-~ ;,s ◊ ~ti::, Willc.fJJt~+-v-::,, 
::t,Jt,0-R=f-E~ ( T~ht,,, X!f!fll:1J~) t::fd-> 't"l!Jrlmffi~~1Ja:i tc:W~::'-,-2- tt 6-: t t:: J:: 
•J, 1i'iilt 0rnl0*005:RJJ0-tr1 ;;(~fBIJ:ffEIJ-Z:·~, ,fO)rq~t::ti~0:7·)J..,-7-:itc:U/- f 
~!~tli L --C, <#il0f.fth:1J~ ~iR5i:'.T ob>, £tc:WfritO)ftthJfil&~iBIJtllJT o C: t b oJffg 
t•;b .i,b 0 

[ 0025] 

<xi.,, t·, Wiic~§E$ 1 o 4 t·:w.,rt ~ ht-: mm±, WI!c.?.~§E$fflMI:rttic<i'im~t11$ 1 o 2 
0~:1J ~ i::f.fth-t o iJ,, c:. 0 J:: :i t=, :w.:ixo-)<-triln":f%t11t·~ 0 JD!1tt0fit1ff t=r-3 mtk<t~ 
::lo/th$ 1 0 6 ~ Willc.li§E$ 1 0 4 t::ritf L --c 'IB!DtT 0 0 ~~T .i,b J:: ? t::' Willc.:w.1:kmil:f.f 
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( 9) 1f*2006-513577 (P2006-513577 A) 

lb&lil O 6tL :m.11::2:ht.:{#ifiJipJr5:EO):nloJ (T'£;f::i~, WHlc{#ifi'M¥1'lBl O 20:i~jf[P] 
) t::f:flflt·es 6 J: :d::, ~110tJ1 r 1 1 s ~mtt -3 6 0 Witc# 1 r 1 1 s ti, WI!cffl~ 
11::<#W~l 1 20f~MS1'£59!lJ:~_l_-W2-1±6fftfJ~b1fT60 :fif->"C, fr&MS'.J'£;gj)J:[;:f',,'jJm 
1.l''£ i,. 1f~itt::ti, ~c.tf1 r 1 1 s ~ fJm .z '£ < --c b JH l ◊ 
(0026] 

o:i,. 1 t· _ WJtciUli'm 1 o s ti, WJ!c.:m.::txr-i'r~n.flfl&I\ 1 o 6 ~* L --cf.fib L z :e: t.::m.::tx0 
1#ifi}, wvq~m~h Zii?i11::6:hMJl~t·S6 ◊ *~nf!HB~t::J::htL Wiic{~m..m 1 0 8 
ti, Wiic.~5e$ 1 o 4 c µ'ti t-'JZOO_l_ t·, Jl'Jr5:E~Jtlt~ttt.:{3L1i:t::=t9:t:: ii"lf!Q: ~ :hOl::tx(.:: ffl 
n'<:2:h Z\. 1 6" [ill~T 6 J: -3 t::, WI!c.,~~ 1 o 8 ~~cii"lf!Q:&llt::W~li:L Z =t9:t::JJ"P!Q:~ 
-1±6 ~ t t::J: 0, .-f0f'Jlt::7 I ✓ 1 2 o ~~li:T 6 ~ t ;1:;,·-ces 6 0 i~1i:2:nt.:WI!c7 / ✓ 
1 2 o ~@Jllii2-ttzWiic~mI&111 o s07~:m.~r.Jr5:E1f1oJt::~Jit2--tt:ntL ooic~m..m1 o 
8 t::frJ~ Lt.:'A~O)J#ifiJ,1fT 6~H!,z~t::7Hll3t,::o1(:t2-1± 6 ~ U;,t·2!!,, :fif-:i Z, <#if 
ti, ,~mf2:h Zitt11::2:h6 ◊ 
r 0021] 

*~»f!!IB~tt:L Wiic(~mI..m 1 o siJ,JB]Jx,2-:nt.:ftJJ:~~ =t9:t::·_frlf!Q:2--ttz ~Pits'.Jt::DlW~ 
t::fflff'<; Lt..:iJi, ii"lf!Q:$0-f:h-cJl~rn!JJ.lUxt::.Jf1~9 61,i•, :it.:tl: "7 " ~::[xt::fflnlt L z' 
~ws/;Jt::u'-L%t::.JBn'tT6~ C ttl:l*6 ([ill 1 3 ~~~) 0 ~O)J: -3 (::%1oc2-:ht.:JJ"P!Q:$ 
0r'a'i(::WJtc71 ,/ l 2 0 ~!~li:T 6 ~ t (::J: ".J, ~o1(tl:l~JJ&s~1oJ_l_2-1±1~6.mfil~~Jocc· 
~-t}o 

r 002s] 

-11, ~C{~m..m 108U, WI!c.~5E&I\ 104 (::,Jf:;]Jx,'2-htdiUHl-f--v->-·i,,i•c~(tlLt..: 
~ix0wUH1+-v- ✓ .t,,v ([ill~-ttf > ~iim.z '3 6 ◊ ~0J: -3 ~~m..m 1 o s0t*HIB+-v-/t, 
JvU, fl~ 6 J: '3 t::, Wiic~m#ilf.f llJ$ 1 1 0 t:: b filUZ .18 Joc ~ :h, ~ (::, WJ!c.~5E 
$fll1Jo)iii::tk,wtitfitJJ$1 o 2 i::tm1lZffl)1x.2-n '3 60 ~0J: '3 '£~m$1 o s0i*um+ 
-v- :;...--- i-Mi, m::tx {#t110~mI ~ ~ i=~~ i:: L, ~m 2 ht..:~::tk01~iJ,WJ!c~'.1E$ffllJo)tti 
::[-Jcl#ilf%11J$1 o 2 01froJt::f.flb~-tt 6 *00511J ~:f'JH*T 6 ~ c t::J: tJ, i#ilfJiH!lVv-7° 
051:;ff't ~ {lE~T 6 ◊ 

(0029] 

WJ!c~mI..m 1 o s 0fntt:HI+-v- :;...---.t-.1v0i* t:- u, WJ!c.~?e..m 1 o 4 0f*t.it:HI+ -v- :;...--- .t,;v J: •J 
i*<%Jv<:2-h6 ~ UPI.ff:£ U•iJ•, ~:ht::IW!5:E2h6 i0--c·u~~ \◊ -f0$'H::k lffi'jj'ijO) 
%::tk-'?, l!lr00fff 0~1t, :7 Jv- fJ;;,_:, /- F 0.Jf:5.~'£ c:· t::rm L Z, ~c.~?e$ 1 0 4 0TitHIH 
+-v- :;...--- .:t-;H::lffl-t-6 S t:,~{Jl6 $rJtt,,, WJ!c~mf$1 O 8 vJnttit:Hl+-v- ✓ .:t,;t,t:: b ~-t::Jffi!.ffi 
2h'36~~--f0~it:Hl'£~~~~-96. 
r 0030] 

:it..:, ~~t±::0~11:m:~~t::rPJ_l_~-1±0 t..:~t::, Wiic~mI$ 1 o 8vJ$'~$0ffl~11::l#Wn 
1 1 2 t::~~07 1,/~ff;JJ.lt96 ~ c tit·~ 6 ( [ill4~V• L[ill6 ~$~) o WJ!c.7 -1 >ii 
, Wiic~mf&I\ 1 o 807~$t::bk!llt::tkt::%n't~h6iJ", :it..:U, -f0{lli0Ni'5:E0%::[-Jct::fflnlt 
2 :h '3 6. ~ 0 J: 3 '£ 7 1 :;...---0f'a'it::, 1ruic 7 1 > 1 2 o t::J:-> --c ~Ji!. 2:t16 Jm 1) 0~'AiJ' 
tff§:11-t- 6 U: t::J: f), o1(~~JJ:m:~:ffi:k1t2-tt:; 6" :it.:, 11€:~T 6 J: '3 (::, *?eBJJO)~nf!l 
ff;~t::J:-> Zii, ~Jx0ffl~fl::i#Wn 1 1 2 ~fffli LTf<e.ffiT-f> ~ t {_, •·c~ ,f,iJ>, C.0tl; 
iit::ti, fffJiNl.t..:ffl~11::i#W~ 1 1 2 0r'a'1t::7 1 ✓ ~Wcli: L --C, 7 1 :;...---V']$c•0i1Ni!J:ii" 
lli ~ ;t~~t::T 6 ~ c t:: J: iJ , <#W'tU~ ~ ~ t:: rPJ_l_ 2 -1± '3 6 o 

(0031] 

~i=, ooic7 1 :;...---iJ,7,1::701::7 + ,2I.-Y Hm x__ 6 J: 3 i::.JB1oc2:n6f~ii--t::u, WJ!c 
;Jf~ 1 o 8-/J,t::,$'~$t::~:t ~h6~~~.ffi L --c, ml ".J 0~:m.~ffi$t:--it-f> J.: '3 t::ij[ilfl 
2--1± 6 ~ c L t·es 6" :it.:, Wiic.7 1 ,/i]>~~*-r-Hm.z ,f,f~*IBfflfilt::ff;nlt ~ :rd..:f-J;iit:: 
u, 1ruic.~m$1 o siJ,0o1(:t~:n6~~~:m.sf.J1..t,,v0f·-i::~i'tf!2-ttz, wUIBij!Z11J0t..: 
~01..t-1v0f·- c L z N!.fflT 6 ~ t i t·es 6 0 

r 0032] 

~t=, Wiic~m$ 1 o s0wm~Wiic.~?e$1 o 40wmJ: 'J*~ <%n'<:T 6 ~ t t::J: 
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( 1 0) 

1J, 11:< '£0*ffia1.Jt::J:: 6iK1Jaaf.J{tunrr:11~~i¥QJt-t 6 .= t li .. e~ 6 o 

[ 0033] 

1f*2006-513577 (P2006-513577 A) 

<XV1t·, 1ruicW:1x<-%fflH1J&il l OtL 1ruic~Hl&il O 80):V~JWl{![IJ(::::lf;nlt~:tr(' 1ruic. 
l~Hl&i 1 0 8 t·~m~ :hf:i:it1x0)1-%t!lb>, 1FJ!cm;Je&if!!IJO)W:i:k/-%t!lf%tfl&i 1 0 2 (::f%t1JT 
6 Jffi~ ~ %nlt-t 6 0 !'Rljf;-t 6 J:: :i i::, 1ru!cii'?i1x1#t!lf%t11&i 1 1 o ti, ~cf!lf~&i 1 1 6 i:: 
J:: .-:, z1ruicm1x1%ffl%t11&i 1 o 6, 1ru!c~m&i 1 o s&r,rm;Je&i 1 o 4 iPG [!fr~~h z IB: 
-½"0h6 o 

[ 0034] 

mric['/:fi~&i 1 1 6 ti, wfllc:fl::1:%:ftl#:W,w 1 1 2 r'10))1)y5E{j[@'.(::%Jvt ~ ht-: F"1$~~0)jfg 
:ll'Jt:::m.ox.-t0iJ", :H:ti, 1ruicffi~fti-%:W* 1 1 2 f"10)JiJr5EfJLctit::-Wjt~:hf.:31JJ£o)f"1&i 
@Fe'JO)%fiJ, ±t.:ti1ruicffi~fU%:Wn 1 1 2 O)J::. T~l!i.iffi-t 6 J:: -3 t::lffl:t&~h n •6%:lt~ 
t::fflnx:~h-3 6" ~cffi~ft1#:W,w 1 1 2 F"1t::lll;j;f~ht.:F"1&i@Fe'JO)%!l'Jt::%Jilt~h6tt'J 
15", 1ru!c~&i1 1 6ti, ~@i:k!'&~~~-t0iJ", ±t.:ti~~-t·O)~thJ~·c~fceyt.:~n 
◊=Cf-J:t>◊o 
[ 0035] 

l:filjf;-t 6 J:: :i i::, 1ru!cii'?i1x,tr!!lfft11&i 1 1 o t:L ntr~cffi~ft/-%:Wn 1 1 2 O)jj!jji!!.IJY-HliH:: 
ifh ZM~~h6 J:: -3 t::%£-t 6 .= t ;ti,tff i Li.•◊ .=O)J:: -3 ~ffi~·ft,#:W,w 1 1 2 O)j~JWI 
t:ifh z~a9t::%nlt ~h6 /-%t!lffiftJVv-7°ii, fi:~0)%:IJ&, T'd'."i':>0, f!frffiO)~tJHtO) 
:k2- i. ,tJr~, )ffl IJ r,O)~:ai(ilit::,.WM't::lf;f1J'£ffli§t':t>.-:, Z, ~W1'h"0{~ i.. Ght.:~~:t&!tt 
hiPH::fJt~~-tt 6 .= t (:: J:: 1) , 11:~ ,ffifff ~itiffl L Z mJ f) .r"'-:t&ili ~ -th 6, 
[ 0036] 

± t.:, = O)J:: -3 '£jjljjJJliiJO)/-%t(lfjj™1v-7°1i, wfllc/-%W~ctf 1 o o O)~ctffJLctit::J:: !J ~ 
jJO)J1YM~~ttz, illJtt.iJ,~nO)ii'?itti#ITTHh&i l 1 0 '('O){#~ffi~b>r:Ji'ltt''d'."~ ,:tt'Ji'i{,;: 

li, ft!1JJO)W:1xlfit!U%tflfffi 1 1 O ~fr L Z/-%t!l~ffi~~1:t 3 6 ti.,, -3 ftJ1Jr~lfT 6 o 

[ 0037] 

t 1:, 01v, wric 0) J:: -:H.::, mricii'?ii:k 1#t!lf%!h&i 1 1 o i , ~jJ O)~fl ~ii t 1v c ~ i• t '£ 
~ ,t.:li)O)'*t~+-t-.;.,, ::t,1vHm i.. 6 .= t fit"e-, -f O)t*Ulll-r-'i~.;.,, -t-1vr"1t::tt, 1ruicl#t!l~1'f 
&i 1 o 2 t::liiJ-3 JJliiJt::ti£11:0):7.'!v-f < l:filjf;-ttf) ~%nx:-t 6~· c·O)n$~1~mt·~ 6 ◊ 

[ 0038] 

~h, wr!cm;Je&if!!.1JO)W:1x/-%t!lf-%t11&i 1 o 2 t wr!cW:1:k/-%t!lf%t11&i 1 1 o t O)~JW.&i% 
, &irntr!c~m&i 1 o s t wr!cii'?iik<#t!lfJtJJ&i 1 1 o t O)~JW.&i-,H::, W:ix /-%t!lO)'f%t1Jn 
f1lI ~-m5E-t 6 tc:li)v>)1£J:i:O);~t1 ¥ < !'Rljf;-ttf) ~%nlt L z, <fit!lO)ffii:/t%:t,1a-ittt::mnm--t 6 
.= t t:: J: rJ Je-!E"t 6 /-%t!lil™O);j:J£vt ~ ~~, ~ 1t 6 .= c: li rlf ~t· :t> 6 " 
[ 0039] 

tlT, l:fil3 ~~~-t:hJL l:fil 3 ti, l:fil 2 O)J\-1 f 1J '1/ ¥~0)1#:W~cti 1 o o 0)-5J'-.~ffeHI 
!'Rlt'ifi:i 6 ◊ ['Rljf;"t 6 J:: '3 t::, ntricffi~ft<#:W,w 1 1 2 ,i, ~ 1 1 2 a 1Hf J::.~ 1 1 2 b 

Hmi.. 6 ◊ wJic~~ 1 1 2 aJ::.t::, !'RI 2 ~~~L Zwf!cO):ffii§H~T 6JJ$c·%nJt L, 
y'~je;i)>ll"ij t.< %!£~:flfc:J::.;fff 1 1 2 b Hi~~-tt6 .= ciJ>tff± Ll, \◊ ~ni!i%Ji'.»(::J:: ':>l ii 
, J::.~ 1 1 2 b O)f'gf$(:: b WJ!c~;fff 1 1 2 at ll"ij t.:M:i:~z%Jvtt·~ 6 t 1, l 'J .= t Lt~n ± 
t·{,~1,,,0 

[ 0040] 

J;JTtU, l'Rl4 '£1,, L!'RI 6 ~~~ L.Zi,;§'.eB}JO)ftf!O)~ni!i%:IJJt::OO L Zli$;f:lllt::f)tBJJ-t 6 ◊ 
[0041] 

± f, l:fil4 AtL ;,t;;JEBJJO)m 2~»i!i%:rmJ::J: 61\-1 7·· 1J '1/ ~~O)<fi:W~cti 2 o o O)ffeHI 
['Rlt·ifi:i tJ, l'Rl4 B ti, l'Rl4 AO)/\i fl) '1/ ~~O)<fiffl~@'.2 0 0 O)~Hi&ifffi-5J'-.O)fJt:kffeHI 
!'Rlt'ifi:i 6 o ['Rljf;"t 6 J:: '3 /.::, i,;~.fi&%!&tt;L 1J:'t&O)ffi~ft'i#:W,w 1 0 0 a , 1 0 0 b & 
r,q o o ciJ>, J::.T1J:ltJlt::11ic3'tJ~:h6o ;1~$0)~iml:b"00)~U, 01Ji..kL ['RlffiO)j;:1,v1~ 
f:IJO)JJ[nH::-fh-f;h.O)ffi~ft/-%:W,w 1 0 0 a, 1 0 0 b &tn O O c O)m;?e,$(::~t{':13-t 6 
µff~t=f~i_ bh6 ◊ .=O)t.:l:bt::, wfllcffi~ft<#W,w 1 0 0 a, 1 0 0 b&Y 1 0 0 c O)Fe'i 
t::~f~.i¥!tfilW~1E~~1:t6 .= t tit·~ 6 o 
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(0042] 

± t~, *~n!!i%:ll'Jtti, ::g.ffi~{t.i#Wn 1 0 0 a, 1 0 0 b &tf' 1 0 0 c O)~~~IH::t,t 
Ji6T -ti YH!IJt::, ll)(M:fkt::tl~OJ 7 1 ::,, 2 o 2 ~%Jilt L, f-OJtj::i::W:~ffflt:: 7 7 :,, 1 2 o b1Wc 
@'.c':h-6 0 C:.itt::J:: I)' 1&1'¥0Jt- }-J,17°~1/ .'.!.-JvU:i~---:>--C' 7 1 ✓ fF;J~B'Z'OJilliioc 

7!"ffl~:t~-t::r.ttc¥ L ·otW1t1~Hi:x1t.c'tt -3 -ti o 2:.0)J:: -3 ~flfil!ffl~OJh17·· 1J "1 F 
~O)i%W~@'. 2 o o t::J:: !J, 7H'fB~Wl!OJtWW~JJ.?¥H~~a"Jt::fiJJ--1::: c'tt-3 0 0 

r 0043] 

<Xv •t·, [RI 5 AtL 2fs;JEBJJOJ~B ~n!!i%:li'Jt::J:: -ti J\1 f lJ •y F~OJi#W~@'. 2 2 O OJit 
ffl[Rlt'ib I)' [RI 5 B !:i, [RI 5 AC7)J\1 f 1) "I F~OJ,#W~@'. 2 2 0 O)@Jj[if[Rit'ib 6 0 [Rl1F 
T 0 J:: :, t=, *~nW!i'Jt:: J:: 0 l%W~@'. 2 2 Mi, [RI 4 A t::1F-t~n!!i%Ji'JO)ffi~{t.i#Wn 
1 O O a, 1 O O b_&lq O O c*OJi#~ilil1'¥$&U}lJE$~1iliLt0Mi·fr~ffi1.Hii'tc'-tt 
--C;lf3!£ Lt-: 'hOJ--C"ib 6 ◊ ~~Mi~filiLz .. 0 Mi7!'-U, 7, > 1 2 o t::J:: 6~Jil.OJi1J~~:t;)ij;:ft, 
c'--1:t-ti t~i\1':>t::, t~ir-tti't7!"~~ -tt, :ftrlil&tf'tj::li'a'ililOJffi~1t.1#Wn<TJffitlooffl~!:i, -c 
:ht:: J:: I) ~0-'~% ~ i1.t-: O 

r 0044] 

--Ji, ~"Mi%:li'Jt::;t:; 1, , --C , WitEJil 0Jffi~f r.1#Wn0J -'f :h ..:c':nt::~-t ib 1.tJlMiiIDJOJ~ 
:fx<~:fYl1J$&U'~Jf;$iJ>ffl1[M\.l[a"Jt::%!£c':h6 (-th IJ t::, ffi1L~~c':h6 c:. t b "ilJH~ 
t·£>-ti O c:. 0t£-&rt::t:i, ~Jetm± t-:i±m.:Jt.1w~:f.f!fJ&iO)JiJr5Efll@'.iJ,t:.--1::: rt::7J"~iJi%.utc' 
i1.6ffl~t::%ff\t~ :hib ◊ ~JEMiiJ,;:!t~c' :hM£-&r, ~1%$ t %~:f%!fJMi i:: OJi'a'it::::g.JilC7Jffi 
~1tii'iWnt::iffi t 6 im~t ( [Rl1F-tti") iJ'%!£ c' :h --c , ~Jetmt·m.1r. c' :ht~% ~iJ,::g.Jil t:: fr 
~c':h -C:f.f!fJT .b o 

r 004s] 

{J(l,,i'"('', [Ri6 Mi, 2js;Jf;8)J0)~4~n!!i%:li'Jt::J:: ,bJ\1 fl) "I F~OJ{#;t(]~@'.2 3 QO)i,,f­
ffll:Rlt'ib 0, [RI 6 B t:i, [RI 6 A01\17·· 1J -1 F~OJtiiW~@'. 2 3 o 0@JJoo[Rlt·«) 0 0 *~ 
1i!!i%!'WtU, l:ID 5 At::1FT~1i&%J'Wt·07 1 YOJ~1 :::(~, :5:--1:::Jil&tf':5:rlil0ffi~ft<i'i 
WnOJYHIDJ~j~:h~I, 1 J:: -3 t::ilJij~ Lt~ 0 2:.<TJJ:: j t::-t ◊ c:. u::J:: F)' 1#W~@'. 2 3 0 O)~ 

@'.iJ>J&'..~t=~◊ ◊ 

(0046] 

W.--1::: -c1)laJJ l.J~ 2fs:JeaJJ0::g.~1i&%J'lJOJJ\ 1 7·· lJ "/ r ~OJmW~@'. ~ ~1t-t 61i~!:i, f]. 

tt010~:ht~1i$t::J:: !J~ftc':h:, l;,i)>, {)'!Lzt::L lat::010~:ht-:M IM (Met a 1 

Injection Mo 1 ding)$"'?, ~~~~r0~~-Ll¥.~J;6ffllt~MEMS 
(Micro Electro Mechanical System)~, SAM(S 

e I f As s em b 1 e d ;\-1 on o 1 aye r) $~ J;6ffl L --C~{1::t'~ 6" 
r 0047] 

lliclVI I M1i$t::J::---:>-C~1t-t6t£--&;i::t:L if, lfritcffi~1t{i'iWnl 1 20%:ffO)p~ 
lrJc':ht~--1::: rt-,1, r ~%nx. L, c:. OJt-Jv ~ i::-f:n-f·:nr\1 .;,,:7·· t L --c;:K 1J ?--'?~~ 
'&*iJtiH,~-----:> t~if:Hf!tfils;~-'E:-J)/ Jc: i::H:A L -C fix.ID L' !£%~m~~-Jv ~iJ> /':,7]'--M~-ttt~fit 
, tfrtfrJ&m:1!~1J11rJ.--c•1q :.-,:7··~ Ms* L --c, :ft~a9t::--1::: rtff f v- s; ;,,-:7-~ c o:i~Etiii 
fxfif.i~ff!ffl L-Cti-ii-t 6 o 

(0048] 

ib 6 1i •i:i, [RI 2 &tf'l:ID 3 ~~~LC: , ~~Wt-m1[t·~~T 6 :t!;i'i"OJJ,!,~a'.J~~11c1i$OJ 
{)'IJ~fffillit::~}tBJJ-ttt!;L ±f, ffi~1t<WWnl 1 20~Wl 1 2 a<TJ*ffi~I•11-Y7 .. L 
-C~Jf;$104&{.F-'cOJiiiirlll+-t-Y:t,Jk %:Jxm~:fH1J$106, ~~108&{h~:Jx 
ii'iIDY!fJMi 1 o 2 , 1 1 o ~ c· ~%!£-t 6" -f OJt-fL iruc~;ffiz 1 1 2 a t::t,t J;5 L -C -5:EOJ 
F,y'-YOJ%:ff.ti1%nx.c'ht~J:J10 1 2 b ~%!£L, C:.:h0~1[1,1i::ti3@'T6◊ C:.h/':,O) 

tf3@'1i~01J~c L -C!:i, jjijj~~ffilitiffi!l!c'-tttdit, jjijj~t::~EE~ EIJ1J□ L--CFr!~;f >7". 1 Y 
:7··~1r ,Z 0 0 <Xii ,-c llic~JEMif!l.~O)i~:Jxf%~:f%!fJ$1 0 2 i::rJHi Lt-:ffi~1tl#Wn 1 1 
2 OJJiJrJE'.f.1L@'.t::%JJX.c':ht~{#~a:AtL ( l;ID:,r;-ttf) ~JJ!i t-c, ~@~x:li'Jt'JiJrJE.:i:.OJ{#~~ 
i±A L, iructW~i±AtL~Wft-t 6 ◊ 

r 0049] 
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<Xv•t·, 13'17 ~~~#df, 13'17 t;.L *~EIAO/ffi 5~:IJfilW!ilH::{*61\17. 1J •1 f~O)<if 
tr1t&~1 o 003:p.rmoormt·«>o◊ rm~-toJ: 3t:, *~1IfilW!iJt:J:01wtr1t&rli7 o OO)ffi 
:12ft.1wtrJiP 1 2 t;L ,f0)7.1'-Jll.gfm0)**tirM (,¢.i:¼l--C"*~~tltc:$7.1") ;,j>ffi1.Li~*i'f~irt", ~ 
i,*a'Jt: ~"":)O)H'JfflW:J:tc:wnx:. -~ n --c 1,, o O c:. O)tii'rt: i , wrnc.NimO)ffiffl1v--ru, rm 2 
~~~ L --ClfrJti:.O)Jffl 0 '{''&1) 1)' ..fO)<WtfJffiJJ~&U~JJ:W:b ll'tJ t '{''&1) 0 0 flt~ --c' ,fh,t:,O)~ 
iFHlt:~L--C!:L C:tl~~~To. 
[ 0050] 

rill 7 ttL *~1IfilW:ll'J0ffi:121uiwn 1 1 2 h", WI~~ 1 ~»mW:li'Jt: J: o ffl:121t.<WtrJn 
112t::~:tnt.:;tl1 r=: 11 s~miu_--c1,,~1,,trm~~n--c1,,ot>', Witc.tf1 r=: 11 su 
, ..fO)lJ~H J::.0JRtRJ:J: ~ --c {Fmx. Gi1. --ct J: <, iFm x. t:>tl z1, •~ < --c b J: 1,,,, t l-, 3 c:. t ii 
Wiic.0Jffi 0 t·&f)o ◊ 
[ 0051] 

<J:1,,,'(', 13'18~~~-t.td:L [ill8(.;L *~EIA0:ffi6~:IJfilW!iJt:J:V\17' 1J ''/ }=:~O){W 
trlt&~8 0 0 0)3:p.[ffiffi[illt·&f) 0 0 rill~T OJ: 3 t:, *~nfilW!iJt:J: o{Wtrlt&~8 0 0 t:;t:; 
i. • --C , >'~fm~i~ ( rill~itf) iP GO)~~ P&Jf£ L --C , ai1fO)fiig ~ m 1t. ~ it o 1$;JE$ 1 o 4 

iJ'>ffi:121t.tfitrJns 1 2 O)r::J=r:1k:O)f1:ilit:wnx:.~tt --c, 7.J"Jll.gfmt:~iti-t o J: 3 t:ilic~~h--c 1,. 

60 
[ 0052] 

~nmw:rrnt:J:tLtL 'A1kO)iwm!-{tum~it--cttt1r.~it6~mlfm 1 o st, ~m~n --c 
itt1r. ~ ht-: ;,imn", lilu(lfrilJc.1$;~fm 1 o 4 t: rtiJ ~ --c fit:IJ-t o tmk ;,i:mf5t:1Jfm 1 1 o t,j,WJ 

icfrrl!zfm~fflfit-t o O ..f.ti..t:J: r:i, Htric1$;~fm 1 o 4 :b', Htricm1*<4imfit:1Jfm 1 o 6 c 1frJ 
ic½'rl!zfmt O)rent:jlljc~~no O C:.O)J: 3 ~m:;~t:J: 0, l'lir~c1$;~fm 1 o 4 :o't:>'A1t.~nt-: 
;,t-m:L l'IIJ ~c7tJll.gfmO) tz..z-t@Jt t:fJt:IJ L , :;.x1,1 t·, 1 \ r,, 1/ ✓ ;,-0>1~ m1 i:tfh --c Wiic7.J"Jll.g$ :t 
t·r1J~T ,t, 0 1frJtc1i'-Jll.g$0)r::j=r~t:U7 7 / 1 2 0 iJ>ll~~~.h--C' mJ 0 O)~m Hiffl~tt' 
fth--C, 7.J"Jll.gfmt:rrJ~Lt-:m1k0)1iffrttL ~ml~.h --Cwl1t.~.h6" fth--C, *~:lim%1t~t· 
ti, 13'1~-t o J: '3 t:, m:J:t{fimiJ,~ml~ h-iS~ml$1 0 8/J>1frJic7.J"Jll.g$0)5'~WJI!llH:Wnx:.~ 
t1.o 0 

[0053] 

:ttt:, rill~T o J: '3 t:, *~iff!l.JBJ'l]t:;t:;i.. .--c tL Htric::~~ 1 0 4 c Htricat:J::lc<WmfH:IJ 
$11 Ot~ltlr~~itoltlr~$~31J:i£t:Wmtitft b, <fimO)f.Jifflt:t;ifm,f!~I,,,,◊ T~b 
~' 1frJtc'A1k<tmfo/t:JJ$ l O 6 /J>GiffLttl ~.ht-:'AikO)NimU, *Mii.L 7.1'-Jll.ggji0)71Jll.gfm(.:r1J 
~L, C: c:--c··, Htric7, ✓ 1 2 O t:J: ~ --Cffiffl~i1.6~'Al:J: IJ~Hf.b.h --C~ml~tl-6 

[ 0054] 

:;.xi..1t·, aift.~ht-:{ii~ti, Wiic5J"Jll.g$0)>1~WJt::Wmt~ht-:~~ 1 o 8&U..fO)ff;JWJ 
t:Wmt~.ht~itt:Jkiwmfo/t:JJMi 1 1 o t:ifh --C:fJt:IJ L--C, lilUlfrJ~i:.1$;~$1 o 4 t:1i:ijii'" 6 
0 Wiic.~ml$108&Uai1xNimf.tt:IJ$l l Ot:i, ~~81 ot:J:~::[R7.1'-~h'Z\. 100 
Wiic.~~8 1 0 ii, ll~llt J::.O)JRtm:J: ~ --Cltlr~$0)fia'IJUr ;{_ 0 0 

[ 0055] 

Witc1$;~fm 1 o 4 0)7.i"Jll.gMifflJt:u, Wiic7, Y 1 2 o i:J: -:, --cffiffl~tLomJ 0 O)@'Aii 
i'fml'l'.J t:f~T 6 t-:;:l), 7~$0)~~ El f4-~ l![ti<WtfJ ~ it 6 ~JJ:W: b ~ftlt ~ tl 6 0 

[ 0056] 

*~nmW:frnt::;t:; \. 1 --C t,, 1frJ~c7tJll.g$0).t'.1fl4fi~ffi1LFa'il•:::iJJii-t ~ ffl~~::g L 3 6 c: t Ii§ 
j :it· b ~ \, \ 0 :it-:' *~1IfilWJi~O)ffi:'321t.<Wtrln 8 1 2 t: b ' Wii~ 1 ~nl!iW:frnt: J: 6 ffi 
:12ft.1ttf1nl l 20)m1:k<wmf~t:IJ$l O 6t::{Fmx.t:.htc.:;ff1 Y 1 1 SiJffjffix_ t:,h"(\.,~\.• 
t rm~~tt-r:1., •on', ..f O)~tt J::.O)JRfRi: J: 0 WJia;:1f1 r=: 1 1 s ~1rmx.:: i J: <, 11mx. ~ 
<--ciJ:1,,,io 
[0057] 

<X\.•t·, [ill9 ~~~TtltL [ill9 (;i, *~EIAO)ffi 7 ~:IJfilW!iJt:J: ,61\17•' 1) ''/ t=:~O){?i 

Wt&~ 0)-'-f'-ltlfOOrill-z:'·&1) o o rill~T o J: -3 t::, *~»m*31rnt:: J: o NitrJ~~ 9 o o 0ffi:121t.<w 
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W*9 1 2t.L ?J'-Jl!z$h'>l¥1ffi~htc:~:Jxt.:,1f;Jt,t~tLoh'>, ,fO)p'q$0){~i?'X1l,t.a\!t.:.lf3Jtt 
~tLtc:fJi~Jv-7°~ffifflT 01-tb •J t.:, ;jJox;f~Sf.Jt.:-:n[l'iJ0)1:;.t.:ffi~T 0ffl~~i'fT o o 

[ 0058] 

T7d.'h1:>, wricffi~{l::I#W*912tL ,fO)p'q$0)-ttifilt.:IDJt,t~;htdlUe$l 04c, 
wric~JE$1 o 4 ··e:m.1t~tLtc:l#lliiJ'PJr5:E:nrtiJt.:f%111T o:m.:Jk~lllf%11J$1 o 6 t, wrnc 
:m.:J:kO)l#JlliJ'>-fflUt.:vrt:A~tL Ztl!fm/~ tL, ~m/~tLtc:iri:JkO)l#lliiJ'Pfr5E:nrtlJ t.:;¥%1/J Lt® 
ttifilt.:i.m:lli~:tl.o$?J'-t·S--:)t, g:r:S\:!;t.:s.;J'a9i'::fefT0ffl:J:kO)?J'-~$ l O 8 t, WJic?J'-Jl!z$1 
0 80){-f!!ftlfilc ~l1i L t%Jtt~:tl.oh'>, wric~:JXO){#Jllh'>Wfic~JE$1 0 4 t.:[l'iJ"J tf%1/J L 
®i:ft O i:rt:Jk<#~;f%j/]$ 1 0 2 C' i'-Oi!J.z. 0 0 wric~JE$1 0 4 C :m.:Jk<#~f¥1/J$1 0 6 ii 
, !Wt~ 1 1 6 t.:J: --:)z~cia:Jxl#lllf¥11J$1 o 2 iJ•t:.?J'-~~tL z i. 1 0 0 wric!Wi~ 1 1 6 it 
, l!~~fflHi~~ lfT o Im~ c L-C %Jtt Lt b J§g,, o 

[ 0059] 

*~nm%Wt= J: :tl.!:cL WJgc ~JllO)ffiffl t v-7°iJ'>;jJo M~~--c-«> 6 c 1,.-3 },~ c , jf-M,~WJU:P 
t:,O)~~wric~JE&, 1 o 4 O)vff:t,g!H.:l!&JN~--tt o tc:?ib(,.:, "iric~WlliJ"J\ '7 s; :.-, fO)q=i 1t,&,h• 
i:,~:J,'>7~:tl.-C~JEM,O)ri'!IH.:jljc@'~ho t 1,, -3 Jif..t ~~I, •t!::L wricffi 1 ~nf!iIDfl&O)~#W 
~@' 1 0 0 t.:"?I, )"( O)WJg[!O)ir) i:,!{))6~~BJWFi'tl t < :i@ffl~iH o tc:th, ,f0)~$:itiHl~~BJ)~ 
:'df~T 6 o 

[ 0060] 

<XV•--c·, 13'11 O ~~~Thk.L 13'11 O ii, :,js;JEBJJO)ffi8~nf!iIDWt.:J: oJ\1 f 1) ·1 t=:~ 
O){i'tt;[J~@'O)-'-f'-lffiffi:f13'1't''S O O 11{!:;if,y-0 J: 'J t.:, *~nf!iIDWt.:J: oii'iW~@' 1 0 0 0 O)ffi 
~fl::1#W* 1 0 1 2 !:L m 7 ~nf!iIDli.JH.: J: f. ffi~fl::~W* 9 1 2 0)1#lllffiffl1i,-7° t ~:n 
rtfJO)<#lllflffl1v-7°i'::fefT o o 

[0061] 

T7d."hi:>, <'filli~:m.1l::~-tl-o~JE$1 0 4 i'?J'-Jl!z$t=~~tt Ltc:v]l:t.~JU.:IDrot L, m1l::~ tL 
t-: <i'illih"~c:fr!l!z&, 1 o 8 O)~::fJrtlJ t.:f$1/JT o J: -3 t.:%.IVtT 6 ,: c --c·, :m.,ft ~ .:ht-: {#lllii 
' m:Jk1#lllf%1/J$ l O 6 i':iffi--:)-CWJgc%Jl!z$1080)-fIDH=i.m:A~.:ho O iN:A~tlt-:tt~ 
ii, WJic5t!l!z$ 1 0 8 O)g:r~ t.:-Jf:;Jt,t ~ :tl.tc: 7 7 1/ 1 2 0 t.: J: -t, ~:m.OJffi~t.: J: --:) t ~m/ ~ 
.:ht ia fl::~ .:h b ◊ iftfl:: ~ :t1.tc: t#lllii, WTic?J'-Jl!z&, 1 O 8 ~ ;iffi-:, t wvr~cr.&JEffl\ 1 O 4 t.: 
iU~~tto o 

[ 0062] 
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:1Jf*P□ ;o"i:Jglffii::\n0 :t--c·,=~~17 I 1/5IZI/Jill1Jtw-=¥-f9:t=J: ".l mrac<#Wffl7 / 1/iirfrJE'(')@]lj!i 
J2l:1tZ·@Jlj!il,IZi/Ji::\ h TWfac.3/c:iJJ 3 /'7°hfi"#":t1Ji::\ h-i'.i i"w:t1Jlla¥Fs'J!"Hlla¥-t-i'.i<#:t1Jlla¥Fs'JHl!a¥-=¥-ffi 
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t, 
WfllcJ'tl-®:'71/7°if•'il'efrT0hotH::WJllc<#tfJJR!rFs'mfR!r-¥f9:t::J: I) lltfR!r0ho Wfllc<#tfJJR!rFs'1 

(::~-5~ •Z, 2:.h:t t·O)WJ;;c:1/tl-®:'71/7°0)--'-f'-t'c:_frirWIETFs'J~~t±:li"' 0--'-f'-t"'11Erf's'1~/±l-¥ffi t , 
Wfllc:1/ti®: 7 ✓ 7° (,')--'-f'-.1"'1<#WJR!r~1 t Wfllc 7 7 ✓ .~IK!i/Jifi1Hiill-¥ffi(;: J: I) [illlf!i:,~IK!i/J 0 h ◊ Wfllc {# 

Wffl7, 1/v')@lif!LJEffrv')IDm~t::f*o--'¥:t"'1tWWJR!rFs'1filfil~1tl'1Wt ~.t-:tJ;GftltZllcifT o--'-f'-:t"'1<#' 
WfR!rFs'J~~it-;fflllcif+f9: t , 

WJllc--'-f'-t"'1fR!rf's'1~/±l-¥f9:t::J: I) ;at±:l 0htc:Wfllc--'¥-t"'1t#'WJR!rf's'1t::.t-:tJ;G-t o Wfllc--'¥:t'c:J,wWJR!rf's'J 
~~

1Frfffl ~ Wfllc--'-f'-:l"'1<#'WJR!rf's'J~~,Frffflllc1l'F-f9:h• t-, JfX:fii"' 0 --'-f'-:l"'1<#'WJR!rFs'J~~1FrfffllfX:f~-¥ 
ffit, z-{im7~, 

Wfllc 7 , 1/,~IZi!Jifi1JtilJ-¥B!Ji, Wfllc--'-f'-:l"'1<#'WfR!rFs'J~~,FFl'WJf:Xf~-¥ f9;(:: J: I) Jf:X f~ 0 ht-.: Wf llc 
--'¥:t"'1<#'WfR!rf's'1~~,FFl'Wt::~-5-~ 1ZWfllc<#'Wffl7, 1/(,')@llf!i:JEB'tz-~~t,, ~~0htc:Willc 
@llf!i:JEOC, &V'WJ;;c--'-f'-t"'11Erf's'J~t±:l-¥ffit:: J: I) ~t±:l ~ ntc:WI;;c--'¥t"'1<irWIETFs'Jt::f,t---:i ZWI;;c<ir 
Wffl7 Y::.,, z-@l!l!i.ij1Zib0-t!.0 c.:. t Ha¥ittt T ot3t!lft~~1Ui:if~ll•L 
[it>J<JJB) 

WJ~c:1/ti®:'7 _:,,7°(,')iliirnt~~W-t 0illl'rnt~W-¥fit , 
lltrllc:1/ti®:'71/7°(,')illl'tntt lltrllc7 -r ✓;izi!JtrJtill-¥f9:t::J: 0 @lllii:;ij1Zi!J0ho lltrllc<wWffl7 -r 

_:,,,0@lil!iJE£(,')~~t=(* oit'tnt~~,FFr¥11 t ~.t-:tJ;G(tttzi~ix-t o it'tnt~~,FFr¥11i~1x-¥rn t 

Wfllc.i.ffil:OC~/±l-¥f:Qt::J: I) ~t±:l t-htc:Wfllc:3/cl-®:'71/7°(,')i.ffil:ntt::.t-:tJ;G-t 0 Wfllci.ffil:OC~lHWW 
~wrici.ffil:£~~,FFrwicil-¥f9:iJ•h1fx:f~-t oi.ffil:£~~,FFrW1f:xf~-¥ffi t, Hitz, 

Wfllc. 7 7 ✓,~1Zi!Jifi1Jtil]-¥f9Ji' ~ t-, t=' wric.i.ffil:&~~1FFl'WJf:Xf~-¥ f9;(:: J: I) Jf:X f~ ~ ht,.: Wf llc 
i.ffil:£~~,mwi::~-5·~ ,z, wr~c<4iWffl7 T ,1/0)@l!liiJE&~~~i" o c:. t ~1'ij1ttt i" o ~;* 
JJf 2 t::llc!xv')t9:!lft~~filt~:if~@'.o 

rnr>J<JJJ: 4) 

lltric:3/cl-®:'71/7°(,')f'1!fflfR!rf'o'Jz-itfR!r-t 01'1!fflfR!rFo'JitfR!r-¥f9:t, 
Wiic:3/ci®:'7 .>7°v')f'1!fflfR!rf's'J c: Wfllc 7 T .:,,.~IZi/JilirJ:OO-¥ffi(::J: I) @l!l!i.,~IZi/J~hZ> WfllclwtfJffl 

7 7 ,1/v')@]llii;JE&v')~~(={* 01'1!fflfR!rf's'J~~JFFrfflt z-.t-fJ;G1tttZlli:Jli"' 01'1!fflfR!rf's'J~~JFFr 
fflllcifcfflt, 

Wfllc1'1!fflfR!rFs"llltfR!r-¥HH::J: I) lltfR!r0 ht-.:Wiic:1/ti®: '71/7°v')f'1!fflfR!rFs"lt::.t-:tJ;Gi" 6 Wfllc1'1!ffl 
fR!rf's'J~~11ftW ~ Wfllc1'1!fflfR!rf's'J~~11ftWllc1l-¥f9:h• t-, Jfx'.f~i"' 61'1!fflfR!rf's'J~~11ftWJf:xf~-¥ffi t 
, ~{iiiLz, 

Wfllc 7 -r 1/,~IZi!JifirJtilJ-¥f9Ji, 0 t-, t::, Wiic1'1!fflfR!rf's'1~~,FFl'WJf:x1~-¥HH:: J: IJ Jf:xf~ ~ ht-.: 
wri~il:fflffi'rf's'j~~JFFl'¥11C:~-5-~ 1l, wri~<#Wffl7 7 ,1/(,')@lil!iJEOC!-~~T o 2:. C !-~t:&t 
i" o it>1<rJJ: 2 t=iciltv')ct9:!lft:lfl.~1ft~:if~@'., 
[ iff>J<JJl:5) 
wric:3/ci®:'71/7"(,')illl'tntz-~t±:li" 0i.ffil:nt~t±:l-¥ffit , 
WI!c.:3/ci®:'71/7(,')illl'rntt WI!c7 -r 1/~Bi!JffirJtill-¥f9:t::J: '?@l!l!i.~Bi!J~ho wr:ci1t-Wffl7 -r 

,1/0)@l!l!i.JE&v')~~t=i* oi.ffil:£~~,FFrw t :!:-.t-:tJ;G,tttzic.ili" o i.ffil:£~~,FFrwic.1l-¥ffi t 

Wfll~)'(;il5!7.:.,-7°v')il:fflffi'rFs'J!-lltffi'rT 0 il:fflffi'rFs'JHffi'r-¥f.l!t' 
Wfllc:3/cl-®:'71/7v')f'1!fflfR!rf's'J t Wfllc7 -r 1/,~IZi!JilirJ:OO-¥ffit::J: I) @l!l!i.,~1Zi!J0h0 Wfllc<#'Wffl 

7 T /"v')@]ll!i;JEflt(,')~~(;:(*0~fflfR!rf's'J~~1tfffflt !·.t-fJ;Gft(tZlli:.1lT 0~fflfR!rf's'J~~ 1tff 
wiciN4f9: t , 

wric.i.ffil:&~t±:l-¥f:Qt::J: I) ~t±:l t-htc:Wfllc:3/cl-®:'71/7°(,')i.ffil:ntt::.t-:tJ;G-t 0 Wfllci.ffil:OC~lHWW 
:!:-Wfllci.ffil:OC~~JFFrfallcil-¥f9:iP0Jfx'.1~ 9 oi.ffil:OC~~,Frf¥121f:Xf~-¥ffi t, 

Wiic ~JflfR!rf's'JlltfR!rff9:t:: J: I) lltfR!r ~ ht-.: Wfllc:3/cl!Jl!. '7 1/70)f'1!JflfR!rf's'J t::.t-:t J;G-t 6 Wfllc1'1!Jfl 
fR!rf's'J~~f~ffl:!:-Wflli:.1'1!fflfR!rf's'J~~Wfffllli:.1l-¥ffih>t-, Jfx'.f~T 01'1!fflfR!rf's'J~~WffflJf:Xf~-¥ffi t 
, :!:-fiiiJ;L 

wric. 7 I .:,,.~izi!Jmr1m-¥ffitL ~ t-, t=, wric.i.ffil:l!t~~,m-¥121r:x1~-¥ffit= J: 01r:x1~ ~ htc::Willc. 
i.ffil:ltiOO~'liffl, & t'..FWJ~i:.1'1!ffl JR!r~'Ji00~1liffllfNllc-¥f9:t:.: J: I) Jf:xi~ 2:- ht-.: WJ~c1'1!fflfR!rf's'JiOOmi 
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¥H i=~--:::r1i -i --c , wr~c<#Wffl 7 J ✓ <l)@J!lii:31Klt ~ Wil~-t 6 c.:. t ~ feyfi& t -t 6 ~t;:xr!'i 2 i=~ctit 
I [ ~i'IJW.i~-t~iH'}~JtEiJff' 0 

[ tt:/it-r5:Hllf] 
[0001] 

*~B]!:;L <#Wffl7 1 ✓~ @l!lii:~IB:I/J0-tt--C :'/{jJn:7 ✓7°<l)./#:ID;;:-01=r ·:H9:JjJt~~fl*:iG~l:i'.: 
(;:r,ij9 ◊ Q 

[~~;fif,F,j] 
[ 0002] 

tf:;f-!;, 7°□ ;y' x. ~ P-WO)t9:!l!tl:l;'l~f!H1t:ir;;J%@'.l::li, l®fat-'r·-;, (::,lll;·-:::\'1, 1 -Z-PJf-5-E0):'/6'¥: 
ft ~Wmt-t 6 tc:/rb<l):'/t;vJ 3 ✓7°i.Jtfti!I;~ :h --C 1,-. 6 Q 

[ 0003] 

iJ•iJ• -019:JjJt~~f#t*:iG~l:i'.: t:: in ~ --C !:L -ftffl t:: J.: IJ :'16m '7 ✓7°iJ'~~-t 0 2:. t iJ• t_) , ~ 
t~:'16mK3 ✓7°~-l#:Wffl7 1 ✓O)@J~C:J.: I) ~-1#-9 6 J.: j (;:~,:, --C 1, 10 o J'l-i:ztq'ri.Jt::!:L {li!J x.. 
!:L &'.ffl~:h.{S:'/t;V]l3 ✓7f-'~;j1J L, ~;JIJ~:h.tc.::'16V]l'7 ✓7l::J;5 l, "[ f-<l)!Jj3:I/J~:1J"'<-lir:W 
ffl 7 Y ✓O)@J!lii;31KJJt'.l::":;l'[J'!-t 6 J.: -3 t::till'mt ~ 11f::t(l:Jjff:lfl~{.l*:iG~ffi:;1)11fflJe.~x1. --C Ii-. 6 ( 
{li!JH.C 1a¥~'FJ'.cffikl~ll~t ) ◊ iC .:i-ft::J.: IJ:'16Wl"!3 ✓7<l)JfJr~O)./#:W~f4iJ'~t.Rnf 

imi::mmt~:htc:f9:Jjftl:l;'l1JW1U1f~~oo'tlffl9'e~:h n-.;s cwi1x..i:L 1:;;:~'Fxffik2~mt ) ◊ 

[1a¥~'FJ'.cffikl] f~lffl2 0 0 1 - 3 3 2 3 9 4-%0¥17 
[~~'FJtffik2] ~lffl2 0 0 4 - 2 1 1 0 3 ~0¥'11 
[ Je.B]O)lffl:iG] 
[ Je.B] iJ11'1/'.iR L J.: '3 t -t 0 ~@] 

[ 0004] 

tC.:.0t·, :'16Wl"!'7 ✓7<l)./#:W!:L {li!Jx..tL ~lt::'16Wl"!'7 ✓70)i¥JW&t::-l#Wffl71 ✓ ~Pfi 

5-EO)@J!lii:31Kmt·jN~-:-< t i.,-5-EffifF'Eli, 011.ziJ H:i"F'Eti@J!lii:.~IB:~~-tl-6 c.:. u::J.: !Jfi;bh6 J.: 
j t=:-:.t,:, "[I, ,{Si.)"'>, t9:Ml:l;'llJWf.l*:iGiJ%'@'0){tffl;f:kiH.t=J.:,:, --C!i, :'16~7 ✓70)?#:WffifF'El,~ 

-;tB;ff'EtiifU*t·E< f'l:3-£-q:r-C·~~i.Jt~t ~:h --CL i -3 tlri"i-i> ino Q 2:.0)tJ-i"i-, :'16~ 3 >7° 
O)}i\'°W ~ +5N:::ff '3 c.:. t iJ,--c t ~ 1i, c.:. t iJ, i:::, , ~ ~~:'16Wll 3 >7° O)~-®iJ'm~ L --c L i '3 t 
I, l --:, tc.: fhiim t> Zb 0 0 

[0005] 

t tc.:, iJ'iJ'ibtlii'tl::!::I:, :'16Wll3 ✓7°<l)./#t!W+frttt~1i •2:. t iJ'0, ®i;ft--Cf9:Jjft~~f.l 
*:iG~'li!fH\f?:ffl-t o~t=:'16~5 ::,,7°'.l::",1;1tl:T~-tl-6JfJr5EtifJ:::'.l::"fi,:,--C i.,, ~~~:'16~5 ::,,7°'.l::" 
-1#:W-t ;s tc:/1b0)./#Wffl71 ><l)@J!lii;.~IZI/J~Pfi5-EBs'i%i1r,:,tc:f£t·~1, •t, :'16Wll3 >?O)"~n 
~rd c.:. t iJ,t·E< ~,1, -.J -3 t=~'-J --c 1i ,;st 0) i in ;s ◊ 

[ 0006] 
2:_ 0) J.: "J (;:, -'f/1!)~9:JE~:hfc.:-5-EO){if::/;[Jffiff'Et,~-!ii(:i-t ◊ 2:_ c fJ>'"('"2 ~\, iYl,,5(;:!:):, _)\'.;i!Jl 

3 >7'0)<#:W~+frt=fr '3 c.:. t iJ,-c-t ~ 1i ,t-.:·itt·~ < , zO)f.£i:O)f9:!lltl:l;'l~f.l*:iGiJ%oo'O)fr;I! 
i., •Jlf-'f-iJ,~< ~--:,--CL£ -3 t Ii-.~-:, t...:fhi@iJ'«J 0 o 

[ 0007] 

::.to, 7C~7 /70){iifJf-';g31[(;::fi 'J J:X', {#::/;fJffl7 T /O)@J!lii:;31[.i_l~ J.: l'.)~31[(;:T o 
2:. t ;l)>Jf x. 0)1.6 ;I)>, -1-i\':Wffl 7 Y >O)@J!lii;31[Jt;l),~31[t::~ 6 !i t:'ijiil_~;l),J;t <~,:,--CL i 
-3 t Ii,,:, tc:F'oi@i in 6tc:6<'), iJ•iJ•.f, fhi@'b~Ji L --C :'16~'7 >70){#t;flf-'~}J$~ < fi-3 2:. t 
~f9:i:a-t 0&:-~1J1t) ;s 0 

[ 0008] 

7c-2:. -c·, *~B]O)~@!.::L :'16~3 >"7°<l){#.mi·~}J$~<1'T-3 2:. tiJ>-C't ,0-{i;l!l,ijjf-'f-(;:{f: 
tL ;s t9:M.t\'Jf!Yt1.l*:iGiJ%oo' ~ t,'Ht~-f 0 c:: t --c· it ;s o 

[ ~@ ~ 1'1/'.iR:T 6 tc:/1b0)-'f-f1] 
[ 0009] 

J:.~c.~!fflUfiR-t otc:61), ~f;:xJ!'i 1 i=~ci!/;O)Je.BA!i, 
:'16+121 ~wmt--t ;s tc:/rb0):'/6~ :J >7° t , wic:'16~ :J /7°Ni::m--t 0 :ci::mm 7 , > t , w 

ic.?#Wffl7 J >i- @J!lii:ijIB:1/J~ -tt ;s 7 J >ijIB:1/Jif;IJ:/ftll-'f-fit, ,rni2. 7 J >ijIB:1/Jif;IJ:/ftll-'f-fit=xt L 
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--C'i:::h !-{*Mti"" 6 'm:::h{*Mt4HU: Hl/Lz .b'JJ!llt:%'~{iH1~:;J';-~fli•cib-:> --C, 
riricJ'ti®:'71/7°!-il'ef:kT0-1:t--c ~~~t.\l:!llt:%'~fit~:;J';-~~!- :z..-571/ J\1 '1=- r t='.fH'f 2'-it o 

7.. Y 1/ J\1 fH'f:r~:;J';-!- f±l::h-t 0 t::)h<l)7.. Y ✓ J\ 1 '1=- H~:;J';-.cfffi t, 
riric.:z.. Y ✓ J\,1 '1:- H~:;J';-.cfjffiiJ•G f±l::h 2' .tlf..::Wiic.:z.. Y ✓ J\,1 ;fJH'f:r~:;J';-Cl) AJJ (::~·:51, 1 

--C, WI~c.31:Wli:'7 ✓7Cl)il'eftTHL IN§c.'i:::hfJtMtrffifpt::, IN§c.7 7 ✓~IZI/JiMmrf9:(::xt-t o 'i: 
::hf:!tMtti,ijgl1Ti0h0 £. ·ci=~~~7 I ✓~iz~ium+f9:i::J:: 0 WJic{fitflffi7 I ✓ti1rJiJE'.Cl)@Ji1ii;­

J£1t--c-•m:Ji1ii;-ij1ZiJJ2- h 'ClN§cn;WJ!:'7 ✓7°iJ'<fiW2> h6 <fiWlli'rrs'JNtlli'r-t 0 <fiWlli'rrs'J§tl!i'r-¥f9: 
t, 

Wiac7'tl-®:'71/7"iJ1il'ef:kT2:>h.b'Btt::Wiac<wWffi'tra'Jatffi'f-¥f&!:t::s IJ atffi'f0h6 WiaciWWffi'fra'J 
(::~-A •--C, C:.h't. --c-·Cl)Wiic.7'twD ✓7°<1)-'f'-tf.;J{tWl!i'rra'J!-~f±l-t 0-'f-tf.;JIF.'rrs'J~f±l.cfffi c , 

Wiic.7'ti®:'7 ✓7°Cl)-'f'-t"'11tWffi'tFEr'J t Wiic. 7 7 ✓,~IZiJJtrJm-¥ffi(::J:: IJ@Jllii;-.~IZiJJ0h0 Wiic.,t 
Wffl 7 7 ✓Cl)@J!ffi.;;J2!J.t<l)~~t=1* 0-'f-t'.,J{f,-t[Jll,'frs'J~~1tf3ffl C !-M J;Gfsf ft--C;;c.,iJi"" 0-'f-t'.,J{f,­
Wl!i'rra'J~t['t]lfffliciff<+f9; t, 

IN§c7'tWJt'7 ✓7Cl)ilii't~i!:-~f±l-t 0ilffi~~te rffit , 
WI~c.7'ti®:'7 ✓7"Cl)ilifrltc WI~c.7 -r ✓~iziJJiuti~4f9:C:J:: 0 @Jfi~1ZiJJ2-:h0 WI~c.<4iWffl7 -r 

✓0@]ifii:~J.t<l)~~t=1iic\ 0iliirJ.t~~1tf3W t '.!:-MJ;Gftit--ricfr.i-t 0 iliirJ.t~~1tf3Wic114f9: t 

Wiic7'tl-®:'71/7°Cl)Mffllli'rrs'J!-~tffi'f-t 0 Mffilli'rrs'Jitlli'r.cffJ!t, 
WI~c.7'tWJ!:'7 ✓7°Cl)Mffilli'rre1'J t WI~c.7, ✓,~IZiJJrlilJ:ff!IJ-¥el:Ll:: tJ@J!ffi.;:.~IZiJJt:h0 WI~c.<4rWffl 

7 I ✓Cl)@]llii;-JEJ.t<l)~ttt::{iic\ 0Mffilli'rrs'J~tt1tf3Wt !-xtJ;tftft--cicfr-1-t 0Mffilli'rrs'J~tt1tf3 
wic:fr.i-¥f9: t , 

WI~c.-'f-tf.;JIJ;';rs'J~W-¥¥9:t::J:: fJ ~W 2'ht..::WI~c.-'¥-t"'1<4i"Wa;';ra'Jt::MJ;G--t 6 WI~c.-'¥-t"'1<4iWa;';ra'J 
~~

1tf3W i!:- IN§c.ff'.;J?fiWlli'rrs'J~~ltf3¥&§c.fr.i-¥f9:iJ> t-::, JfX1~T 6-'¥-fi:'JtfiWffi'frs'J~~ltf3WJfX1~-¥ 
flt, 

wric.imiJ.t~te-¥f9:t=J: 0 ~te 2' nt..::wric.7'ti®: '7 ✓7°Cl)ilii't1tt=MJiG-t 0 mic.imiJ.t~~'MlfW 
i· Wiic.iliir!Jtllffltt1!ffWic.fr.i.cf ffiiJ, GJfX1~-t -0 iliir!Jtllffltt11ffWJfX:r~-¥ffi t , 

Wiic.N!ffilli'rrs'JHffi'f-¥f9:t::J:: fJ ~tffi'f 2' ht..::Wiic.7'ti®: '7 ✓7°Cl)Mffiffi'frs'Jt::xtJ;G-t 0 WiicMffi 
l!i'rrtJ,~~1tf3¥m ~ WI~c.Mffilli'rre1'J~~1tf3¥ffi~c.ii-¥el:iJ' (, Jf:Rf~T 0 Mffiffi'ffii'J~~1tf3¥ffilfXf~-¥m t 
, !-{il!Lz, 

lN§c. 7 , ✓,~1ZiJJrfi1Jm-¥ffitl:, lN§c.ft"'114rWl!i'rrs'J~~1MlfWJfX1~-¥f9:t:: J:: tJ Jf.X1~ 2' ht..::WI§c. 
-'¥-t"'1<4iWIJ;';rs'J~~11i't¥&, WI~c.iliirlt~~11i'l'WJfX1~-¥f9:t::J:: fJJfX1~0:hf.:WI~ciliirJ.t~~'li't¥&, 
&tFJJ/Jicnl!ffilli'rra'J~tt1M/fWJfX1~-¥ffit::J:: fJ JfX1~ 2' ht..::Wiicnl!ffiffi'fra'J~tt1M1l'Wt::~--51, ,--c WI 
i~-1riWffl71 /Cl)@Jllii:~J.tHMl~L ~~2'ht..::Mt~@Jllii:~J.t, &trWii~-'¥-t"'1ffi'i'ra'J'.!:tte-¥ 
ffit::J:: tJ '.l!f±:!2:>ht..::WI~c-'f-tf.;J-14rWffi'frs'Jt::11h --CWI~c.<4rWffl7 7 ✓ l!:"@J!ffi.;:.~!ZiJJ0i:t 0 C::. c i!:-
1iUJlt )_,'[1,'1-t,o 

[ 0010] 
!l1f1<J.l'f 2 t::!clft<l)?EBJ!!,;:J:, 
7't'¥c{i !-.JBnlt-t 6 t..::/Jb<l)n;l-®: 7 ✓7° C ' Wiic.7'ti®: 7 ✓7°!-<fiWT 6 ,twm 7 7 ✓ C ' WI 

§c.<4rWffl7, ✓ !- @J!ffi.;:~1Zi110 -it 0 7, ✓~izi1Jmr1m-¥f9:t, wr§c.7, ✓~izi11ium-¥m=xt 1_, 

T~::h !- WJ&rt" 6 ~::h (M~.cf flt Hffix.. UJ:i;Jt=%'~(U~:;J';-~oo't·tr) --C, 
riric:7'ti®:'71/7'.!:-il'ef:kT0-1:t--c ~~~t.\l:!llt:%'~fit~:;J';-~~'.!:- :z.. -57 ✓ 1"'1 '1=- r t::'.fJ1'f2'i:t o 

7..-J >" 1\,1 fH'frn:;J';-!-f±l::hi""-0 t::./Jb<l)7.. -J >" J\1 =c- H~:;J';--'f'-ffi t, 
Wiic::x.. Y ✓ 1 ,1 '1=- H'!:f1:;J';--¥Hb'J'0 f±!JJ ~ht:::Wiic:z.. Y ✓ 1 '1 fH'f1~:;J';-Cl)J\JJ t.:£-51,, 

l' HII§c.3\:WJ!:'7 ✓7°Cl)iFfmlL HII§c.~::h1*Mt-¥f:'.tiJ•t_, HII§c.7 7 ✓~1Zi1Jifj1Jm-¥f1(::xt-t 0 ~ 
:1J#tMt1JtJ&!!fr0h0 ~ t·t::':1:i~~7, :;...,iizi!JtUtf!li4f9:t::J: fJ riric1.,iwm7,:;..., 1JtrfiJE'.Cl)!illi1ii;­
J£&--c-•@J!f!i~izitl~ h 'ClvI§cn;Wlt '7 ✓7iJ1<riW2' h-b <ii'Wlla¥ra'Ji!:"§tffi't-t 0<fiWffi'fra'J§tlia¥rf9: 
c, 

Wiic7'tl-®:'71/7iJ''il'ef:kT0:h0'Bt(::Wiic,tW11a¥ra'Jit11a¥.cffJ!t::J:: tJ it11a¥0:h0 Wiic14rWl!a¥ra'J 
(::~-5~•--C, C:.h:1 --c-·Cl)Wiic.7'tim:'7 >"7°Cl)ft~{fit1Jlla¥rs'J!-~f±l-t -0-'¥-t~lla¥rs'J~f±l.cfffi c , 

rir~c.7'ti®:'7 ✓ :rcrJ-'f-t~,imffi'fFEr'J t rir~c. /, ✓,~iztJJtrJm-¥-ffit:.:J:: /J@J!ffi.;:.~rztJJ ~tl0 rir~c.,i 
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Wffl7, /(')@J!l!i:~lt(')IDffl~t:{J63¥-tJ,cJ:;,ifWffi'tF's'IIDm~'l'Wfflc a:MJ;tftttZ-llci!ct 63¥-tJ,cJ:;,if 
Wffi'tF's'IIDffi~'lfffillciffl-¥f9:c:, 

WI;;cftf,cJlf.'i%'I~f±l-¥f9:t:J:: I) ~f±l ~ htc:.WI;;cftJ,cJ?tWlf.JF's'It:xtr,t-t 6 WI;;cftJ,cJ:;,t,Wlf.JF's'I 
~~'If ¥1iz a: Wfllc3f .LJ,cJ:;,tmll'lrs1~~'1f ¥1izllcjffl-¥f9:ip t:, Jf:Xf~ -t 0 3f .LJ,cJ:;,tmll'lrs1~~'1f ¥1i1Jf:Xf~-¥ 
Hl:c:, a:(Jiitt, 

Wfllc 7 Y ✓,~IZ~illlJ:fllll+Hl:U:, Wfllc-'¥~-HrWffi'f F's'Iml:IZ.f;fflJf:Xf~+ f9;t: J:: I) Jf:Xf~ ~ htc.:. Wf llc 
3¥tJ,cJ1tWlli'¥F's'-l~~'lf¥fH:~-::iViZ-Wfllc1tWffl7, ✓(')@J!l!i:~lt{?~~L, ~~~htc.:Willc 
@J!l!i:~lt, &IFWJllcftf,cJffi'tF's'I~f±l-¥ffit: J:: I) ~f±l ~ htc.:WTllc3¥tJ,cJ:;,tWffi'tF's'It:1it-:i ZWTllc<if 
Wffl7 I ✓ {?@]ifii;l;[Ri/J~-1±6..:. t ~1tti&t L '(l, 1 6 0 

[0011] 
jjfj<"Jj'i 3 t:llctft(')JESJJ!,;L jjfj<"Jj'i 2 t:llctftO)f1!llt~~1f<*jf~@'.t;:;t;\, 1l, 
wr:;2.:3/cvJ'? ✓7"(')i.lfillt{?:twf±l-t 0iMr1t:twf±l-¥Hl:c , 
Wfjj2.3\:;V]l:"'J :,.,-7'(')i.lfilltc: Wfllc7 Y ✓ijiz~tlJ:fllll+f9;t:J:: l)@J!l!i:ijffi~~h0 Wfllc14ft;[Jffl7 Y 

/O)@J~~nf(')fil!J~t:{J Uiii.m'.film~1tffffl c: a:MJ;t{t(tZ-llcifflT 0 iliit.m'.film~1tfffflllcifff9; c: 

WJjj2.ii!i1Jt:twf±l-¥f9:t:J:: I) :twf±l ~ htc.:.WJllc:3/cl!J '? ✓7°(')ili!1tt:xtr,t-t 0 WJllcilililtIDffl~1Ml!ffl 
{?WJjjciil!lt~~11f¥Gllcii-¥Hl:iJ>f:>Jf:Xf~T 6iil!ltIDfflf!i'lf'tGJf:Xf~-¥Hl: c, a:(ilfl,z_, 

WJjjC:7, /.~mi/Jill'l:fllll-¥f9Ji, ~ 0t:, WTllci.llil:1tml~'lfffiJf:x1~-¥m:J:: 0ir:x1~~.ntc.:WJjjc 
i.MtltIDffi~'lf¥1H:lt-::i'l,, 1l, WJllc<tWffl7, /O)@J!l!i:~lta:~~T 0..:. c a:titi&c L Z \, 1 0 

[ 0012] 
~li<"JJiA t:~ctft(')§ESJJ!;;L ~li<"JJi 2 t:~ct!/.O)f1!llt~~{f<*~~@'.t;:;t;\, 1l, 
Wfllc:3/cl!J'? ✓7(')flt!fflll'lF'si{??tlli'¥T 6 flt!fflll'lF'silltlli'¥-¥f9:c:, 
WJjjL1:)'(;i!g7.:,,7'(')('£ffl1Jryf's'I c: WTllc7 7 ✓,~IZi/JililJ:fllll-¥Hl:t:J:: I) @J11!i.~1Zi/J~h6 WTllcltWffl 

7, ✓ (')@]ifii:~,fl(')IDffl~t;:{J 0flt!ffl!F.ff'oiIDffl~1M/Jfflc {?X'f J,5{,t(tZ-jjcfrffl'°t 0flt!ffl!F.ff'oiIDffl~ 1M/J 
fflllcik-¥ffi c , 

WJjjcffJl=:11¥.fF'silltffi'f-¥f9:t:J:: I) llt!F.f~.htc:WJllc:3/cl!J'? ✓7°(')flt!fflffi'tF'sit:xtr,t-t 6 WJllcflt!ffl 
1¥.fF'tJiIDffi~'lf¥ma: WJjjcflt!fflffi'tF'tJiIDm~11f'¥Rllcii-¥f1iJ> (, Jf:Xf~T 0 {lt!fflffi'j,fii'_IIDffl~11f'¥RJf:Xf~-¥f1 c 
' a:{iffi,z_' 

Wfjjc 7 I ✓,~[Ri/Jiff1J:fllll-¥ffitl:' ~ 0 t:' Wfjjcflt!ffllli'¥F's'jIDffl~11fWJf:Xf~-¥f9;t: J:: I) Jf:Xf~ ~ ht-:. 
WJ~c-('£ffl11ijf'si~~'lf'tffit:~-51,,-iz, WT~c<iWffl7 T ✓(')@J!f!i~lta:~~Y-6..:. c N::tv&c 
LZ\, 100 
[ 0013] 
jjfi<rJi 5 t:llctft(')J:EaJlt:t, jjfi<rJi 2 t:llct!/.O)ti!llt~~,t-*jf~@'.t:;t;i, ,z, 
WJllc:3/cvJ'? ✓7'(')i.lfillta::twf±l-t 0i.Mt1t:twf±l-¥f:'.tc , 
WTllc:3/cvJ'? ✓7'(')ilfilltt WTllc7 T ✓ijffii/JililJ:fllll-¥f9:t:J:: fJ@J!f!i;ijffii/J~.h.0 WTllc1tWffl7, 

✓ O)@J!l!i:~lt(')wmfZt: {* 0 i.llil:lt~fZ'l'WW c: a: M J;t{t(tZ;;c:F.JIT 6 i.llil:lt~fZ11fW;;c:Fi-¥ f9; c: 

Wfllc:3/cl!J'? ✓7(')flt!fflll'lF'sia:?tli'lT 6 flt!fflll'lF'silltlli'¥-¥f9:c, 
WJllc)tim'J ✓7'(')('£ffl[Jryf's'I c: WJllc7 1 ✓,~fili/JtlJ:fllll-¥HH:J:: IJ@J11!i,~ffii/J~h6 WTllrntWffl 

7 T ✓(')@l!l!i:~lt(')IDffl~t:{J 6flt!ffl!F.fF'siIDmJHWfflc: a:MJ;t{,t(tZ-jjcifflT 0flt!ffl!F.fF'siIDm~ 11f 
Wllcii-¥ffi c , 

WTllciilil:ltt9if±l-¥f9:t:J:: fJ t9if±l ~ .nt::WTllc:3/cwR 7 ✓ 7"(')ili!llt=x•Jr,t-t 0 WTllciilil:ltIDffi~'Mllffi 
a: WJllci.Mt1t~~,lf¥ffillcri-¥f1iJ• r., Jf:xf~-t 0 i.Mt1tIDm1t'lf¥ffilf:x1~-¥rn c , 

WJjjC:-('£J+llk'i'rs1itll'l-¥f9;t:J: I) ~tl!'f~.htc.:WJllc:3/cw'? ✓7°('){\t!J:Rll'frs1t::ttr,t 9 6 WJ~cflt!m 
ll'lF'siIDm~1tffffl a: Wfllcflt!fFlll'lF'siIDm~1tfffflllcif f f9:iJ• (, Jf:Xf~T -b flt!fFlll'lF'siIDm~1tfffflJfXf~f f9: t 
, a:11.t, 

wric: 7 T ✓,~1Zi/Jill'l:fllll-¥H!ci, ~ 0 c:, wr~ciMrltmllt'lfffiJf:xf~-¥f9:t: J:: 0 irxt~ ~ .nt-:.wric: 
i.llil:J!Hfl~f~ffl, & r/WJjjc f<Effl ffi'f Flsi'I:ml~1tff WJf:X f-:}-¥ HJ: t: J:: I) JfXf-:} ~ ht:: WJllc -('£ffl ffi'f F's'I~~,tg 
wi::~-51,, i--c, wr~c1tmffl /, ✓crJ@l!f!i;~lthffil.ill?·t 0..:. c: {?~:We L ·n, 0 0 
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[ Je.8J'}('}~}J~] 
[ 0014] 

( 7) 

;;i1<JJJ: 1 t:;;cix.O)Je.8JB:J:: :h!:f, 7.. Y::.,, J\ 1 :=t- f t:fH'r~:h --C :3/cWJ!3 ✓7°0)iFftTfi, 

'ai::fJf-:!~Jft-=f:ffii.P G 7, ::.,,.~miJJifl1J1jp-=f:ffit=xt to 'ai::fJtEtMl'1.ir:ire;tmc1 :ho :t ·c-t= 3~&7,:,, ij!K 
1/JifliJ tw r-r9:t: J: IJ {#Wffl 7 , ::.,, iJ'Plr5E 0) @J!f!iJEiltT'@J!f!i,~IKI/J c' :h --C :3/cWll 3 ::.,, 7°iJ'{#W c' :h 
6-1#Wl!¥FE1'Jti>H11¥clh, :3/cWJ! 5 /'7°b'il'i1:Tc' h6 4lft:Hl!¥c'h6 {#!111!¥FE1'J(;:~-:n ,--c, c:. 
:hi T·O):rcWJt3 ::.,,70).,p.:t'c:J1#Wl!¥FE1'JiJ'>J!/±l c' :h, c' t-:. t:, 3~&->f'-f'c:J1#Wll¥Fa'Jt:::x-tJ;Ett 6 , 
-1#Wffl 7 , ::.,, O)@J!f!iJEfltO)~:f.H: {* 6 .,P.:t"'1-1#Wll¥Fa'J~~f~rffiiJ'->f'-:t"=J-1#Wll¥Fa'J~~twf!Hicfr:f 
-=f:fJ!:iJ, GJfRf~c':h, ,Jf.::, :3/c$(7 ::.,,7°0)f!i',l\t(::xtJ;t--t-.t>, 1#Wffl7, ::.,,O)@]!f!i]fill\tO)am~ 
t:: f* 6 iMrflt~~'i'ff ffiiJ'iMrflt~~'i'ffffi~c,ii-=f: ffiiJ' G Jr£ f ~ c' :h, i tc:. , :3/tWJ! 3 ::.,, 7° O)f£fflll¥ Fa'J 
(::xtJ;t--t-6, <#Wffl 7 7 ::.,,O)@]!f!ijEl\tO)~~(:{* 6 f£ffill¥Fa'J~~Jlftffli){f£ffill¥Fa'J~~Jl'ffffl 
;;c£i-=f:ffiiJ'(,Jf£1~~:h6, f- t, --c, C:.:h(,.,P.t"=J-1irWIETFa'J~~,lftflL iMr!!t~~'l'fffff&tFfl.:'.ffl 
1!¥FE1'J~'EH1iffl(;:~-::5\ ,'"(1#Wffl7 1 ::.,,O)@]Jlii;;jfilflti)>~~c'h, 3~&@Jilii:JE&, &V:, l!t±:l 
c' htc:.:3/tWl\3 ::.,,70).,P.:t',,/{#!111!¥FEi'J(;:1fE":> --C -1#Wffl 7 , ::.,,i],@_]!f!iijlKIJJT 0 J: -3 (;::g":> --C Ii, 0 

◊ J!O-f::i' .1.--1f(::J:: 6f£ffl:l:kiH.&V::3/cWJ! J ✓7°0)f£ffl;jfcfil1!--*It: L '"[' U1.£ T"0):3/cWJ[ J 
::.,,7°0).,P.:t~{#Wll¥Fo'Ji1;JT·1tWJ!3 ::.,,7°0){#!11'.!:-:fr-S c:. t iJ>T·t 6 J: -3 (:, -1#Wffi7 -r ::.,,O)@J 
llii:JE& !-- ->f'-:t!cJ-1#Wffi!rFJJ~~'l'ffffi, ildilit~~'l'ffffi&-Cl reffiffi!rFa'J~~'i'ffffi t::~--5 Ii 1 --C :imJE t:: ~ 
~T 6 C:. t iJ1T t 6 o 

[ 0015] 

C:.ht:J: IJ, t#Wffl7, ::.,,O)@J!f!i]filflt~12:,~J,,::J.J:.t:i$JE{r.-t 6 c:. t :g <, :3/cWJ!3 ::.,,7°0) 
-1#W'.!:-~}J$~< 11' -3 c:. t iJ'T·t 6 o 1J□ x. --C, 3~&-1#Wffi7 -r ::.,,O)@.Jilii:JE&O)i$JE{t.t=:{'h 
--C 9£1=.i"" o~J-;;riJ,:f;:~ < 'J"0 O):{£-!W.tl:. l --CfY!li 1Jt!j-=f:t:fl:h6fJ)JJt~~{~$:~~'/lfH:lH!ti"" 
6 C:. t iJ"T-~ 6 o 

[ 0016] 

~t1trJi: 2 t:~ciJGO)Je.8JJ(:J:: :h!i", 7.. Y::.,, J\1 ::i::- f t:fH'rc'h --c :3/cWJ!3 ::.,,7°0)ifftTfi, 
~:fJf*tfl'-=f:ffiiJ>G 7, ;..-·.~IZiJJifllJtw-=f:ffit::xt-t-0 ~:fJf*tM>.ill!l'tfic' h-0 :i T·t: 3~&7 T ;..-•ij!Z 
I/JifllJtw-=f:r9:t:J: IJ <#Wffl 7 -r ::.,,iJ,JfJr5EO)@JiliiJEltT'@Jilii,~IZI/Jc'h --C :3/cWJ! 3 ✓7°iJ'-1#Wc' h 
6}i\-Wffi'i'Fe1'Jh'Hffi'f ~.h, :3/cWJ! 3 ✓7°h'iFitTt-.h6 4lft:Hffi'ft-.h6 -1#Wffi'ff8'J(;:]!;--::s1, 1--C, C:. 
hi T"0)3/cWJ[7 ::.,,7'0)->j'-;l:"=J-1#Wll¥Fa'Jh>J!/±l c'h, c' G (:, 3~Ji->jZ-;f;"=J1#Wll¥Fa'J(:xtJ;t-t 6, 
-1#Wffl 7 -r ::.,,O)@J!f!iJEfltO)~.fi~J: i* 6 .,P.t"'-1-1#Wffi'i'Fa'J~tt11ft'tl1h'->f'-t',,J-1#Wffi'i'Fa'J~tt11'ff¥11~c,ii 
-=f:f9:h• GJfR1~c'.h6 o f- L --C, .,P.:t"'-7<i!fl11;'i%'J~~11ft'tl1(:~-:::l-li 1--C <'iiWffl 7, ::.,,O)@J!l!iJEflt 
iJ'~ttc' h, ':13~&@Jilii:JE1t, &V:, l!t±:l c'.htc:.1tWJ!3 ::.,,70).,p.t',,J-1#Wll¥Fa'J(;:1fE":> Zl#Wffl 
7 1 ;..-· ;o>@JJlii:,~IZI/J--t 6 J: j t: ~ -) t'." Ii 16 • J!G-f::i, .i--tf (: J: 6 reffi:l:kiR ~ * ~ Lt'." , C:. .h 
i T·O)xWJl3 ::.,,7'0).,P.t',,/-1#Wffi'i'FEi'Ji1;JT·1tWJ!3 ::.,,7'0)1#W'.!:-1'r -3 C:. t iJ,-c·t 6 J:: -3 (:, -1wW 
ffl7 -r ::.,,O)@J!f!i:iEflt'.!:' Tt',,J-1#Wffi'i'Fe1'J~~'l'ff¥!1/:]!;--:H 1Z~:i.Et:~~T 6 c:. t ;o,--c_··t 6 o 

[0017] 

C:..ht:J: IJ, -1irWffl7, ::.,,O)@J!f!iJElt~12:-~J,,::J.H:~JEft.T 6 c:. t ::t <, 1cWJ!3 ::.,,70) 
-1#W~JJJ$~< 1T -3 c:. t iJ,-c·~ -3 o 1J□ x. Z, 3m#Wffi7, ::.,,O)@Jilii:JE&O)i$]fil{r.(:{!h 
--c ~1:.--t 6ijiffh,:f;:e- < :g-5 O)~!W.tl:. L --CfY!~ 1Jm-=f:t:fi:.h6f,{l:M~~{~$:5f.~ufHJH*T 
6 C:. c :o'T"~ 6 o 

[ 0018] 

~11<ri 3 t:~clfl:O)Je:8JJ/:J:: :h!:L ~11<ri 2 i:~clfl:O)Je.8JJ t r.,J~O)JJJ~iJ,1-:'} Gn-0 O)i:J:~ 
}IMC:. t, 1a¥t~, 1tilii3 ::.,,7"0)iiililtt~:-HJ;t-9 6, ./il'Wffi7, ::.,,O)@J!lfi:i£1t0)~~(~1*,f, Hi! 
lit~~11'fffflh>iMrfl't~tt11ftW~cii-=f:f1h> t_, JfR1~ t- h, 3~&iMrfl't~tt11ftffl(;:]!;---'5 I, 1 Z , ./#:W ffl 
7, :,,O)@Jilii:JE!¼:iJt~~c'h6 J: -:i (;:~ ":>l 1,,6 O)T·, <WWJ+l7, :,,O)@]!f!iJEJJ{O)~~~ 
xWl\3 ::.,,70)f£ffl:J:fcJ'lJ~*li: l t'." J:: IJ~JE/:fr-3 c:. t :o'T't, xWl\3 ::.,,70)./#W~ J: IJ JJJ 
$~< fij c:. tti1-r:·e- 6 0 

[ 0019] 

~11<ri 4 t:~clfl:O)Je:8JJ i: J:: n!:L ~11<ri 2 i:~clfl:O)Je.8JJ t r.,J~O)JJJ~iJ,1-:'} t n 0 O)U ~ 
iffiiicTJ,.:. t , ~i:.:, 1cWJ!3::.,, :;"cTJf£ffiffi'i'Fa'J i:.:x-tr,t1-6 , ,#MJffi:;, ::.,,crJ@Jilii:JEltcTJilffl~(:.:i* 
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6 ~ffi ffilf Fs'JIDfil~twfflii~ffiffilf Fs'JIDmiHwtlHf clFf.cf ~h• t, Jf3N~ ¢:fl, ~l!~ffiffilf Fs'JIDm~twffl i:: 
~-51, ,-c, {4tWffl7 T /O)@Jll!i~.ti:lJtIDffi~~:ho J.: j i::~-:i-c 1i 1 0 O)t\ {4tWffl7 T /(1) 

@Jll!i~!_i(l):;ffl~ ~ :3/ti®: '7 ✓7° 0)19:'.ffi:lftlt& ~~If l -C J.: '? 3:@!1E (;:fi j c.:. t :lJ,z:· ~ , :3/ti®: '7 ✓ 
7(1)~ffl~J.:'?~*~<fij~tffi~~o. 
[ 0020] 

!ti<"rJI 5 t::!c®GO)§'E□Jli::J.: tuL !ti<"rJI 2 t::!c®GO)§'E□Jl t ll'tJ~O)JJJ511:f.14l;c tJG O)tJ:~ 
lffiij(l)C.:. t, 1,¥(::, :3/ti@:7 ✓70)i/Nr!_i(::xtJ;GT 6, <il'fflffi7 T /O)[Nljii~Jj'.O)IDffi~(::{*6 i!Nr 
.tiIDffl~twffl:WMi.tiIDfil~twffl!cjf-'f ff:lJ, h Jf3N~ ~:fl, :t t::., :3/ti®: '7 ✓7· O)~ffl ffilfFs'J t::xt J;G-t 
6, t#W!+.17T/O)@Jljii~J'.it0)~~(::1,¥; 6{9:!fflffi'fFs'J~~'i1rffl:lJ1{9:!fflffi'fFs'J~~,tff~aclm-~f~ 
:lJ•hJfY.f~~:h, C::.:h0iMi.tiIDfil~11ffffl&tl~ffiffilfFs'Jl1ffll~11fi'ffl(::~-:n,-c, <il'fflffi7 T /0)@] 
lj!i~Jj'.:lJ{l1ffli~¢:h-ti J.: j (::~-:in 1 00)"(', <fl'fflffi7 T /O)@]ljii~Jj'.O)IDffl~~:3/ti@:7 ✓ 7° 

0)19:'.ffi:lftll.&~~If l-C J.: '? 3:@!1Et::t=f 5 C::. t :lJ,z:·~, :3/ti®:'7 ✓7"0)tf,-1;fl~ J.: ') JJJI¥~ < fi 5 
C:: t f.i{t·t 0. 
[ fcRJl~~1if!iT -ti t::./lbO)ft~O)ffJ)t&] 

[0021] 

!:J.Tt::, ::zls:§'EBJlt::-::i1i ,-c, IZ!TIU~ m1i ,-c J1,Wsf.J~Jt&~~!JtBJl-t 0. t::.t~· l, §'EBJl0)$1!:lffl 
t:L l:Rl~lflH::~.&JE'.¢:h~li ,. 
[ 0022] 

[;Rf 1 !::L ::zls:JeBJl ~3:@Iffi ltdi-!lt~~1.fU~~~ji:0)1zJ'J@'~-~1if!IDJ'iJ t l -C {JIJ~T 0 7° o 
V: .:i:. :J :7-1 o o ~~T:fHW.lzl-c·ib '?, lzf 2 !i, 7•ov: .:i:. :J :7-1 o o 0)~$tiljff.lt~~T 
fa '1/ :Jlzl-C•ib-ti. ~;B, lzl U::ib-:i-C U:, 7oV: .:i:. :J :7-100~tiljff.ltT07oV: .:i:. :J 
:J-::zis:µi:cl0).7-;zµi:c11 (fit~) ~00::axlt::.:lkJ't.&~~l, :tt::., 1Jci:-J<:J ✓ J~o-:J 

2 ( f&m!) O)lzlff;!i~lllt l -C Ii 1 0 • 
[ 0023] 

::zls:JBBJl(::f;/;6 7·0;; .:i:. ::7 :7- (;f:sl:5Jt~~{$.*~~@'.) 1 O O!i, {JIJ:t!::L r,-1/-:rJ!.-<1 

>"t: ;J_ -5'"\"t:-c=r·;;tt; > '7 c IZ!~~) ~:lJ'0A1J ~ :nt::.1mfffrlfrfflt::~·-::n- 1-c1mffm~IDnx: l 
'IDnltlt::.1®1*~WTn(::!~tth:ht::..::Z:J 1)- ✓ ([;Rf~~) ~c·t::flt::kl-Ctsl:~T-ti~@.'.-c· 
ib '), J1:µj:c13,g(::!;t, IZ! 1 &tllzl 2 t::~-t J.: 5 t::, 7°01/ x. 7 :7-::zls:µl:c 1 t, C:: 0)7"0 V: x. 

::7 :7-::zis:µj:c 1 a:-~~t!iHl=T ◊ t::./lbO) 1) ci:- ~ :1 ✓ ~ 0-7 2 ( I IJ 1:: :1 ✓ J ; [;Rf 2 ~~) 
t Hm:t -cmnx:¢:h n,6. 
[ 0024] 

:5t;i", 701/ .I. 7 :7-::zls:µj:c U::-:Jli >-C!~BJlT o 0 

[0025] 

7"oV:.r.:J:J-::zls:µl:cUi, 7-.::Zµi:cl 1 p'qt::, l®f$. (~f$.) Nsl:~TU\l:~$1 2 t, 
tl~$1 2 t::fiiiU~o:3/ti®:'7 ✓7° 1 2 1 ~<il'WT 6t#Wffl7 T ✓ l 3 t, :3/ti®:'7 ✓7° 1 2 1 
O)iMi.tiH9'!tei" 6 iMi.ti-t: ✓'I; 1 4 t, 1J ci: =z ✓ 2 :lJ•0mf§'¢:ht::.f§'-l%Btfti" 61"§'-l%stft 
$ 1 5 t , E E P ROM 1 6 t , RAM 1 7 t , C PU 1 8 t , :717 1 9 t , c:g.$ t::xt 
T 6 'm:i®:a:-f-:!!J&i" 0 t::./:hO)'m;i@:$ 1 o ~ ~{iii! :t -c 1, i 0. 

[ 0026] 

m!,;$12!±, lflJx__!:f, ~i'J.tiO))t~l±lMi"6)'(;i.l);l:'7>-7"12 1 t, )Un;t':7>-7°121 
:lJ•t l±l-!lt~:ht::.:3/t~Bz-!lti" 6 Bz-!lt ~ '7- 1 2 2 t, Bz-!lt ~ '7-1 2 2 t::J.: '? Bz-!lt~:ht::.:3/t 
:lJ1.A-!lt~:h0 DMD (Digital Micromirror Device) 1 2 3 t, DMD 1 2 3 t::J.: ')Bz-!lt 
~:ht::::3/t:lJ;':illh&'!-t 6:3/t'¥:v ✓ :x.: 124 t ~1iii!:t -cmff.lt~:h n ,6 0 

[ 0027] 

:3/tv]t7_'./7°12 Ui, {71Jx..!:L >::Y'JvJ\'71 V'7.'./7°-'\"'m~1±7l<iM'7.'./7'~;1pt,tiljfflt~ 
:h, DMD 123(::J.; '?:3/t'¥:m:film~:h6:3/ta:-t:Bfft-t6t>O)-C'ib0. 

[ 0028] 

DMD 1 2 3 !.i, lfiJ:t!:L :3/ti!J'7 ✓7° 1 2 1:lJ>t, 1:±:l-!lt~:hBz-!lt ~ '7-1 2 2 t::-C Bz-!lt~ 
:h-0 c.:. t -C'.A-!lt¢ :ht::.:3/t!" ]!ljjfi'lfrtlH::J;G t -C~~-t 0 c.:. U::J.: '? :3/t'¥:fm !"J8ff.lti" 0:3/t'¥:~ 
iirn~~ t l T ffl13~-r 0. 
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( <)) 

[ 0029] 

:r(;ft,::.,,;,q 2 4!:l:, {91Jx..!::.f, ;,Z'-.b. v ::.,,~:;(~t=J.: l)fflJJX.0:h, DMD 1 2 3 (=J.: ~ 't" 
:'3t~~ htc:::rt C :rcff.l) ~~:rel 't" 7..:? 1J -::.,,~ c:· t=fJ.!:::f;:.:t!.:t~-t 6 b O)t·rb 6 o 

[ 0030] 

iliiint--t: ::.,,s-1n 4 i:t, {91Jx..tL :rtWl!."7 ::.,,71 2 l O)ili:f9tO)J1Jr'iEilllli c l:Rl:if-1111}) t=mci~~ :n 
't" :b I), ~ii:rcWi! 'J '/7" 1 2 1 O)i5!!fflO)~O)ilfuJta: PJr'iE0):71 2. ::.,,;-··--c·~te l, ~ili 0 h 
tc.:ililiJt(=1*-t>PfrlcO)ilfuJt11fi¥11~ CPU 1 8 t=xt L 't" ili:tJ-t 0 J.: '3 t=~~ 't" ~ 1 6 o 

[ 0031] 

}~Wffl7 7::.,, l 3 LL {911:U:.C :rcml'.3 ::.,,7" 1 2 1 O)ili:{%10)Pfr5E{{[@'.(=jlljc~~ ~h 't" :B 1J , 
CPU 1 80)$1Jvi11Tt='t"@Jlfiil,IB:i/Jl 't", :rc:iffil':7 ::.,,7° 121 a:~{frT-f> t.iO)t·rb6 o Jl.·rt,;i'r'.J 
i=t:t, {4rWffl7 r::.,, 1 3 !:l:, :i--lf(=J: o 7.. :7::.,, r-:,1 :lk1iJ.-tJJ=ff 7.. 1 '1/T 2 2 O)fi{t(=~-5 
\- 1 -Z:- 7.. :7::.,, J\1 :=t- J-". (=f%:fi' L 't" :rc:iffil':7 ::.,,7" 1 2 1 ?J'iW1:T~:htc::ftt=, JlJr'iEO)@Jlfii:ifilJtt· 
~:ifil@Jlfii l 't" :rcWi! 'J '/7' 1 2 1 a: J-{r:W-t 6 J: -3 i=,j:- ~ n, 6 ( :rcWi! 5 '/7°J-#"W~!!.) o 

[ 0032] 

C: C: t·, :;,js:~:fit!!:lBfi"J.0)7'O V"x 7 :7-1 0 0 (=rb-->'t"!:i, ~i),ij$1 Q/.),t:,O)~:tJf,!tMii 
1'rti:h 't" t ,:f:,;j.f'.~'t'U, J-frWffi7 7::.,, l 3 !:l:JlJr'iEO)@Jifii;:ifilJt't'·@Jifii;'"t 6 J.: '3 t=,j:-~ 't" \-, o 
/.)>' * ~BJH=(,¥; ◊ {%Wffl 7 I ✓ l 3 t= J: ◊ )tiJJl 7 ✓7°{%;!;/J~l'_!ll_ O+*lllf£~) U:l:' )tiJJl 3 
::.,,7' 1210)mrH&t=J-frWffi7 r::.,, 1 3 HJr'iEBc'rFa'L ~:ifil@J!l!i0-lto~l'!.a:1!§'3 bO)c -t 
◊o 

[ 0033] 

~ B , ,iwm 7 T ::.,, 1 3 0) mclli-'-<f~ix~i:t, 5m11'..'..lt5!! l -z:- i ~ i, , 0 

[ 0034] 

fg;-%~fg;$ 1 5 !:l:, 1) t::l::.,, 2 O){-g;-%)!fg;$;,j>t-:,;i!{§c>-:htc::Pfr5cO)fg;-%~~f§T 0 b 0 

t·;t) o O $(:ils;l'r%:!:l:, (-g; ~~(-g;fffi 1 5 !:L /JIJ;t_ !:f:i--lft=J.: o 1J :::i:: ::7::.,, 2 0)7.. :7 ::.,,r-:,1 :lk 
!'l]-tJ]ff 7..1 "IT 2 2 O)JlJr'iEti{tt=~--:::i\ 'l =1WJ :=t ::1::.,, 2 O){-g;-%]!{-g;$;,j>t:,;i!{§0:htc::7.. 
:7 .:/ J \ 1 fJ1'TH'l:if-{-g;-%~0)Pfr'iEO){-g;-%z- 7 -;,,,:=;---J- ( l:ill:ir-~) ~t= J: 0 ~(-g;-t Zi J: '3 t=~ ·-:, 
'(\-1-t, 0 

[0035] 

i tc.:, (-g;{}"ftfg;$1 5 U, "!t(t0:htc::PJT'iE0{t-%a: c PU 1 8 t:::tt l 't" ili:tJT -t> J: '3 t:: 
~~'(\- 100 
[ 0036] 

:7171 9 !:l:, {91JHL lttMfc@Jff%Hffi .:L :rc:iffil3 ::.,,71 2 1 O)i9!ffiMfcFai-'-<:rc:iffil3 ::.,,7 1 
2 1 0J-%Wffi!rFai~ Htffi!ri"" -ti li O)t· &) -ti o 

[ 0037] 

Jl.i:4-l'r'.Jt=!:t, :7 -171 9 !:l:, M!ffiffifFe1illtffif-¥f:'.tt L 't", ~:iffilt5tJ.J£(::,~1:T~:htc:::rt:iffil 3 
✓7° 1 2 1 O)i9!ffiffifFJl (,~1:Tffif~,) Htffifi"" ◊ J: 'J t=,j:-~ l \- l .f, 0 i tc::' :717 1 9 i:l:' 
J-t-WIE'rFai;;tlE'r-¥ffi t l 't", :i--lft::J.: 6 7.. :7::.,, J\ 1 :[.f'.1i£-tJJff 7..1 '1/ 1- 2 2 O)fi{tt::J,5 t 't" 
{t-%:i!{ti'IB 2 3 /.), t:,]!{t0:htc::7.. :7::.,, J'\ 1 f%1=ft~~(t-%0){t-%"!t{t$ l 5 t= J.: 6 "!t{tt=~ 
--::5·1,,-z:-, :'rt:WJl'.3 ✓71210)iJ/frTUL ~:iffi($1 Q;,j•t:,O)~:tJ1~¥cl-1,lig,;l'tfic>-:h.6i't''t=cp 
u 1 s O)ffirJvilJTt::-z:-J-%Wffi7 7' ::.,◊ 1 3 b'@Jllti;:.~IB:i/J0 tL -z:- )til93 ::.,7' 1 2 1 mww~no <% 
WffifFaia:lttffif-t o J.: '3 (::~~ 't" 1., 16 o 

[ 0038] 

~B, :71?19to:J.:!'JHffif~:ht::::rtwR3::.,,7°l 210)f9!ffiffifFai-'\C>:rcwR7::.,,7°l 210) 
<#Wffi'rf1ii2#t={,¥;6 ffifFe1i11fiflH:l:, {91Jx..kL c fl U 1 8 t=xt L 't" ili:tJ 0h, ~~ic fl U 1 8 0) 

ffjljff!l!Tt='t"E E PROM 1 6 O)fJrJEO)t§~f!flJ!Jip'qt::t§~f!0:h-t> J: ') t::~~-z:- 1.,,-f, o 

[ 0039] 

C: C: t·, :3\:;:iffi(7 ✓7° 121 O){#WffiTFa,iJ>, PJr'iEO)ffifFai, {91JHf HJ'-a:Jf!\!x..tc::tJi'i-(=tL 
~~mwWl!'fFait:l:1 JJ'FJlt·tf) 6 t L 't" -z-O)'lfi¥11b4i%i!'f!c>-ho J.: '3 t=~ ~ 't" 1., 16 o i tc::, :rcWi! 
7 ✓ 7° 1 2 1 O){#tlJl!'fFai t= f,¥; 0 1tl'r¥11t:L fljlj .z.. !:.L y 1 7 1 9 t= J.: I) lttffi'f 0 :htc:: ffifFai !· ffl:lt 
Ltc::i'i-~tJ-#;/;fJl!'fFai'iil1Wt L 't", Y 1--< 1 9 (:.:J.: 0 ~tffif@JJH.·fi:lt Ltc::i'i-~t@JJx'l'w¥11t t t.i 
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(: E E p RO M 1 6 (:ttNFJ ~ :h-3 J:: -5 (: ~ -:, T \ I -3 0 

[ 0040] 

( 1 0) 

~~:~IH OU, CPU l 80ff,1Jfffl!T(:T, ~~t.7°0s;'x:7::7-:2fs;~l !-til!:ff.ltT0c£'l'flH: 
'ai::fJ !- i*Mt 9 {;) i:, O)"("/f) {;) 0 

[0041] 

';!J::, ~~$1 OU, 01Jx..!::L ~!t.7°0::./x:7::7-:2fs;~l0.:i:.~~0:;t'.//::t7t,'Ht!-
1T -5 tc.:/ib0)~~7..1 •:,1- 1 O 1 Hli-z T ~ 1 6 o t!~i:,, ~~7..1 ''/ 1- 1 O 10.::1.-ft:J:: 6 
Flr5Eti{t(:~--5\ 1·c ~li7°01/ I :7 ::7-:;,fs;~ 10)~~;,j{:;t✓ ~:h-3 !:: ' ~~$1 0 7J'½ 
~$(:~:fJ;o1{1'c¥tf~:h6 c.:. !:: !:: ~-:i T, :'!6m!3 Y7° 1 2 1, i#'WJ+l7 7 Y 1 3".¥;o>.~fil~-t­
-3 J:: -5 t:~-:i T \ •-3 0 -1i' ~Wl\7..1 ''/ 1- 1 0 1 O).:i-ft:J::-3 pJrJE:ti{tt:~-:A 1(' ~ 

!t.7°01/ X 7 )7-:;,(s;~ 1 O)~W¥,7J>::t7 ~ fl◊ C, ~~$1 Q 7J>0,0)~jJ{;!l;¥tf;o>J![(11r~:fl◊ 

J:: 5 t:~-:i'"(\ 1 -3 0 

[ 0042] 

~tJ, ::7 -1 '? 1 9 t:J::-:, T~Wl\$1 0 :fp(,O)~jJ(Jt¥cfifJ!\t(11f~ :h-3 £ -c·0:'Jcmt-'J ✓7 1 
2 1 0)14i:tfJIJ;',Fs"l!-~l &'r LT, ~I &'r~i1.tc.:14i:tfJ&'rFs"I!- EE PROM 1 6 ~l:ti%NFIT -3fi·&'i, 
C.:.;ht, 05'!lfll!t:(;/;-3~:fJt:i, ~Wl\$1 O ;o•t,O)~:fJ(;ft¥tf;o>3![(11r~ htc.:1£-c·;vn Ti:,, {?IJ,z 

tf :::1 >-0 -r- ✓stJ-~0r-1fffi~i@t:~ffi~i1.tc.:~A !-;f-lJJ+l-t--3 2:. !:: t·11' ;t-3 J:: -5 t:~ ·) T \, -3 o 

[ 0043] 

C fl U (Central Processing Unit) 1 8!:i, 7°0:>x. :7::7-1 0 0 O)c£$!:-*1f.t513'7(: 
i[jiJ:fi!IJT-3 i:,O)t·'!b I), EE PROM 1 6 t:!c11!~:h T\•-3~fi7°0:7 .. -'7AHJ\:h:±l l TR 
AM 1 7 O)ft*fl_le!fyxt:w!~ L, ~!t.7o :7·· 7 A t:oc-:, --C ::jl5.fi!Jl1fll! !:-~:fr9 -3 J:: 5 (:~ -:i T 
\1.i$ 0 

[ 0044] 

J!,(:il;;a\Jt:L:.I:, CPU 1 SL:.!:, {JIJx_t:f 1J '1:::::J > 2 ir-0*(t~h '""C(§~§'t(tfffi 1 5 t:J: I) §'t 
{t~:htc.:7..::7 .:.,,r;:.,r :f5fr;f'!:fi:;f:(t~t:~--5~ ,z, FJr5E0iliiJ:fi!ll7°0:7··=;1,,z-~fr LT, =1!t.7° 
o :,.:: x :7 5'- 1 0 0 !- 7.. 5' ✓ r-::.,f =c- V (:fHT~ -tt-T :'J6Wl(7 >-7° 1 2 1 !-il1i1:T~ --It 0 !711fll! 
O)~frz-lfjlJ:fi!IJT -3 J:: 5 (;:~-:, '(\,-3 o -'c01£, CPU 1 8!:i, Flr5E07°0:7··7AO)~;fil: 
~--::A 1T, reJ:lir£03'c~7 ✓7° 1 2 1 !-<if:tf1ffl7 7 ✓ 1 3 !-@J!fii:5fill/J't--tt-3 2:. U: J: I)~ 

1#-T -3 :'J6~°7 >7°<#'W!l!IE£0~1H_--ff,IJ:fi!IIT -3 J:: -5 t:~-:, T ~ •-3 o 

[0045] 

~h, 7..::7.:.,,1'\.,f"E:-Fc!:L ::!,-~-< c i-.:>3'c~:J>7°l 21 !-ii1JHLtc.::f:kll~c:T-3'1::­
ft·&:i -3 ;o', 2:.:ht:~~t,;h-3 i-.:, 0-CU~ < , ~Wl\$1 O ;o,t,0~:fJf;!l;iP□ !-llirJ:fi!IJ l T f-t!!0c£ 

ffljO)f':l:\t/i'~O)~fr l, lfjlj~~T ◊ J:: -5 t: LT l, ~ ~ \ o 

[ 0046] 

RAM ( Random Access Memory) 1 7 !:L {?lj ;t !:f, ~~ ~;t nJi~~ .x 1:: 1J t·'!b I) , C fl 
u 1 8 O)lfjlJ:fi!IJT (:--C!c11!$;o> t, fnh :±l ~ ;htc.: 7°0 ::f 7 A-'?c£fi"f- :$' ~0ttNFJflJfyx-'?{t* 
flJ:!fyx~ !- ;f\l;ff.lt L --C ~ • -3 o 

[ 0047] 

EE PROM (Electronically Erasable and Programmable Read Only Memory ) 1 6 
t:i, {JIJHL ~:Aa1t:-r·-:P0•t 2:.,;z;., &tf'iW*iJ1nJi~1J.\'c:h:±l L~J+l0.x:::i:: 1J -c·;6 'J 
, CPU 1 80lliiJ:fi!l!Tt:T~1l'~i1.-3c£fi7o:7'·7A, ::j15.70:7··=;1,,0!711f£(:{;/;-3°f-::7 
~!-!c'I! L n ,;,s 0 

[ 0048] 

J!,~13\J(:!:i, EEPROM16!:L {?IJHL 77 ✓5filllllliiJ:fi!ll7°07 .. 7Al6a, 'f':l:"'Jffi!r 
rs1~:±l7°0:7''7A 1 6 b' ~J_"'J<#Wffi!rrs1llml!Hf¥'12Jf3U!'lc7°0:7''7A 1 6 C' i£@:llml1?1fi¥!2Jf:-Z 
1,!'J, 70 7· 7 A 1 6 d , f,eJflll;!j,FsiIDm~'tl'f¥RJf:-Z1,!'J, 70 :7·· 7 A 1 6 e ".¥ Hc11! LT P -3 ◊ 

[ 0049] 

7 71/,~fillt1$1J:fi!ll7o:7··=;1,, 1 6 a!:i, CPU 180tiJ:fi!l!Tt:--C<#:tfJJ+l771/ 1 3 !-rJrJE 
0@J!fii:1Eflt-C·@J!fii:5filt/J~-tt 0 !Jl1fj_i:fJ0 lH~!-~f]. ~--It 0 t:.:_/ib0)7°0 ·f 7 A -c·«J 0. Pn t:_) 
, ~~;J..1 ,:,f-1 o 1crJ::t>:tifl=i:.:~-51,,1--c~~~1 07J•GcrJ~:fJ1;!l;Po;,j!frht-rn10:f:k 
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( 1 1 ) 

!l'J /:: &:i -:i "C !:L C P U 1 8 tL tiiWffl 7 , ✓ 1 3 0 @Jfi.~IRi/J ~ i!JIJ 1fflJ L "C , ~ ~itiiWffl 7 , 

✓ 1 3 ~ Jifr5E O)JEJ.it·@_Jfi~IRi/J ~ -it ,Q J:: j (::,:';:--:, l l i ,Q O {- L l ' IJ 'C :1 ✓ 2 iP (, 1:±tfJ ~ 
htc:::Z Y /J\1fy:firn~n'C PU 1 8 i::7..1J ~h-6 t, CPU 1 8!::L 7, ✓JJIRi/JffiiJ1ffll.cf:. 

ffit L "C, J\:;@'7 :,,7° 1 2 1 ~<iiW~-1±-6 t..:YJ(::<4\-Wffi7,:,, 1 3 0@l!l!i3EBt~ J:: I) i%3E 
t::"32~ <~~> -t 0 J:: j i::~-:in•0 0 

[ 0050] 

J"J_fifc:13'.J(::!i, CPU 18!:i, 1ffi:~T6-"f-;t'c:}14\-WIF.'rra"lliffll~111iWJf:X1-!-f-mf!!.(::-CJf;,Uf-!-J,~.h.tc::@J 
!l!i3E1tliffll~:li: ( -"f-:i!c/tiiWIF.'rra"lliffl1~111l'W) (::~-5~ 'l <4i'Wffl7, ✓ 1 3 O)@Jfi3Elt~i%3E/:: 
~~L Z, ~~~.h.tc::@Jll!i:::3Efi'L &J/-"f-i'='Jffi'fra'1~tl'.,11!f.!1!(::Z~lli~.h.tc::-"f-i'='J<wWffi'fra'1(:::fjf 
-:i Z<4\-Wffl7, ✓ 1 3 ~@Jfi~IRJ./J~-i±-6 J:: j i::-:'l-:i n ,-6 0 

[0051] 

£. tc::' <i1Wffl7 I ✓ 1 3 O)@J!l!iJ:filltO)~~i::t::l ~ i'"[' C p u 1 8 !i, i.lili&~~111l'Wlf:X1~ 
mi=!!. u£:~) i::z:ir:x1~~nt.:::@Jl!ri3E1t~~:m Uli:lBt~~,r;w> i=~-::Sl,ntWffl7 y ✓ 1 
3 O)@Jlf!i;3Enf~film~T 0 J:: j t::~-:i '"Cl• 6 o ~ t-:, t::, CPU 1 8 !i, reff!IF.'rra"lfilm~'tl'J'Wlf:X 
1~mr!!. c ft~> i::z:ir:x1cSc~:htc:@J!l!ii:fil1t~~~ c rema:rrlf!~~'iffffi > i::~-::n ,z:;-iwm 7 

, ✓ 1 3 0)@]$i:;3Ejj'.~~~'9 6 J:: j (::~-:,'"Cl •6 o 

[ 0052] 

-"f-i!c/lF.'rra"!~lli7°0J>''7Ll 6b!i, CPU 18(::, -"f-i!c/lF.'rrlf!~lli.:f=.f9;t LZ, ;;zy:,,r;.' 

-11::- H·H'r1it:::3/tirn!'7 ✓7°iffl'i:f:Tt:-.h.0wt::Y 1 '? 1 9 t::J:: IJ llf1Jryt:-.h.0 :3/t@'7 ✓7° 1 
2 1 O)<tWIF.'rra"!(::~-5~ ,z, 2:..h.£ t·031:;irn!'7 ✓7° 1 2 1 0-"F:t!=J<tWIF.'rra"l~!a:lli-t 0-"f-:t!c/ 
~WIF.'r~!a:ilim~~~-6■ft~~ffl~-l±6~~0)7o?'7L~&:i-6o 

[ 0053] 

I!D ~, C P U 1 8 (:: J:: -6-"f-!'='JIF.'rra"l!a:ili 70 f 7 L 1 6 b 0)'%:fi(::~-::i'l, 1 "C , E E P R 0 

M 1 G b> t:, )Ul5l '7 :..-7° 1 2 1 O)<fi'Wffi'rra"I (:: (* M1¥11 t L "C 0) &H<4'iWffi'rra"1111iffl t &tt@J Ii 
111iW~~JC7,,.ili L Z, ir-H<tWIF.'rlh"l~ir-llt@Jfxt·~:'.lt-t-6 2:. t t::J:: IJ, 2:..h.£ t·0):3/t@'7 ✓ 
7° 1 2 1 0)-"f'-!'Jti\-':tlJIF.'rra"l!-!a:iliT .{, J:: j (::~ --:, "C ~ i .{, o 

[ 0054] 

-:'lt,, 'f!'='Jtt!flllryre1"1!a:ilimf1lHi, {JIJj_!:cL ~~fflil Ob---t.,0)~1J1~;fa'b1~1i1t:htc::1i, 
J\:;@'7 ✓7° 1 2 lb1il'i:f:T~:h6 £ t·(::~:ffiiJ'!f~t·&:i:h!f'fra{iiJ~6 Y 1 2. ✓;,··t·~1'r~h "C 
t) fi:~ 'I 0 

[0055] 

-"f-!!c/ttWIF.'rra"l~~111iWJf:XNl7o-?·· '7 L 1 6 di, c P u 1 8 (::, -"f-:t!=J1tWIF.'rra"l~~111iW 
Jf:X1~.cf:.Hl:t L Z, -"f-!!c/t4'iWffi'rrs"IJ:tilimf!!.(::ZJ:tili ~ :h.tc::-"f-!!c/t4'iWffi'rrs"lt::x-tJ;t-t 0 @J~3E1t 
100~:i: ~ ~:t'='J<tWIF.'rrlf!~~'r-7''!v t 1 n' 0 Jf:x1~-t -6 ~:t'='J<4i'WIF.'rrs"ll00~111l'Wlf:x1~m::E!!. i:: 1ii'i 
0■'!!~~~::E~t:--1±0tc::~07°D1'··31,, t·&:i 0 o 

[ 0056] 

-:'l t::l , ~:t!=J<tWIE'frlf!~~111iffiJf:xt~m::E!!. ii, 1711 HL ~:t!=J<t'WIE'f ra"l'.!!ilimf!!.fl, :3/t@ '7 ✓ 
7° 1 2 1 n'il'i:f:T~ :h.0 £ t·(::~fr11rn~t· &:i.h.!ffrafAJ~ 6 Y 1 2. ✓ ;,··t·~:fi~ h "C t.i fi: ~, o 

[ 0057] 

iili'LJ.i~fi[111iffilf:X1~7°0Y··3 L 1 G d !i, CPU 1 8 (::, iili'LJ.i~fi['l1iffiJf11~.:f=.f9):: L "C, 
i!:lclt-t: 1/1t 1 4 (:: J:: I) twili ~ :h.tc::3\:;@'7 :,,7 1 2 1 O)ili:llt(::t,tJ;t-t-6 @Jfi3E1tfilm~ji: ~ i!:lc 
J!tfil:J~'r-7'';t,, t 2 n,t:,Jf:x1-:}-t .{iillll.J!tfil:J~'i'l'fWJf:x1-:}:\![!.fMt::f*.{,■'!f~!-~::E~~ -Jt .{, t::.~0)7 
D ;'.i' 7 L t'&:i -6 o 

[ 0058] 

'£ :h, i&Bt~~111i¥HJf:x1~mi=~u, ffelJ x. tL -"f-J.!=J<tWlk'rrJJ~IBmi=~11, :rcirn! '7 :,,7° 1 2 1 
n'il'i:f:T~:h.6 £. t·(::~ffnJ'if~t·&:itL!:c.ftmfnJ~6 Y 1 ~ 1/-?.•t•~fr~h z t,~ Po 

[ 0059] 

reffllF.'rra"l~~111i%1Jf:X1i7o;7··3A 1 6 e ii, CPU 1 8(::, reffllF.'rrs"l~tt111iWJf11i.:f=.f9; 
t L Z, J' 1 '? 1 9 t::J:: IJHIF.'r~ht::.J\:;@'7 ✓7° 1 2 l 01'1!ffllF.'rra"lt::MJ;t-t .{,@Jfi.ifil&fil:J 
~Ji:~reffllF.'rra"l~~-r- f1v t 3 b>GJf11~1- 6reffl!F.'rrs"l~~111l'%1Jf:X1~m::E!!.{:.::fii'i-6.ff&l'J~~ ~ 
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:fJ!:c'{t 6 tc::/Jb0)7°D:;?··3 L c;·;J!) 6 o 

[ 0060] 

( 1 2) 

~ ;f::; ' ~ffl!EJFs'J~~1FF'lffilf3U~!J/1.EJ.U:' i711 :t tr' -'-j-L;l:1:.friJWIEJFJJ~ f±l!J/1.EJ.f:£' 3\:;Vff 7 ✓7° 1 
2 1 iJtJMTc'h0 :ttt:~frwJ~~t·«>htftr□fiiJ1:£0 :71 ~ ✓ f·c~frcl.trc t>F:~ 1 0 

[0061] 

i tc:: , E E P R OM 1 6 t:: LL 011 _z !:L 7° o ::./r. :7 :7- 1 0 0 t:: J: 6 3\:;Vff 5 ::,,7°)%¾1 :I'll: 
.EJ.{::--Cffl~ 1 t-:.h0-'¥;1:1:J,#WIF.'rFs'Jfilm~'r-7";J,,t 1 (1½13~ffi0, iliiHtliffll~'r-7.'!vt 2 ( 
1½14~~)' i'Effl!F.'rFJlliffll~'r-7')vt 3 (1½15~~) h1ic1~c'hn 160 
[ 0062] 

-'-fL;l:1:J1#WIF.'rFs'Jliffl!~'r-7''!vt Hi, i71JH:L 3'cwli:3 ✓7°l 2 10-'-fL;l:1:J<#WIF.'rFs'Jc .. ':13~1 
-'-fL;l:1:J1#Wlla¥Fs'Jj:f;_Jt::--c3'cwli:'7 ✓7° 1 2 1::!:3@1Ei::1#WT02:.th>--C-"~ 0 J: -3 t:: L--C-'f/Jbffl5E 
~hUiJWffl7, ✓ 1 3 O)@J!pi;.ifilJl'.O)~~{::{;l':6@]!fi.r;.ii:Jt~~:i: (-'-j-L;!:1:J<ir¾JIEJFs'J~~1M'fff 
) th>X't);t(ftJ(,htd.,0·e;J600 2:.2:.·c .. EEPROMl 6U:, -'f;f;1:J<%¾Jlia¥Fs'Jliffl!~'r-
7'!vt 1 ::!:icfr:.t-t 0-¥:t1:J,tWIF.'rmi,~~1tl'!Wi2.fr:.t=ff9:::!:fflnx: L n ,.fi 0 

[ 0063] 

ilililt~~'r-flvt 2 t::L i71J:t!:L 3\:;Vff 7 ✓7° 1 2 l 0ilii'ifltt' =1~li:ilii'tflt0)3\:;V9:7 ✓ 7° 

1 2 1 ::!:imlEt::,w¾J-t 6 2:. t h>--C-"t 6 J:: -3 t:: L --C-'f/Jbffi5Ec'htc::1%¾Jffl71 ✓ 1 3 0@Jilii 
.ii:Jl'.O)~fZJ::{*0@1~.ii:Jt~~:i: (ilii'tJt~!.!HfW) th1t-tJ;t{fttt:>htc::t.>0t·«>oo 2:.2:. 
--c-· .. EE PROM 1 6!:.I: .. ilii'iltfilm~'r-7')I,t 2 Hc;il.fT0ilii'tfltliffl!~1M'tWic;il.f-'ff1~fl'il:ffx: 
L--C~•00 
[ 0064] 

1'Effllt'i'Fa'J~~7--7·)vt 3 !:.I:, f?lJi..!::L 3\:;Vff':7 ::,,7° 1 2 l 0i'Effll!;fFs'Jt, ':1'i~li:l!;fFs'Jil:¥:~ 
f.&0)3\:;Wl!:3 ✓71 2 1 {?3:@lE{::1#WT 6 2:. t iit•2- 0 J:: -3 {: L --C-'f/Jbffi'i:cc' htc:1#Wffl 7 
1 ✓ 1 30)@Ji!ii:i!:Jt0~~t::ii0@JJ!ti;::i!:Jt~~:i:. ( l'sefflffi'i'Fs'J~~twffl) UixtJ;t{fHG:h 
tc:: t> 0) --c-· ;J6 ,f, o 2:. 2:. t·, E E P ROM 1 6 !i.. f'E:ffl lia¥Fo'j~~'r-flv t 3 ::!: icfr:.f"'t .f, f,Effl 
lli'i'Fs'Jfilt1~1!ffWicfr:.f-'f M!: i· mnx: L --C ~ 1 ~ o 

[0065] 

~:B, '77;!:1:J<#Wffi¥Fe1'J~~'r-7.'!v t 1 .. ilililtfilm~'r-7.A t 21:itl.Fi'Effl!F.'rFei'JIDm~'r- 7·· 
Jv t 3 t::1i0@Jlf!i;:i!:Jt~~• Ui, i711:t tf.. -1#Wffl 7, ✓ 1 3 0:ITT't::k@J~:i!:Jt::!: 1 o o t 
Uc:tJ;i;-O)@J!fi.r;:i!:Jtliffll~WI0:J'~t~t'£0Jf.Jr5EO)@J!fi.r;:i!:Jt <i71LztL 6 5~) i::t-t-tt@J!li.r; 
.ii:& 0) ~~I~* Uc: t> 0 t· ;J6 -3 o 

[ 0066] 

.!lO'f.")_ -¥:t1:Jtf1Wffi'TFJJ~~·r-7·'!vt 1 t::ifln--C!i .. -'f-;l:1:J1%Wffi'i'Fs'JM,a<~6fiL --=>i tJ 
, 3'tV9:'7 .'./7° 1 2 l 0iF/1:Tf.&{::~VJ:;;t7 0h0 i t·011,¥FJlh1ffl < '£01¥ .. @J!fi.r;.ii:Jtfilm~:i: 
h'::ke' < ~,:, --c,#Wffl7 -r ✓ 1 3 0@Jlf!i;.ii:Jt~ J:: tJ ~.,i:t::@J~t:-,it6 J:: -3 t::liffll~T 0 2:. t 
h1--C-'e' ◊ J: 'J t::ffl5:Ec'h --c ~I◊ O 

[0067] 

itc::, ilililt~.iff-7.'!vt 2 {::;J6-,--C U .. 3'cwli:3 ✓7° 1 2 l 0ilii'tJth,~< ~61¥ .. @Jlf!i; 
.ii:Jtliffll~:i:h'::ke' < 7£-, --C<#Wffl7 -r ✓ 1 3 O)@J!fi.r;:i!:Jt{? J: tJ ~.,i:t::@J!li.i:;0 ,it 6 J:: -3 t::JiijJ 
~T 6 c::. t h't"t 6 J: -3 t::ffl5:E c' h --C ~ 1 6 o 

[ 0068] 

itc.::, l'seffllia¥Fs'Jfiltl~'r-7At 3{::irr)--C!i, :'!twli:3.:.--712 10)~fflffi¥Fs'Jiift<~~ 
m .. @Jif!i;i£Jt~~:i:h;::ke' < 7£-, --c ,#Wffl 7 -r ✓ 1 3 0@Jif!i;J£Jl'.::!: J: tJ °MJ£{::@Jif!i; ~ ,it 6 
J: j {:: ~!Z.T 0 2:. t ;Q'c;' e' 0 J:: 'J t::ffl5:E t:-h --c ~ I 0 0 

[ 0069] 

~;tJ, -'¥:t1:J-1#Wffi¥FJJ~~'r-7'!vt 1 .. flilint~~'r-7)1,,t 21:iH.Fi'Effl!F.'rFs'J~~'r-7. 
Jv t 3 {::{*6@Jlf!i;:i!:Jt~~•O)Jj({@:ti .. ~fylJt·«n --C, 2:.hG {::~J5:Ec'h6 t> 0--c-·u~ ~, 

[ 0070] 
{j-j;:, 1) :i:: :J ✓ 2 (;:-_)~ l"( ~Jli3_Jj'f 0 

0 
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[ 0071] 
1J::i:::1::.,,2i:t, i!J1Jtt11$21 t, 7·0:;Jx.:7Y-*fils;1 ~:z-;,::.,,r,1::i::-rc::fH=r~-tt)J;, 

fc::(/)(7)7. 7' ✓ J\ { :ixJ!iJ-tJJff 7- { '1/ T 2 2 C:, ~~t 1) t:1 ✓ 2 O)p}r5Eff{,t(;:£-::H, 1'( /f:!jJ ~ 
.t1.U1r5E01i-ry-~*fg9 )J;,fg-ry-*fi$ 2 3 ~~1Jmx. ·n,)J;, 0 

[ 0072] 

ifjlj:ff!IJ$2 HL fylj;z_/J, CPU, _)\t 1J~fp(,flfflt2-h--C:J::;IJ, ~!t. 1J::i:::1::.,,20):.g.Jm 
~m.tr:Eis'.Jt::i!JIJ:ff!IJT 0 J:.: -3 t::~ --:i --C ~ 1 0 o 

[ 0073] 
;:z Y ::.,,.1,·1 ~kl'fiHJJg,7..1 ,y 1- 2 2 L:l:, ..:1.--lf(::s -bPJrJE'.fi{t(::£--5~ •--C, ~tt]o :;J x. 

:7 Y-1000):Zy'::.,,J\1 ::i::- r c:TIID{~fl,t~::t- r c: NJJIJff::..0tc::(l)O)i.iO)T'~ IJ, ~ 
µt.;13,g(::ii, ~!t:z;:,::.,, 1 \1 :lk1tHJJff 7-1 '1/ T 2 2 f.J,Ji.Jr5Efi{t2-.tl.04lt(::;z-;,::.,, 1 \1 ::i::- r 
t:::fH'f ~ -tt:f. ;z;:,::.,, J\ HH'frn:5r-{i;'-ry-c: , TIID{Ul~::t- H:::fH'f ~-tt 0 t~:5r-{i;'-ry-c: ~Jf.1.i. 
(::1±1:hT 6 J:: -3 (::~ --:i l ~ l,D 0 

[0074] 
c.:. 0 J:: -3 (::, 7-;:, ::.,,1 '\1 :lk1W.-tJJff 7- 1 '1/ 1- 2 2 !i, ;z-;, ::.,,1\,1 ::i::- H~~.cff.l!:Hlfit L 

l ~ l{;, o 

[0075] 

fg-ry-*{gJm 2 3 !:l:, f7Jj _z i:f, .:i--lf (:: J:: 0 7- Y ::.,, J', 1 ~k:/l'J-t]Jff 7-1 '1/ 1- 2 2 ~{-f!!O)fi{t 
:z 1 '1/ 1- <1Z1:5f-1111n ~O)rJr5Et¾ftt=~--5t,--c, ill1J:ff!llim2 10)/lllJ:ff!IJTi::--c :z-;, ::.,,1\-nJ1=rrn 
:5f-fg-ry-~0PJrJE'.O){g-ry-~nH§"T 0 J:: '3 (::~ --:i --C ~, 0 o 

[ 0076] 

~ h ' 1) t :1 ✓ 2 C: 7•0 V' X. :7 -;, -*vi-; 1 C: 0 11ftffl:iHH~ti' WlJ ;:_ !:f' 3111Jt:iffi{~jf5t (:: l 
1'f '3 J:: '3 t:: L --C li ~ t I L, 1ffl:iffi{g;jf5t(::--C1T '3 J:: '3 (:: L --Ct,~~ 1 o 

[ 0077] 

<X(::, 7°0:;J x. :7 Y-1 o o (::J:.: 0:'/ci!Jll'? ✓7°<WW:7!1f.l!H::--::i\,--C, IZl6 ~~JmL --C!JtBJJ 
T-00 

[ 0078] 

C: C: -c•, IZI 6 !i, :7CWJl7 /7°{#!fJ:7!1f1J!.(::{*0i/J{tO)-f7ij~:Jr,T70-1-·"r'- J-.-c•~ 0 o 

[ 0079] 

J,_:,l,T(::!5tBJJ-t" 0:'/ci!Jll7 ✓7{#!;11:7!1:f.lll.(::~ --:i --C !i, ~!t.7o:;J x. :7 Y-1 0 0 f.l'P.JrJE'.@Jf:l( 
Bl!ffl2- :h.0 c.:. c: --c·:irif~2-:h.tc:::'lci!Jll:J ::.,,7° 1 2 10;-iwa;i;rJJt::{*0 11fl'W C&'i~1;-iwa;i;rsi111tW 
&tf'i'.lit@Jf:lc11ftW) f.J!E E p ROM 1 6 O):j'§*f!'flJ!~(::-'y(l):j'§*f!2' .tl.tc:::lkJi'J C: ~--:i l \ 1 0 0 

[ 0080] 

7'c'9', .:i--lf (:: J:.: 0 ~i!Jll:z 1 '1/ T 1 o 1 O)J'Jr5Efiitt::£"5·~ 1--C 7°0 :;J x. :7 Y- 1 o o 0 
~i!Jllf.l>fl,t}.._ (;t::.,,) t:-.tl.0 c: (7-T·1/7°S 1) , CPU 1 S!i, 1@{]');fl,t~1::- r(::f£1'ft:­
-tt--C , PJrJE'.O)i!Jlj:ff!IJ7•0 :7·· 3 L. ~ ~fr L --C fl,t~lm 1 2 O):'/ci!Jll '7 ✓7° 1 2 1 ~ ,R:l:T 2- -tt 0 illiJ :ff!IJ 
~1T'3 c: c: 1::,(::, 7, ✓mBi/Jfr,IJtIIJ7o;:t'7.b. 1 6 a ~~1'f L '"C{fr;tf1ffl7,::.,, 1 3 ~pfr5EO) 
@J~-~--C@J~~i/12>-tt0~:ff!IJ~frj (7--r77S2). C:C:--C,:'/ci!Jll7::.,,7121ffi~ 
:l:T~xJi'Jc: ~0 C: U::£-5~ 1--C, CPU 1 Sii, PJr5EO)i!JIJ:ff!IJ7o:7··7.b.~~1T L --C, Y 17 
1 9 ~i!JIJ:ff!IJL --C)'C;w;t3 ::.,7• 1 2 l O)~fflffi!fFei0Hffi!f~~fta2-tt0 (kr ·:17°S 3) . 

[0081] 

it-:, CPU 1 S!i, EE P fl.OM 1 6 n'0-'i'-fJlia¥Fsi'ltlli7o 7··7.b. l 6 b Hrrhl±I L 
--CRAM 1 7 (::~~ L, 0:.0)-'fL±';,JffifFei'ltl±l7°D:7··3 L. 1 6 b 0)~1'j'(::~--JV1'(, :'/cwt'?::.,, 
7° 1 2 1 0<#ffiffi'f F1c1i (:: i* 0 11fl'W ( i'.lit <wffiffi'f F1c1i1lftW&tf'i'.lit@J~11ftW) i.l' t., , c.: .t1. .:t -c· 0 
:'/c:ilffi3 ::.,,7• 1 2 1O)-'fLJ.~1#Wffi'fli:i1Ull±l90-'fLJ.~<tl'Wffi'frJJ~/f:!:7&f_!!!.~~1T9 0 ( 7--r ·17• 

S4) o 

[ 0082] 

,r,)'M--C, C PU 1 8 /j, E E P ROM 1 6 f.l> i::, _:,:p.t~<#Wffi'fFJJliffll~'lfi¥RJf)'.f,l!, 7°0 f 3 L. 1 
6 c i·~rrh-lli L --c rrAM 1 1 t::JjJJfflL, c.:.O)-'¥-f1<tt1111a¥FJJ~~-tfl'WJfx1-:"}7"01,.·3L.1 6 c 

(TJ~fr(;.:~-)'y l'(, _:,:p.;1:~<w;#Jll,¥~,Jt/f:!:7!1f.lll.(;.:T'ltl±I c'tlt-.::-'¥-t~{#;#Jffi'fFeit:.::t,tr,5-r 0 @]~-
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Jt~~:I: t---'f ;l:lcJ{fit;(JllryFs'J~~7'--7·';v t 1 -Jp h lfYJ~T .'6-'¥-t!=J{#t;(J1JryFs'J~~1twflU::Xf~1Jl1f_EE t-­
~i'fT -ti ( AT "I 7° s 5 ) 0 

[ 0083] 

z l -c, fJIJ,t!:f7°0 v: x :7 ;,-*14-;1 oytltf5$ 1 2 t--m~,-c@1~t1vHJq-'f;ti.t1.t.:111:- i 
--ir i: J:::,:, -c 1J -E ::::1 ✓ 20)7.. >' ✓ 1'\ -1 :fxltll.tJJff :z -1 "I 1- 2 2 iJ1JlftIE'.ti1tc'i1.o t, mum$ 
2 1 LL PJiJE'.0)$1J:/ill7°0:7·· 5 L.O)~fit:~-:5·~ ,-c f~{}m1l$ 2 3 t--$1J:/ill l -C, ;z 5' ✓1'\1 

fffirn7Gfl{}t--7oV'x75'-:;$:µji;l (:m1l~-tt6 (7..-f',:;7S 6) ◊ 

[ 0084] 

7°0 s;: x;, 5'-*1* 1 (:c:b0-C!:L lJ :-:i:::1::.,, 2 iJ•0mft~i1.ts::,:t..Jl ::.,,1q fH'ff~lG1t{} 
t--fl{}3¥:{l$ l 5 (::J::: ')3¥:fl-t .:fit, c PU 1 8 !i, PJrJE'.0)$1J:/ill7°0Y··5L.O)~fit:~-:5· 
~,-c, xim'7 ✓7° 121 t--il1f:!:Tc'it.:fi t t l /:, -Y 1 '< 1 9 t--$1J:/illl -Cxim'7 ✓7° 1 2 1 
O)~ffllE'f~O)~IE'ft--Wk~-\t.:f,(7.7'-77S7). 
[0085] 

mlt-C, CPU 1 S!;;L EE PROM 1 6 i)•t::,f'£ffj1JryFaJ~~1tr'l'¥!U::Xf~707·7L. l 6 e 
~~Jl:hWl-CRAM 1 7/::wl~l, C:O)f'£J+flh'rFs'J~~11ffffllf::X1~7°of'JL. 1 6 eO)~:fJ/:: 
~-5~ ,-c, 5' 1 '< 1 9 t::J::: ') lltl!Sj'~.:f1.ts::xm!3 ✓7° 1 2 1 O)f'!!ffll!Sj'Fo'J(::x,tr,t:-t o @JJ!ii:i!nt 
~-f.![__i!;:_ t-- flffiffi'fFs'J~-f.![_-r- 7·';L, t 3 iJ, h Jf::Xf~-t 6 flfflffi'fFal~-f.![_,iflffilf::Xcf~1Jl1f_EE z ~fi-t 6 ( 
;z T '1/ 7° s 8 1 ) o 

[ 0086] 

:i. ts::, C P U 1 8 !i, EE P ROM 1 6 i], h i_,!lr_I\t~_!?twffllf::Xcf~ 7°0 y·· 3 L. 1 6 d Hnh 
/f:l l -C RAM 1 7 (::$~ l, C: O)jlllr_Jt~~'iflffl 70 y·· 7 L.O)~:fi(::~-::A, -C , iMilt--1:c ✓ ,t 
1 4 i)> t, W:h ~:h-"C AJJ ~hts::iMilt11ffffl(:1Joxim J ✓7° 1 2 1 O)ilfult(:x,f r,t:y-6@J!l!i~ 
Jt~~:l:~iMrJt~~-r-7'!1° t 2-/J•f-:-,lf::Xcf-!rT 6iMrnt~~1tllfffllf::Xcf-!r11l1f_EE~'%fiT 6 ( .7, 7'- •:; 
7°S8 2) o 

[ 0087] 

:;,_;:(:, CPU 1 8!i, -'f;l.~{#tPl!Sj'Fs'Jllffl~'ifl'ffllf::Xf-:}:7!1f_Ef, f'£J+l1iryFs'Jllffl~11fl'ffllf::Xcf-:}:7!1f_EE&tF 
illirlt~~'iflffllf::X1~11l1f_EE t::-c Jf::Xcf~ c' i1.ts:: Jf .:f1. :f .:f1.0)@J!l!i;:i!Jt~~:I: ztm~ l ts::{~ t:~-:5 ~ 1 -C 
i#t;fJffl7r ✓ l 30)@J!l!i;:i!JtHil:IE'.l-C, ~il:JE'.'t-hts::@J!lii::ifillt(:1ft-:i-Ci#t;f1ffl7r ✓ l 3 
O)@J!l!i;:i!Iitz~:i!t l-C, -'ft-!:;J{#t;fJl!Sj'Fs'J~/f:l1Jl1fM/::-c~te~:hts::xm!'7 ✓7° 1 2 10)-'ft-!,J 
i#t;fJBi'rFs'Jf:1fE,:, -C ~~tJ#Wffl 7 r ✓ 1 3 ~ .~l>\i/J ~ it 6 ( 7.. 7'- •:; 7 s 9 ) • 

[ 0088] 

:i. t-::, 7..7'- •:;7 S 7 (::-C, xm!3 ✓7° 1 2 l-/J>il1f:J:T~:h6 t, CPU 1 8 !i, PJrJE'.O)i[jlj 
:/ill7°0:7''3L.t--~1Tl -c' 5' 1 < 1 9 (:J::: 6Hffi'fz~ft-&~tt.t, ( 7.-r ·17°S 8 3) 0 

[ 0089] 
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(54) PLASMA DISPLAY DEVICE WITH HEAT 
INSULATION UNIT INTERPOSED BETWEEN 
CHASSIS AND CIRCUIT BOARD SO AS TO 
PREVENT HEAT GENERATED FROM PLASMA 
DISPLAY PANEL FROM BEING TRANSFERRED 
TO CIRCUIT BOARD 

(57) Abstract: 

PURPOSE: A plasma display device is provided to allow 
for a stable circuit operation by inserting a heat 
insulation unit into the space between the rear surface 
of a chassis and a circuit board such that heat 
generated from a plasma display panel is prevented from 
being transferred to the circuit board. 

CONSTITUTION: A plasma display device comprises a 
plasma display panel(10); a chassis(20) disposed on the 
rear surface of the plasma display panel; a circuit 
board(30) disposed on the rear surface of the chassis; 
and a heat insulation unit interposed between the 
circuit board and the chassis. The heat insulation unit 
includes at least one heat insulation plate( 41 ). 
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Patent Translate 

Notice 
This translation is machine - generated. It cannot be guaranteed that it is intelligible, 

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as 

cornmercia11y relevant or financial decisions, should not be based on machine -

translation output. 

DESCRIP'TION KR20060016469 

BACKLIGHT UNIT AND LIQUID CRYSTAL DISPLAY DEVICE INCLUDING THE SAME 

1 is an exploded perspective viev✓ of a backHght unit according to an ernbodiment of the 

present invention. 

Fig. 2 is a plan view of the back.light unit of Fig. 1 from below. Fig. 

3 is a side view for explaining the cooling process of the back.light unit of FIG. 

4 is an exploded perspective view of a backlight unit according to another embodiment 

of the present invention. 

5 is a plan view showing the back.light unit of FIG. 4 from below. 

6 is a side view for explaining the cooling process of the back.light unit of FIG. 
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7 is an exploded perspective view of a back.light unit according to another embodiment 

of the present invention. 

8 is a plan view showing the backlight unit of FIG. 7 from the bottorn. 

9 is a side view for explaining the cooling process of the backlight unit of FIG. 

10 is an exploded perspective view of a backlight unit according to another embodirnent 

of the present invention. 

Fig. 11 is a plan view showing the backlight unit of Fig. 10 from below. Fig. 

12 is a side view for explaining the cooling process of the backlight unit of FIG. 

13 is an exploded perspective view showing a liquid crystal display device having the 

backlight unit of FIG. 

14 is an exploded perspective view showing a liquid crystal display device having the 

back.light unit of Fig. 

Description of the Related Art [0002] 

100 

: Plane light source device 110: reflector 

112 
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; Coupling hole 120: Side wal1 

130 

; Driving substrate 140: light emitting diode light source 

[200] 

200, 300: storage container 210, 310: bottom plate 

[220] 

220, 320: first side wall 230, 330: second side wall 

[240] 

240, 340: third side wall 250, 350: fourth side wall 

[260] 

260, 360: inner space 212, 312: through hole 

[214] 

214, 314: first drive circuit portions 222a, 322a, 332a, 342a, 352a: fan 

[222] 
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222B, 322b, 332b, 342b, 352b: fans 224, 324: 

[500] 

500, 600: backlight unit 800, 900: liquid crystal display 

820 

: Optical sheet 840: Liquid crystal display panel 

842 

: Thin film transistor substrate 844: liquid crystal 

846 

: Color filter substrate 848: Driving module 

860 

: Chassis 

BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention 

relates to a backlight unit and a liquid crystal display including the same, and more 

particularly, to a backlight unit and a liquid crystal display including the same. In general, 

a liquid crystal display device displays an image using electrical and optical 

characteristics of a liquid crystal The liquid crystal display device is advantageous in 

that it is very small in volume and light in weight compared to a CRT, and as a result, is 

widely used in portable computers, communication devices, liquid crystal TVs, and the 
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like. In order to control the Hquid crystal, the liquid crystal display requires a liquid 

crystal control part for controlling the liquid crystal and a light supply part for supplying 

light to the liquid crystal. As the light supply part of the liquid crystal display device, a 

cold cathode fluorescent lamp (CCFL) having a rod shape or a light emitting diode (LED) 

having a clot shape is mainly used. The light emitting diode has the advantage of high 

color reproducibility. Huvv1ever, the light emitting diode generates a lot of heat due to its 

luminescent characteristics. Particularly, the light emitting diode has a lot of beat 

radiated backward from the liquid crystal display device, and the temperature of the 

storage container for storing the light ernitting diode is extremely high. In order to 

prevent an increase in the temperature of the storage container, the storage container 

may include a heat sink having a metal material such as aluminum. However, even if the 

storage container includes the heat sink, the thickness and weight of the storage 

container increase, and the thickness and weight of the liquid crystal display also 

increase. Therefore, when the light emitting diode is used as a light supply part of a 

liquid crystal display device or when another device generating a lot of heat other than 

the light emitting diode is used as a light supply part, the temperature of the storage 

container may increase, And the vv1eight increases. Accordingly, it is an ol~ject of the 

present invention to provide a backlight unit having an increased cooling effect and 

reduced thickness and weight. Another object of the present invention is to provide a 

liquid crystal display device having the aforementioned backHght unit. 

In order to achieve the object of the present invention, the present invention provides a 

backlight unit including a light generating unit and a storage container. The light 

generating unit generates light. The storage container houses the light generating 

portion, and has an intake portion for sucking outside air and an exhaust portion for 

releasing internal air. In order to achieve another o~ject of the present invention, the 

present invention provides a backlight unit including a light generating unit and a storage 

container. The light generating unit generates light. The storage container houses the 

light generating portion, and has an intake portion for sucking outside air and an exhaust 

portion for discharging internal air. In order to achieve another object of the present 

invention, the present invention includes a back1ight unit and a liquid crystal display 

panel. The backlight unit includes a light generating unit for generating light, and a 

storage container for storing the light generating unit, an intake unit for sucking outside 

air, and an exhaust unit for emitting internal air. The liquid crystal display panel displays 

an image using light emitted from the light generating unit. In order to achieve another 

or~ject of the present invention, the present invention includes a backlight unit and a 

liquid crystal display panel. 'The backlight unit includes a light generating unit for 

generating light, and a storage container for storing the light generating unit, an intake 
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unit for sucking outside air, and an exhaust unit for emitting internal air. The liquid 

crystal display panel displays an image using light emitted from the light generating unit. 

According to the present invention, the thickness and weight of the backlight unit are 

reduced, and the cooling effect is increased. Further, the brightness and tbe contrast 

ratio of the backlight unit are prevented from lowering. Hereinafter, a backlight unit and 

a liquid crystal display including the same according to preferred ernbodiments of the 

present invention will be described in detail with reference to the accompanying 

drawings, but the present invention is not limited or limited by the following 

embodirnents. 1 is an exploded perspective view of a backlight unit according to an 

embodiment of tbe present invention. and FIG. 2 is a plan view showing a backligbt unit 

of FIG. 1 from the bottom. Referring to FIGS. 1 and 2, the backlight unit 500 includes a 

surface light source device 100 and a storage container 200. 

The surface light source device 100 indudes a reflector 110, a side wall 120, a driving 

substrate 130, and a plurality of light emitting diode light sources 140. The reflection 

plate 110 has a rectangular flat plate shape and reflects downward light of the light 

emitted from the light emitting diode light sources 140 upward. A plurality of coupling 

holes 112 are formed in the reflection plate 110 so that the light emitting diode light 

source 140 can be coupled. The side wall 120 is formed at the edge of the reflector 110 

so that the surface light source device 100 can be easily coupled to the storage 

container 200. In the present embodiment, the side wall 120 is formed at a pair of 

opposing edges of the reflection plate 110. The driving substrate 130 is arranged at a 

lower portion of the reflection plate 110. A driving power source is applied to the driving 

substrate 130 to light the light emitting diode light sources 140. The light emitting diode 

light sources 140 are arranged in a line on the driving substrate 130 and are coupled to 

the upper surface of the reflection plate 110 through the coupling holes 112. Preferably. 

the light ernitting diode light sources 140 include a red light emitting diode R for 

generating red light, a green light emitting diode G for generating green light, and a blue 

light emitting diode B for generating blue light. The red light, the green light. and the 

blue light emitting diodes R, G, and B generate white light according to a predetermined 

combination ratio. For example, the ratio of the number of the red light emitting diode R, 

the number of the green light emitting diode G, and the number of the blue light emitting 

diode B may be 2: 1: 1 or 2: 2: 1. Further, the red light, the green light, and the blue 

light light emitting diodes R. G. and B may be disposed more than the numbers shown in 

FIG. Alternatively, the light emitting diode light sources 140 may include a white light 

emitting diode that generates white light. 'The storage container 200 houses tbe surface 

light source device 100. The storage container 200 includes a bottom plate 210, a first 

side wan 220, a second side wan 230, a third side wan 240 and a fourth side waH 250. 
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The bottorn plate 210 has a rectangular plate shape and includes a first driving circuit 

214 and a plurality of through holes 212. The first driving circuit portion 214 is disposed 

on the bottom plate 210 and drives the surface light source device 100. The through 

holes 212 are formed in a portion excluding the portion where the first driving circuit 

portion 214 is disposed. and are formed through the bottom plate 210. Through the 

through holes 212, air can be rnoved. In the present embodiment, the through - holes 212 

serve as an intake unit in which external air is sucked. The first to fourth sidewal1s 220, 

230, 240, and 250 extend from the edges of the bottom plate 210 to form a storage 

space and an inner space, respectively. The first sidewall 220 is disposed at one edge of 

the bottom plate 210 and is preferably not perpendicular to the bottom plate 210. 

Specifically, the first side wall 220 is inclined outward with respect to the bottom plate 

210. Alternatively, the first sidewall 220 may be perpendicular to the bottorn plate 210. 

The second to fourth sidewalls 230. 240 and 250 are respectively disposed at the other 

edge portions of the bottom plate 210 and are perpendicular to the bottom plate 210. 

The second sidewall 230 is disposed acljacent to the first sidewall 220. The third 

sidewall 240 is disposed adjacent to the second sidewall 230 and faces the first sidewall 

220. The fourth sidewall 250 is disposed acljacent to the first and third sidewalls 220 

and 240 and opposes the second sidewall 230. 'Tbe first sidewall 220 is formed with a 

plurality of fans 222a. The fans 222a are actuated to cause air to flow out of the internal 

space. Accordingly, the heat generated frorn the surface light source device 100 is 

transmitted to the outside from the inner space. In the present embodiment, the fans 

222a function as an exhaust unit that emits internal air. The first sidewall 220 may 

further include a second driving circuit portion 224. 

The second driving circuit portion 224 is disposed on the first sidewal1 220 and includes 

components of the apparatus having the backlight unit 100 according to the present 

embodiment as a light supply part, And can be used for driving the liquid crystal display 

panel. Alternatively, the second driving circuit portion 224 may be disposed on tbe 

second to fourth sidewalls 230, 240, and 250. Meanwhile, the first to fourth sidewalls 

220, 230, 240 and 250 rnay be coupled to the reflector 110 of the surface light source 

device 100 in a hook - like manner. Hereinafter, tbe cooling process of the backlight unit 

having the above -- described structure will be described in detail with reference to the 

drawings. 3 is a side view for explaining the cooling process of the backlight unit of FIG. 

Referring to FIG. 3, the light emitting diode array substrate 110 of the surface light 

source device 100 is driven to generate heat. The temperature of the air staying in the 

internal space 260 between tbe surface light source device 100 and the storage 

container 200 is raised by the heat. The heated air is discharged to the outside of the 

backlight unit 500 by the plurality of fans 222a fonned on the first sidewa11 220. When 

the bot air is discharged to the outside of the backHght unit 1000, the pressure of the 

inner space 260 is lowered. Therefore, cold air, which is cooler than the hot air in the 
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inner space 260, flcAvs from the outside of the backlight unit 500 through the through 

holes 212. Accordingly, the processes of releasing the high - temperature internal air 

and the low -- temperature external air are continuously repeated, and as a result, the 

heat generated in the surface light source device 100 is cooled by the flow of air. 

Particularly. the cooling process according to the present embodiment is mainly 

perforrned by free convection of air. That is, the ternperature of the air in the internal 

space 260 rises due to the heat generated in the surface light source device 100. and 

the high temperature air rises upward in the internal space 260 by the convection action, 

And is tJ1en discharged to the outside by the discharge ports 222a. 

Then, the outside low - temperature air flows into the internal space 260 through the 

through -- holes 212, and the temperature is raised by the heat generated in the surface 

light source device and is raised by the convection action . In this embodiment, the 

through holes are formed on the bottom plate. but the through holes may be additionally 

formed in the first to fourth sidewalls, and may be formed only in the first to fourth 

sidewalls . That is, the through - hole rnay be formed in at least one of the bottom plate 

and the first to fourth sidewalls. Also, in this embodiment, the fan is formed on the first 

sidewall, but the fan may be additionally formed on at least one of the bottom plate and 

the second to fourth sidewalls. Meamvhile, in the present ernbodiment, the surface light 

source device including tbe light emitting diode is used as a light generating portion, but 

an apparatus including another light source requiring cooling may also be applied as the 

light generating portion of the present invention. According to the present ernbodiment, 

the components that perform the cooling function directly are formed in the storage 

container of the backlight unit. Therefore, the thickness and weight of the backlight unit 

are reduced. Jn addition, the cooling effect is increased by the natural convection 

phenomenon according to the operation of the components. Thus. the luminance and 

contrast ratio of the backlight unit are prevented from lowering. 4 is an exploded 

perspective view of a backlight unit according to another embodiment of the present 

invention, and FIG. 5 is a plan view showing a backlight unit of FIG. 4 from the bottom. 

Referring to FIGS. 4 and 5, the backlight unit 600 includes the surface light source 

device 100 and the storage container 300. The planar light source device 100 employed 

in the present embodiment has the same structure and function as the planar light 

source device shown in FIG. 1, and thus a repetitive description thereof wrn be omitted. 

The storage container 300 houses the surface light source device 100. The storage 

container 300 includes a bottom plate 310, a first side wall 320, a second side wall 330, 

a third side wall 340 and a fourth side wan 350. The bottom plate 310 has a rectangular 

plate shape and includes a first driving circuit portion 314 and a plurality of through 

holes 312. 
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The first driving circuit portion 314 is disposed on the bottom plate 310 and drives the 

surface light source device 100. [ The through holes 312 are formed in a portion 

excluding the portion where the first driving circuit portion 314 is disposed, and are 

formed through the bottom plate 310. 'Through the through holes 312. air can move. In 

the present embodiment, the through - holes 312 serve as an intake unit in ,,vhich outside 

air is sucked. The first to fourth sidewalls 320, 330, 340, and 350 extend from the 

edges of the bottom plate 310, respectively, to form a storage space and an inner space. 

Each of the first to fourth sidewalls 320, 330, 340 and 350 is disposed at one edge of 

the bottom plate 310 and is preferably not perpendicular to the bottom plate 310. 

Specifically, the first to fourth sidewalls 320, 330, 340, and 350 are inclined outward 

with respect to the bottom plate 310. Alternatively, some or all of the first through 

fourth sidewalls 320, 330, 340, and 350 may be perpendicular to the bottom plate 310. 

The first to fourth sidewalls 320. 330, 340, and 350 are sequentially disposed adjacent 

to each other. The first sidewall 320 and the third sidewall 340 are opposed to each 

other and the second sidewall 330 and the fourth sidewall 350 are opposed to each 

other. A plurality of fans 322a, 332a, 342a, and 352a are formed on the first to fourth 

sidewalls 320, 330, 340, and 350, respectively. The fans 322a, 332a, 342a, and 352a 

are actuated to cause air to flow out of the interior space. Accordingly, the heat 

generated from the surface light source device 100 is transmitted to the outside from 

the inner space. In the present embodirnent, the fans 322a, 332a, 342a, and 352a 

function as an exhaust unit that emits internal air. T'he first sidewall 320 may further 

include a second driving circuit portion 324. The second driving circuit portion 324 is 

disposed on the first sidewaU 320 and includes cornponents of the apparatus having the 

backlight unit 100 according to the present embodiment as a light supply part, And can 

be used for driving the liquid crystal display panel. 

Alternatively, the second driving circuit portion 324 may be disposed on the second to 

fourth sidewalls 330. 340 and 350. Meanwhile, the first to fourth sidewalls 320, 330, 

340 and 350 may be coupled to the reflector 110 of the surface light source device 100 

in a hook - like manner. Hereinafter, the cooling process of the backHght unit having the 

above - described structure will be described in detail with reference to the drawings. 6 

is a side view for explaining the cooling process of the backlight unit of FIG. Referring to 

FIG. 6, the driving substrate 130 of the surface light source device 100 is driven to 

generate heat. The temperature of the air staying in the internal space 360 between the 

surface light source device 100 and the storage container 300 is raised by the heat. The 

raised temperature of the air is discharged to the outside of the backlight unit 2000 by 

the plurality of fans 322a, 332a, 342a. and 352a formed on the first to fourth sidewalls 

320, 330, 340, When the hot air is discharged to the outside of the backHght unit 2000, 

the pressure of the inner space 360 is lowered. 'Therefore. cold air. which is cooler than 

the hot air in the inner space 360, flows from the outside of the backlight unit 2000 
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through the through holes 312. Accordingly, the processes of releasing the high­

temperature internal air and the low - temperature external air are continuously 

repeated, and as a result, the heat generated in the surface light source device 100 is 

cooled by the flow of air. In this embodiment, the through holes are formed on the 

bottom plate, but the through holes may be additionally formed in the first to fourth 

sidewalls, and rnay be formed only in the first to fourth sidewalls . That is, the through -

hole may be formed in at least one of the bottom plate and the first to fourth sidewalls. 

Further, in this embodiment, the fan is formed on the first to fourth sidewalls, but the fan 

can be additionaUy fonned on the bottom plate, and the fan can be formed on the bottom 

plate and the first to fourth side walls As shown in FIG. 

That is, the fan may be formed on at least one of the bottom plate and the first to fourth 

sidewalls. Meanwhile, in the present embodiment, the surface light source device 

including the light emitting diode is used as a light generating portion. but an apparatus 

including another light source requiring cooling may also be applied as the light 

generating portion of the present invention. According to the present embodiment, the 

components that perform the cooling function directly are formed in the storage 

container of the backlight unit. In particular, the fans are formed in the various sidewalls 

of the storage container to further improve the cooling function. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition. the cooling effect is 

increased by the natural convection phenomenon according to the operation of the 

components. Thus, the luminance and contrast ratio of the backlight unit are prevented 

from lowering. 7 is an exploded perspective vie,N of a backlight unit according to another 

embodiment of the present invention, and Fig. 8 is a plan view showing a backlight unit 

of Fig. 7 from the bottom. In the third embodiment, elements having the same structure 

and function as the elements in the first embodiment are denoted by the same reference 

nurnerals, and a detailed description thereof vv1m be omitted. Referring to FIGS. 7 and 8, 

a plurality of fans 222b are formed on the first sidewall 220. As shown in FIG. 'The fans 

222b are operated to flow air from the outside to the inner space. Accordingly, the heat 

generated in the surface light source device 100 is cooled by the low - temperature air 

introduced from the outside. In the present embodiment, the fans 222b function as an 

intake unit for sucking outside air. In addition, the fans 222b act as a cooler for cooling 

the surface light source device 100 actively. Hereinafter, the cooling process of the 

backlight unit having the above - described structure will be described in detail with 

reference to the drawings. 9 is a side view for explaining a cooling process of the 

backlight unit of FIG. Referring to FIG. 9, the driving substrate 130 of the surface light 

source device 100 is driven to generate heat. The temperature of the air staying in the 

internal space 260 between the surface light source device 100 and the storage 

container 200 can be increased by the heat. 
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Here, the fans 222 b inject the outside air of the low temperature backlight unit 500 into 

the internal space 260 at a high speed. The injected outside air collides with a reflecting 

plate 110 where heat is generated to cool the reflecting plate 110. Meanwhile. since the 

outside air is introduced into the inside by the fans 222b, the internal pressure 

increases. Therefore, the air in the inner space 260 is discharged to the outside of the 

backlight unit 500 through the through holes 212. As a result. the inflow of the low -

temperature external air and the high - temperature internal air are continuously 

repeated, and as a result, the heat generated in the surface light source 100 is cooled by 

the flow of air. Particularly, the cooling process according to the present embodiment is 

mainly performed by the forced convection phenomenon of the fans 222b functioning as 

the cooler. That is, the low - ternperature external air introduced by the fans 222b 

collides with the surface light source device 100 generating heat at a high speed to cool 

the surface light source device 100. [ Accordingly, the fans 222a according to the first 

embodiment have a passive function of discharging the hot air of the internal space 260 

to the outside, whereas the fans 222b according to the present embodiment are active 

Function. Generally, heat transfer effect by forced convection is greater than heat 

transfer effect by natural convection phenomenon. Therefore, the cooling according to 

the present embodiment can be more effective. In the present embodiment, the through 

holes an,_! formed on the bottom plate, but the through holes may be additionally formed 

in the first to fourth sidewalls, and may be formed only in the first to fourth sidewalls. 

That is, the through - hole may be formed in at least one of the bottom plate and the first 

to fourth sidewaUs. Also, in this embodiment, the fan is formed on the first sidewall, but 

the fan may be additionally formed on at least one of the bottom plate and the second to 

fourth sidewalls. Meanwhile, in the present embodiment, the surface light source device 

including the light emitting diode is used as a light generating portion. but an apparatus 

including another light source requiring cooling may also be applied as the light 

generating portion of the present invention. 

According to the present embodiment, the components that perform the cooling function 

directly are formed in the storage container of the backlight unit. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition, the forced convection 

phenornenon in accordance with the operation of the above components increases the 

cooling effect. Thus, the brightness and contrast ratio of the backlight unit are prevented 

from lowering. 10 is an exploded perspective view of a backlight unit according to 

another embodiment of the present invention, and FIG. 11 is a plan view showing a 

backlight unit of FIG. 10 from below. In the fourth embodiment, elements having the 

same structure and function as the elernents in the second embodiment are denoted by 

the same reference numerals, and a detailed description thereof will be omitted. 

Referring to FIGS. 10 and 11, a plurality of fans 322b, 332b, 342b, and 352b are formed 
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on the first to fourth sidewalls 320, 330, 340, and 350, respectively. The fans 322b, 

332b, 342b, and 352b can cool the heat generated from the surface light source device 

100 by sucking outside air at a low temperature. In the present embodiment, the fans 

322b, 332b, 342b, and 352b function as an air intake unit for sucking outside air. In 

addition, the fans 322b, 332b, 342b, and 352b function as a cooler for actively cooling 

the surface light source device 100. I Hereinafter, the cooling process of the backlight 

unit having the above - described structure will be described in detail with reference to 

the drawings. 12 is a side view for explaining the cooling process of the backlight unit of 

FIG. Referring to FIG. 12, the driving substrate 130 of the surface light source device 

100 is driven to generate heat. T'he temperature of the air staying in tbe internal space 

360 between the surface light source device 100 and the storage container 300 can be 

increased by the heat. The fans 322b, 332b, 342b, and 352b ir!ject outside air of the low 

temperature backlight unit 600 into the internal space 360 at a high speed. The injected 

outside air collides with a reflecting plate 110 where heat is generated to cool the 

reflecting plate 110. 

Meanwhile, since the outside air is introduced into the inside by the fans 322b, 332b. 

342b, and 352b, the internal pressure increases. Therefore, the air in the inner space 

360 is discharged to the outside of the backlight unit 600 through the through holes 312. 

As a result, tbe inflow of the low - temperature external air and the high - temperature 

internal air are continuously repeated, and as a result, the heat generated in the surface 

light source 100 is cooled by the flow of air. In the present embodirnent, the through 

holes are formed on the bottom plate, but the through holes may be additionally formed 

in the first to fourth sidewalls, and may be formed only in the first to fourth sidewalls. 

That is, the through - hole may be formed in at least one of the bottom plate and the first 

to fourth sidewalls. Further, in this embodiment, the fan is formed on the first to fourth 

sidewalls, but the fan can be additionally formed on the bottom plate, and the fan can be 

formed on the bottom plate and tbe first to fourth side walls As shown in FIG. That is. 

the fan may be formed on at least one of the bottom plate and the first to fourth 

sidewalls. Meamvhile, in the present ernbodirnent, the surface light source device 

including the light emitting diode is used as a light generating portion. but an apparatus 

including another light source requiring cooling may also be applied as the light 

generating portion of the present invention. According to the present embodiment, the 

components that perform the cooling function directly are formed in the storage 

container of the backlight unit. In particular, the fans are formed in the various sidewalls 

of the storage container to further improve the cooling function. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition. the forced convection 

phenornenon in accordance with the operation of the above components increases the 

cooling effect. Thus, the luminance and contrast ratio of tbe backlight unit are prevented 

from lowering. Liquid Crystal Display Device Embodiment 5 Fig. 13 is an exploded 
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perspective view shmving a liquid crystal display device having the backlight unit of Fig. 

13, the liquid crystal display device 800 includes a back.light unit 500, a liquid crystal 

display panel 840, and a chassis 860. 

The back1ight unit 500 employed in this embodiment has the sarne structure and function 

as those of the back.light unit shown in FIG. 1, and thus a repetitive description thereof 

will be omitted. The liquid crystal display panel 840 displays an image using light 

emitted from the surface light source device 100. The liquid crystal display panel 840 

includes a thin film transistor ('TFT) substrate 842, a liquid crystal 844, a color filter 

substrate 846, and a driving module 848. The TFT substrate 842 includes a pixel 

electrode (not shown) arranged in a matrix form, a thin filrn transistor (not shown), a 

gate line (not shown) and a data line (not shown) for applying a driving voltage to each 

of the pixel electrodes . The color filter substrate 846 includes a color filter (not shown) 

arranged to face the pixel electrode formed on the 'TFT substrate 842, and a common 

electrode (not shown) formed on the color filter. The liquid crystal 844 is interposed 

between the TFT substrate 842 and the color filter substrate 846. The driving module 

848 drives the liquid crystal display panel 840. Alternatively, the second driving circuit 

portion 224 may be disposed on one of the bottom plate 210 and the first to fourth side 

walls 220, 230, 240, and 250 to drive the liquid crystal display panel 840. The edge of 

the color filter substrate 846 is enclosed by the chassis 860 and a part of the chassis 

860 is coupled to the storage container 200. The chassis 860 prevents breakage of the 

liquid crystal display panel 840 which is vulnerable to an external impact and prevents 

the liquid crystal display panel 840 from flowing. The liquid crystal display device 800 

may further include an optical sheet 820 for improving luminance uniformity of the light 

emitted from the surface light source device 100. The optical sheet 820 may include a 

diffusion sheet. a prism sheet, a protective sheet, and the like. A middle chassis (not 

shmvn) may be further provided on the optical sheet 820. The middle chassis abuts the 

optical sheet 820 to press the optical sheet 820 toward the storage container 200 side. 

According to the present embodiment. the comporn.-:nts that perform the cooling function 

directly are formed in the storage container of the backlight unit. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition, the cooling effect is 

increased by the natural convection phenomenon according to the operation of the 

components. Thus, the thickness and weight of the liquid crystal display including the 

back.light unit are reduced, the cooling effect is increased, and the luminance and 

contrast ratio are prevented from lowering. Embodiment 6 Fig. 14 is an exploded 

perspective view shmving a liquid crystal display device having a backlight unit of Fig. 

14, the liquid crystal display device HOO includes a back.light unit 600, a liquid crystal 

display panel 840, and a chassis 860. The liquid crystal display device according to this 
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embodiment has the sarne structure and function as those of the liquid crystal display 

device according to the fifth embodiment except for the backlight unit. Further, the 

backlight unit 600 employed in this embodiment has the same structure and function as 

the backlight unit shown in Fig. According to the present embodiment, the components 

that perform the cooling function directly are formed in the storage container of the 

backlight unit. Therefore, the thickness and weight of the backlight unit are reduced. 

Further. by the forced convection phenomenon according to the operation of the 

components, the cooling effect is increased. Thus, the thickness and weight of the liquid 

crystal display device including the backHght unit are reduced, the cooling effect is 

increased, and tbe decrease in luminance and contrast ratio is prevented. 

As described above, according to the present invention, according to the present 

embodiment, the components that perform the cooling function directly are formed in the 

storage container of the backlight unit. 'Therefore. the thickness and weight of the 

backlight unit are reduced. Further, the natural convection phenomenon or the forced 

convection phenomenon caused by the operation of the above - rnentioned cornponents 

increases the cooling effect. Thus, the thickness and weight of the liquid crystal display 

including the backlight unit are reduced, the cooling effect is increased, and the 

luminance and contrast ratio are prevented frorn lowering. \Nhi1e the present invention 

has been described in connection with what is presently considered to be practical and 

exemplary embodiments, it is to be understood that the invention is not limited to the 

disclosed ernbodiments, but, on the contrary, It wrn be understood by those skilled in the 

art that various changes in form and details may be made therein without departing from 

the spirit and scope of the invention. 
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Patent Translate 

Notice 
This translation is machine - generated. It cannot be guaranteed that it is intelligible, 

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as 

cornmercia11y relevant or financial decisions, should not be based on machine -

translation output. 

CLAIMS KR2006001646B 

1. 

A light generating unit for generating light; And a storage container for storing the light 

generating part and including an intake part for sucking outside air and an exhaust part 

for releasing internal air. 

2. 

The backlight unit of claim 1, wherein the storage container includes a bottom plate and 

a plurality of side wails extending from an edge of the bottom plate to provide a storage 

space for accommodating the light generating unit. 

3. 

3. The apparatus of claim 2, wherein the sidewalls comprise a first sidewall a second 

sidewall disposed adjacent the first sidewall, a third sidewall disposed acUacent the 

second sidewall and opposite the first sidewall, And a fourth sidewall disposed adjacent 
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the third sidewall and opposite the second sidewa11. 

4. 

4. 'Tbe air conditioner according to claim 3, wherein tbe intake portion includes at least 

one through -- hole formed in at least one of the bottom plate and the first to fourth 

sidewalls, and the exhaust portion includes at least one of the bottom plate and the first 

to fourth sidewalls & Lt; / RTI & gt; wherein the backHght unit comprises at least one 

fan formed on at least one of the plurality of light sources. 

5. 

The back1ight unit according to clairn 4, wherein the through hole is formed through the 

bottom plate. and the fan is formed on the first side wan. 

6. 

The backlight unit according to claim 5, wherein the first side ,,vall is inclined outward 

with respect to the bottom plate. 

7. 

The backlight unit according to claim 4, wherein the fan is formed on the first to fourth 

sidewalls, respectively. 

8. 

The backlight unit according to claim 2, further comprising a first driving circuit part 

disposed on one of the bottom plate and the side walls of the storage container to drive 

the light generating part. 
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9. 

The backlight unit according to claim 1, wherein the light generating unit is a surface 

light source device. 

10. 

The back1ight unit according to clairn 9, wherein the surface light source device includes 

a light emitting diode light source. 

11. 

11. The backlight unit according to claim 10, wherein the surface light source device 

further cornprises a reflector disposed between the storage container and the light 

emitting diode light source. 

12. 

A light generating unit for generating light; And a storage container for storing the light 

generating portion and including an intake portion for sucking outside air and an exhaust 

portion for discharging internal air. 

13. 

13. The apparatus of claim 12, ,Nherein the containment vessel includes a bottom plate 

and a plurality of side walls extending from an edge of the bottom plate to provide a 

containment space for receiving the light generating unit. A second sidewall disposed 

adjacent to the first sidewall, a third sidewall disposed adjacent the second sidewall and 

opposite the first sidewall, and a second sidevv1al1 disposed a(ljacent the first and third 

sidewalls, Wherein the first side wail is a first side wan. 
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14. 

14. The air conditioner of claim 13, wherein the exhaust unit includes at least one 

through hole formed in at least one of the bottorn plate and the first to fourth sidewalls 

of the storage container. Wherein the at least one fan comprises at least one fan formed 

on at least one. 

15. 

15. The backlight unit according to claim 14, wherein the through -- hole is formed 

through the bottom plate, and the fan is formed on the first side wall. 

16. 

16. The backligbt unit according to claim 15. wherein the first side wall is inclined 

outward with respect to the bottom plate. 

17. 

14. The back1ight unit of claim 13, further comprising a first driving circuit part disposed 

on one of the bottom plate and the sidewalls of the storage container to drive the light 

generating part. 

18. 

13. The backlight unit of claim 12, wherein the light generating unit is a surface light 

source device including a light emitting diode light source. 

19. 
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19. The backlight unit of claim 18. wherein the surface light source device further 

comprises a reflector disposed between the storage container and the light emitting 

diode light source. 

20. 

A backlight unit including a light generating unit for generating light, and a storage 

container for storing the light generating unit and including an intake unit for sucking 

outside air and an exhaust unit for releasing internal air; And a liquid crystal display 

panel for displaying an image using light emitted from the light generating unit. 

21. 

21. The apparatus of claim 20, wherein the containment vessel includes a bottom plate 

and a plurality of sidewaUs, vv1herein the intake section includes at least one through -

hole formed through at least one of the bottom plate and the sidewalls. A bottom plate. 

and at least one fan formed on at least one of the side walls. 

22. 

22. The liquid crystal display of claim 21, wherein the through hole is formed through 

the bottom plate. and the fan is formed on a first sidewall of the sidewalls outwardly 

inclined with respect to the bottom plate. 

23. 

23. The liquid crystal display of claim 22, wherein the fan is formed on each of the side 

walls, and each of the side walls is inclined outward with respect to the bottom plate. 

24. 
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21. The liquid crystal display of claim 20, wherein the light generating unit is a surface 

light source device including a light emitting diode light source. 

2 r:: .::). 

The liquid crystal display device according to clairn 20, further comprising: a first 

driving circuit part disposed on one of the bottom plate and the sidewalls for driving tbe 

light generating part; and a second driving circuit part disposed on one of the bottom 

plate and the sidewaUs And a second driving circuit unit arranged on the second 

substrate. 

26. 

26. The apparatus of claim 25, wherein the first driving circuit portion is disposed on a 

bottom plate of the storage container, and the second driving circuit portion is disposed 

on a first sidewall of the sidewalls that is inclined outward with respect to the bottom 

plate . 

27. 

A backlight unit including a light generating unit for generating light, and a storage 

container for storing the light generating unit and including an intake unit for sucking 

outside air and an exhaust unit for releasing internal air; And a liquid crystal display 

panel for displaying an image using light ernitted from the light generating unit. 

28. 

28. The apparatus of claim 27, wherein the containment vessel includes a bottom plate 

and a plurality of sidewalls, wherein the exhaust section includes at least one through -

hole formed through at least one of the bottom plate and the sidewalls, A bottorn plate, 

and at least one fan formed on at least one of the side wails. 
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Modular Distributed Components for LED Backlight 

Inventor: William Dunn 

Technical Field 

[0001] Exemplary embodiments generally relate to electrical systems for LCD 

backlights. 

Background of the Art 

[0002] Electronic displays are now being used indoors and outdoors for a variety of 

different purposes. Some of these displays have also grown substantially in size and 

are now found in sizes over 55 inches in diagonal. Specifically for liquid crystal displays 

(LCD), as the backlight increases in size there is also an increase in power that is 

required to drive the backlight. Also, as the backlight increases in size it generates 

more heat which, especially in an outdoor environment (sometimes with high ambient 

temperatures), can become a concern. 

[0003] FIGURE 1 illustrates one of the previous approaches for powering and 

controlling an LED backlight for a large LCD display. A typical LED backlight may be 

divided into several sections (panels) where each section (either a single panel or 

several panels) is powered by its own power circuit. A typical power circuit usually 

contains several electronic components, including a power module and inductors. 

Previously, it was thought that power modules and inductors should be grouped 

separately, with the resulting connections for the LEDs being routed around the edge 

(perimeter or periphery) of the backlight. Thus, as shown in Figure 1, several power 

modules 100 have electrical connections 110 running to a grouping of inductors 150. 

Electrical connections 160 then travel around the edge of the backlight and connect with 

each LED panel. 

[0004] It has been found that the previous method results in a large amount of 

electrical connectors (wiring) with a substantial amount of assembly time in order to 

route and connect all of the wiring. 
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Summary of the Exemplary Embodiments 

[0005] Exemplary embodiments group the power module and inductors for various 

sections of the backlight together, resulting in power assemblies. The power 

assemblies are placed in a relatively close spatial relationship with the sections of the 

backlight that these components actually correspond with. The electrical connections 

between the power assemblies and LEDs are preferably passed through a mounting 

panel and the backlight. 

[0006] In some embodiments there may be a flow of cooling air which passes 

immediately behind the backlight. This cooling air may be drawn from the surrounding 

ambient environment and may contain various contaminates, including dust, pollen, dirt, 

water vapor, smoke, etc. In these embodiments, the electrical connections may also 

pass through a sealed channel (or sub-channel) within the path of the cooling air so that 

there will be little or no contamination of the backlight or rear housing. In other words, 

the cooling air would preferably not be permitted to enter the cavities which contain the 

backlight or the power modules, video cards, hard drives, etc. 

[0007] The foregoing and other features and advantages will be apparent from the 

following more detailed description of the particular embodiments of the invention, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0008] A better understanding of an exemplary embodiment will be obtained from a 

reading of the following detailed description and the accompanying drawings wherein 

identical reference characters refer to identical parts and in which: 

[0009] FIGURE 1 is a rear view of one of the previous approaches for powering and 

controlling an LED backlight for a large LCD display; 

[0010] FIGURE 2 is a section view of a first embodiment; 

[0011] FIGURE 3 is a section view of a second embodiment; 

[0012] FIGURE 4 is a rear perspective section view of an embodiment using a 

plurality of ribs between the backlight and the panel for mounting the power modules; 

[0013] FIGURE 5 is a front perspective section view of an embodiment using a 

plurality of ribs between the backlight and the panel for mounting the power modules; 

2 
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[0014] FIGURE 6 is a rear perspective section view showing electrical connectors 

passing through a sub-channel; and 

[0015] FIGURE 7 is a rear view of an exemplary embodiment for powering and 

controlling an LED backlight. 

Detailed Description 

[0016] FIGURE 2 provides a sectional view of an exemplary embodiment. Several 

power assemblies 200 (preferably power modules with the associated inductors) have 

their electrical connections 225 (ex. conduction lines) passing through a mounting panel 

210 and connected to the backlight 250. The backlight 250 in this embodiment includes 

a plurality of illumination devices 32 which are mounted on a plurality of panels 30 and 

31. In an exemplary embodiment, the illumination devices 32 would be LEDs and the 

panels 30 and 31 would be a PCB and more preferably a metal core PCB. The 

connection with the backlight 250 may be on the front or rear of the backlight 250. 

[0017] FIGURE 3 provides a sectional view of another embodiment. Again, Several 

power assemblies 200 (preferably power modules with the associated inductors) have 

their electrical connections 225 passing through a mounting panel 210 and connected to 

the backlight 250. In this embodiment, a cooling channel 270 is placed immediately 

behind the backlight 250. An optional thermally conductive plate 280 may be in thermal 

communication with the backlight 250 so that heat from the backlight 250 may be 

transferred to the thermal plate 280. Alternative embodiments may simply allow the 

cooling air 20 to contact the rear surface of the backlight 250 (without using an 

additional thermal plate 280). A path of cooling air 20 may be directed along the cooling 

channel 270 so that heat from the thermal plate 280 (or backlight 250 if thermal plate 

280 is not used) may be transferred to the cooling air 20 and removed from the display. 

[0018] When using the cooling channel 270, the pass through apertures 290 

(locations where the electrical connections 225 pass through the mounting panel 210, 

thermal plate 280, and/or backlight 250) may provide an opportunity for contaminates 

which are present within the cooling air 20 to enter the display housing or the backlight. 

This may be undesirable, as it may cause damage to the display components or affect 

3 
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the image quality of the display. Thus, it may be desirable to seal the pass through 

apertures 290 to ensure that contaminates do not enter the display housing or backlight 

areas of the display. This may be accomplished by using grommets, which are typically 

comprised of a soft plastic where they are designed to fit tightly around the electrical 

connections. Alternatively, or in addition to the grommets, the pass-through points 290 

may be sealed with a sealant, for example silicon, glues, or caulk-type material. Still 

alternatively, a sealed sub-channel can be provided within the main cooling channel 270 

which would allow the electrical connections to pass through without the fear of 

contamination from the cooling air 20. The sealed sub-channel may reduce the 

assembly time for the display as grommets would not have to be inserted nor would 

each pass-through point require sealant (although it could be used if desired). 

[0019] FIGURE 4 is a rear perspective section view of an embodiment using a 

plurality of ribs 15 between the backlight 250 and the mounting panel 210. The plurality 

of ribs 15 may define a number of sub-channels within the main cooling channel 270 

defined between the backlight 250 and the mounting panel 210. A power assembly 200 

is shown attached to the mounting panel 210. In an exemplary embodiment, the 

mounting panel 210 would provide a gaseous and contaminate barrier between the side 

containing the ribs 15 and the side containing the power assembly 200 and any other 

relatively sensitive electronic components. If the plate 210 provides an adequate 

barrier, ambient air may be ingested as cooling air 20 and the risk of contaminates 

entering the side of the plate 21 O containing the sensitive electronic components may 

be reduced or eliminated. 

[0020] Figure 4 also provides one example of an inlet aperture 25 which accepts the 

cooling air 20 and directs it along the ribs 15. One or more fans 26 may be used to 

draw the air 20 into the inlet aperture 25 and through the ribs 15. In some 

embodiments, the air 20 may be air conditioned before it is directed along the ribs 15. 

In some embodiments, the inlet aperture 25 may contain a filter in order to remove any 

particulate from the air 20. Although shown adjacent to the inlet aperture 25, the fans 

26 could alternatively be placed adjacent to an outlet aperture, or adjacent to both the 

inlet and outlet apertures. 
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[0021] One or more of the sub-channels created by the ribs 1 5 may be sealed to allow 

the electrical connections for the power modules to pass through, without risking 

contamination from the cooling air 20. The ribs 15 shown in this embodiment contain a 

hollow rectangular cross-section, but this is not required. Other embodiments may 

contain ribs with I-beam cross-sections, hollow square cross-sections, solid rectangular 

or solid square cross-sections, 'T' cross-sections, 'Z' cross-sections, a honeycomb 

cross-section, or any combination or mixture of these. The ribs 15 are preferably 

thermally conductive and in thermal communication with the backlight 25, but this is not 

required. In an exemplary embodiment, the ribs 15 would be metallic. 

[0022] FIGURE 5 is a front perspective section view of an embodiment using a 

plurality of ribs 15 within the channel defined between the backlight 250 and the 

mounting panel 210. The backlight 250 in this embodiment includes a plurality of 

illumination devices 32 which are mounted on a plurality of panels 30 and 31. In an 

exemplary embodiment, the illumination devices 32 would be LEDs and the panels 30 

and 31 would be a PCB and more preferably a metal core PCB. On the surface of the 

panels 30 and 31 which faces the ribs 15 there may be a thermal plate 280. In an 

exemplary embodiment, the thermal plate 280 would be metallic and more preferably 

aluminum. It is preferred that the ribs 15 are in thermal communication with the thermal 

plate 280. Cooling air 20 may again be forced along the ribs 15 in order to remove heat 

from the backlight assembly 250. Of course, this could also occur through natural 

convection. 

[0023] FIGURE 6 is a section view showing electrical connections 225 passing 

through a sub-channel 18 which is defined by the space enclosed by the ribs 16 and 17, 

thermal plate 280, and mounting panel 210. The electrical connections 225 may enter 

the sub-channel 18 though pass-through apertures 290. The electrical connections 225 

may establish electrical communication between the backlight 250 and the power 

assembly 200. The electrical connections 225 connect with the backlight 250 at 

connection point 300 while connecting with the power assembly 200 at connection point 

310. In this embodiment, the portion of the inlet aperture which is adjacent to sub­

channel 18 may be blocked so that cooling air cannot enter the sub-channel 18. This 

prevents any contaminates which may be present within the cooling air from entering 
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either of the pass-through apertures 290. Thus, as long as the sub-channel 18 is 

properly sealed from the adjacent sub-channels, blocking the inlet of the channel 18 

may reduce the risk of contaminates from the cooling air entering the pass-through 

points 290 and sensitive portions of the display. The sub-channel 18 may be blocking 

by using any type of blocking device/method including but not limited to: placing a plug 

(plastic, rubber, fabric, or any combination) at the entrance of the sub-channel, blocking 

the entrance with adhesive, blocking the entrance with double-sided tape or adhesive­

backed substrate, welding a cover plate to cover the entrance, and attaching a cover 

plate with mechanical fasteners or adhesives. 

[0024] FIGURE 7 is a rear view of an exemplary embodiment for powering and 

controlling an LED backlight tor a large LCD. A plurality of power supplies 400 with the 

associated inductors 41 0 (i.e. power assemblies) have electrical connections 450 (ex. 

conduction lines) passing through a mounting panel 210 and connected to the backlight. 

The exemplary designs herein allow for a backlight to be connected with power 

assemblies using only a minimal amount of wiring as well as a minimal amount of 

assembly time. Furthermore, the exemplary embodiments ensure that a clean, 

contaminate free environment is maintained between the LED controlling electronics 

and the LED backlight. 

[0025] It should be noted that although 4 power assemblies are shown, embodiments 

may use more or less than 4 power assemblies with any particular arrangement. The 

size and type of display/backlight may control the actual number of power assemblies 

used. 

[0026] Further, it should be noted that the drawings herein are not necessarily drawn 

to scale. For the sake of simplicity and clarity, some components may be shown 

enlarged or simplified for explanatory purposes. 

[0027] Having shown and described preferred embodiments, those skilled in the art 

will realize that many variations and modifications may be made to affect the described 

embodiments and still be within the scope of the claimed invention. Additionally, many 

of the elements indicated above may be altered or replaced by different elements which 

will provide the same result and fall within the spirit of the claimed invention. It is the 

intention, therefore, to limit the invention only as indicated by the scope of the claims. 
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CLAIMS 

1 . A system for powering a LED backlight comprised of several backlight panels, the 

system comprising: 

a mounting panel placed adjacent to the LED backlight; 

a power module in electrical communication with at least one backlight panel and 

attached to the mounting panel; 

further power modules in electrical communication with the remaining backlight 

panels and attached to the mounting panel; and 

wherein the electrical communication is provided by conduction lines which pass 

through both the mounting panel and the LED backlight. 

2. The LED backlight powering system of claim 1 further comprising: 

a thermally conductive plate attached to the LED backlight; and 

a fan positioned to draw cooling air across the thermally conductive plate. 

3. The LED backlight powering system of claim 1 further comprising: 

a cooling channel defined by the space between the LED backlight and the 

mounting plate; and 

a fan positioned to force cooling air through the cooling channel. 

4. The LED backlight powering system of claim 3 further comprising: 
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a sub-channel within the cooling channel and containing the conduction lines. 

5. The LED backlight powering system of claim 4 further comprising: 

a blocking device placed within the sub-channel to block cooling air from passing 

through the sub-channel. 

6. A LED backlight system comprising: 

a printed circuit board (PCB) having a front and rear side; 

a plurality of LEDs on the front side of the PCB; 

a mounting plate adjacent to the rear side of the PCB; 

an electrical power assembly mounted to the mounting plate; 

a first pass through aperture located on the PCB; 

a second pass through aperture located on the mounting plate; and 

electrical connections between the power assembly and LEDs which pass 

through the first and second pass through apertures. 

7. The LED backlight system of claim 6 further comprising: 

a thermally conductive plate attached to the rear side of the PCB; and 

a fan positioned to force cooling air over the thermally conductive plate. 
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8. The LED backlight system of claim 6 further comprising: 

a cooling channel defined by the space between the rear side of the PCB and the 

mounting plate; and 

a fan positioned to draw cooling air through the cooling channel. 

9. The LED backlight system of claim 8 further comprising: 

a sub-channel within the cooling channel and containing the first and second 

pass through holes and electrical connections. 

10. The LED backlight system of claim 9 wherein: 

the sub-channel is defined by the rear side of the PCB, mounting plate, and a 

pair of ribs which connect between the rear side of the PCB and mounting 

plate. 

11. The LED backlight system of claim 9 further comprising: 

a blocking device placed within the sub-channel to block cooling air from passing 

through the sub-channel. 

12. The LED backlight system of claim 10 wherein: 

the pair of ribs are thermally conductive and in thermal communication with the 

rear side of the PCB. 
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13. A LED backlight system comprising: 

a plurality of LEDs mounted on a substrate having a front and rear side; 

a mounting plate spaced apart from the rear side of the substrate and 

substantially parallel to the substrate; 

a plurality of ribs interposed between the mounting plate and rear side of the 

substrate and in thermal communication with the substrate; 

a fan positioned to draw cooling air between the plate and substrate and along 

the ribs; 

an electrical power assembly mounted to the mounting plate; 

a first pass through aperture located on the substrate; 

a second pass through aperture located on the mounting plate; and 

electrical connections between the power assembly and LEDs which pass 

through the first and second pass through apertures. 

14. The LED backlight system of claim 13 wherein: 

the substrate is a metal core printed circuit board. 

15. The LED backlight system of claim 13 wherein: 

the ribs are metallic. 

16. The LED backlight system of claim 13 further comprising: 

one rib which contains a hollow cross-section that is aligned with the first and 

second pass through apertures so that the electrical connections may 

pass through the hollow cross-section of the rib. 

17. The LED backlight system of claim 13 wherein: 
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the first and second apertures are located between a pair of ribs. 

18. The LED backlight system of claim 17 further comprising: 

a blocking device placed between the pair of ribs which contain the first and 

second apertures to prevent cooling air from passing through. 
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Apparatus and Method for Reducing the Thermal 

Inertia of an Electronic Display 

Inventors: John Schuch and Rick De Laet 

Technical Field 

[0001] Exemplary embodiments generally relate to systems and methods for 

anticipating a temperature rise in an electronic display and reducing the thermal inertia 

of the display. 

Background of the Art 

[0002] Improvements to electronic displays now allow them to be used in outdoor 

environments for informational, advertising, or entertainment purposes. While displays 

of the past were primarily designed for operation near room temperature, it is now 

desirable to have displays which are capable of withstanding large surrounding 

environmental temperature variations. For example, some displays are capable of 

operating at temperatures as low as -22F and as high as 113 F or higher. When 

surrounding temperatures rise, the cooling of the internal display components can 

become even more difficult. 

[0003] Additionally, modern displays have become extremely bright, with some 

backlights producing 1,000-2,000 nits or more. Sometimes, these illumination levels 

are necessary because the display is being used outdoors, or in other relatively bright 

areas where the display illumination must compete with other ambient light. In order to 

produce this level of brightness, illumination devices and electronic displays may 

produce a relatively large amount of heat. 
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[0004] Still further, in some situations radiative heat transfer from the sun through a 

front display surface can also become a source of heat. In some locations 800-1400 

Watts/m2 or more through such a front display surface is common. Furthermore, the 

market is demanding larger screen sizes for displays. With increased electronic display 

screen size and corresponding front display surfaces, more heat will be generated and 

more heat will be transmitted into the displays. 

[0005] Exemplary modern displays have found some effective means for cooling the 

electronic displays which may be used in high ambient temperatures and/or in direct 

sunlight. Some modern displays may move some type of cooling gas with a fan 

assembly, either circulating within the display (closed loop) or passing through the 

display (ingested/exhausted or open loop). Typical designs would measure the 

temperature within the display and engage the cooling fans once the temperatures 

within the display reach a predetermined threshold. However, it has been found that 

electronic displays typically have a large amount of thermal inertia and large amounts of 

power are required to reverse the increase in temperature and cool the display. In 

other words, it is much harder and requires much more energy to cool the display once 

the temperature within the display has actually risen. Energy consumption has become 

a major concern with large electronic displays and it is desirable to limit and/or reduce 

their overall energy consumption as much as possible without effecting its performance. 

[0006] Thus, it is now desirable to predict when and to what extent the display will rise 

in temperature, and preemptively engage the cooling fans so that the cooling gas can 

begin flowing and mitigate any potential rise in temperature. 
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Summary of the Exemplary Embodiments 

[0007] Thus, it has been discovered that the exposure of the front display surface 

and/or housing to sunlight is a typical cause of many internal temperature rises within 

the display. This discovery has led to a potential relationship between a measurement 

of the amount of ambient light and a potential temperature rise within the display. The 

exemplary embodiments herein use the data from an ambient light sensor in order to 

apply a correction factor to the actual temperature data and/or the fan speeds in order 

to anticipate a rise in temperature and reduce its impact on the display. 

[0008] The temperature sensors may be placed in one or more places within the 

display. Typically, the temperature sensors are placed in close proximity to one or 

more components that are known to increase in heat during operation (especially in 

high ambient temperatures and/or direct sunlight). In some embodiments, the 

temperature sensors are placed within or near the image assembly, on or in close 

proximity to one or more power modules, and/or near the backlight (if using a display 

type that requires a backlight, ex. liquid crystal displays). The fans are typically oriented 

so that they can force or draw cooling gas over these components (as well as others). 

The fans, temperature sensors, and ambient light sensor may be in electrical 

communication with a microprocessor (or other appropriate electronic control) so that a 

correction factor can be applied to the data from the temperature sensors so that the 

system 'thinks' it has already increased in temperature. Alternatively, the 

microprocessor could simply direct the fans to increase in speed depending on the data 

from the ambient light sensor. 
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[0009] The foregoing and other features and advantages will be apparent from the 

following more detailed description of the particular embodiments of the invention, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[001 0] A better understanding of an exemplary embodiment will be obtained from a 

reading of the following detailed description and the accompanying drawings wherein 

identical reference characters refer to identical parts and in which: 

[0011] FIGURE 1 A shows an electrical block diagram for an exemplary display which 

contains a basic embodiment of the cooling system. 

[0012] FIGURE 1 B shows an electrical block diagram for an exemplary display which 

contains an embodiment of the cooling system for cooling a LCD. 

[0013] FIGURE 2 shows a pair of example graphical relationships between the 

ambient light sensor data and the temperature correction factor. 

[0014] FIGURE 3 shows a pair of example graphical relationships between the 

corrected temperature sensor data and the fan speed. 

[0015] FIGURE 4 shows a flow chart for the logic in operating an exemplary system or 

the steps in practicing an exemplary method. 

[0016] FIGURE 5 shows a pair of example graphical relationships between the 

representative temperature sensor data and the fan speed. 

[0017] FIGURE 6 shows a pair of example graphical relationships between the 

ambient light sensor data and a fan speed correction factor. 
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[0018] FIGURE 7 shows a flow chart for the logic in operating another exemplary 

system or the steps in practicing another exemplary method. 

Detailed Description 

[0019] FIGURE 1A shows an electrical block diagram for an exemplary display 100 

which contains an embodiment of the cooling system. In this embodiment, an 

electronic image assembly 10 is placed behind a front display panel 12 (which may be 

used to protect the electronic image assembly 10 from damage). The electronic image 

assembly 10 shown here could be used with any type of electronic assembly for 

generating an image, including but not limited to: LCD, organic light-emitting diode 

(OLEO), plasma, light emitting polymer (LEP), LED, or electroluminescent display. 

[0020] An ambient light sensor 15 may be placed near the front portion of the display 

relatively close to the front display panel 12. The electronic image assembly 10 and the 

ambient light sensor 15 may be in electrical communication with a signal backplane 31. 

A display controller assembly 24 may be electrical communication with the signal 

backplane 31 and may contain several electronic components for controlling the various 

operations of the display. 

[0021] A power backplane 20 may be in electrical communication with the signal 

backplane 31. One or more power modules 22 may be in electrical communication with 

the power backplane 20. In some embodiments, the signal backplane and power 

backplane may be combined into a single backplane to provide various electrical 

connections and communication to portions of the display. In other embodiments, there 

may be more backplanes in addition to the signal and power backplanes shown in this 
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embodiment. In this embodiment, because there is electrical communication between 

the signal backplane 31 and the power backplane 20, components which are shown as 

being in electrical communication with either backplane could easily be shown or 

described as in electrical communication with the other backplane. The backplane 

designs which are shown are simply a suggestion and are not required. 

[0022] A fan assembly 40 may be placed in electrical communication with the power 

backplane 20. The fan assembly 40 may be positioned so that it can force cooling gas 

over one or more components that are known to increase in heat during operation 

( especially in high ambient temperatures and/or direct sunlight). A temperature sensor 

35 may be placed in electrical communication with the signal backplane 31. The 

temperature sensor 35 may also be positioned so that it can measure the temperature 

of one or more components that are known to increase in heat during operation 

(especially in high ambient temperatures and/or direct sunlight). A power input 28 may 

be connected to the power backplane 20 in order to supply power to the display. 

[0023] The display controller assembly 24 may include several different components 

including, but not limited to a video receiving unit, decompressor, buffer, timing and 

control board, and display interface board (DIB). The display controller assembly 24 

may also include a microprocessor or CPU for performing the logic to operate the 

exemplary embodiments herein. Thus, the temperature sensor 35, fan assembly 40, 

and ambient light sensor 15 may be in electrical communication with a microprocessor 

or CPU (located within the display controller assembly 24). 
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[0024] A video input 25 accepts the video data from a video source and may connect 

to the signal backplane 31 or may connect directly to the display controller assembly 

24. 

[0025] FIGURE 1 B shows an electrical block diagram for an exemplary display 110 

which contains an embodiment of the cooling system for cooling a LCD. In this 

embodiment, a backlight 60 is placed behind a liquid crystal assembly 50. One or more 

temperature sensors 30 are placed on or near the backlight 60 and in electrical 

communication with the signal backplane 31. Further, one or more temperature 

sensors 36 are placed on or near the power modules 22. In this embodiment, a first fan 

assembly 42 is placed to force or draw cooling gas over the backlight 60. Also in this 

embodiment, a second fan assembly is placed to force or draw cooling gas over the 

power modules 22. Because the power modules 22 and the backlight 60 may increase 

in temperature as well as cool in different manners, it may be advantageous to use 

individual fan assemblies to cool each component, as shown here. 

[0026] FIGURE 2 shows a pair of example graphical relationships between the 

ambient light sensor data and the temperature correction factor. Thus, in one 

embodiment of the system and method, the ambient light sensor data is used to 

calculate a temperature correction factor, which can be used to modify the actual 

temperature sensor data. As shown in Figure 2, a linear relationship 200 may be used 

to calculate a temperature correction factor from a given value for the ambient light 

sensor data. For the linear relationship 200, the temperature correction factor 

increases linearly as the ambient light sensor data increases. Alternatively, a non-linear 

relationship 250 may be used to represent this data. The precise relationship may be 
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selected depending on the particular electronic display and its desired operating 

conditions. The precise relationship can be determined through experimentation or 

simply by selecting a min/max and using linear interpolation. In general, as the amount 

of ambient light increases it becomes more likely that the internal components of the 

display will also increase in temperature. Accordingly, as the amount of ambient light 

increases a larger temperature correction factor is applied to the temperature sensor. 

[0027] FIGURE 3 shows a pair of example graphical relationships between the 

corrected temperature sensor data and the fan speed. The term 'corrected 

temperature data' is used here to represent the values which result from applying the 

temperature correction factors to the actual temperature data (i.e. modifying the actual 

temperature data by the correction factor. This could be done by any mathematic 

operation. In a basic embodiment, the temperature correction factors may simply be 

added to the actual temperature data). The fan speed can be adjusted in a number of 

ways depending on the corrected temperature data. Here, a linear relationship 300 is 

shown where the fan speed increases linearly as the corrected temperature increases. 

Further, a non-linear relationship 350 can also be used to represent the desired fan 

speeds for each corrected temperature. In general, the fan speeds increase as the 

corrected temperature data increases. The precise relationship can be determined 

through experimentation and/or theory or simply by selecting a min/max and using 

linear interpolation. It should be noted that the values for the x and y axis on both 

Figure 2 and Figure 3 were simply selected as examples and should not be used to 

imply that the operating conditions would only occur within these values or that an 

exemplary system could only handle data values within this range. 
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[0028] FIGURE 4 shows a flow chart for the logic in operating an exemplary system or 

the steps in practicing an exemplary method. Initially, the data from the temperature 

sensor(s) and ambient light sensor is collected. As discussed in reference to Figures 

1 A-1 B above, there may be several temperature sensors located in several places 

throughout the display. When multiple temperature sensors are used, an average 

value may be calculated from the various sensors or a maximum value may be selected 

as the representative data for the system (herein 'representative temperature data'). 

Based on the data from the ambient light sensor, a temperature correction factor may 

be selected. The temperature correction factor may be selected by using one of the 

relationships shown and described in reference to Figure 2, or anything similar. Next, 

the selected temperature correction factor may be applied to the representative 

temperature measurement. In general, the temperature correction factor is added or 

multiplied to the representative temperature measurement in order to create the 

corrected temperature data. As shown in Figure 2, for some values of the ambient light 

sensor data, the temperature correction factor may be zero. Obviously, in this case 

there is no requirement that the temperature correction factor is applied to the 

representative temperature data since the correction factor is zero and this step may 

not be performed. 

[0029] Once a corrected temperature value has been calculated, the fan speed may 

be selected based on this corrected value. The fan speed may be selected based on 

one of the relationships discussed in reference to Figure 3 above. Thus, the 

temperature correction factor may cause the fan to run at a higher speed given the 

higher amount of ambient light that is contacting the display. The higher fan speeds 
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can be used to increase the cooling ability of the display prior to letting the heat from 

the ambient light transfer into the interior of the display. By preemptively engaging the 

fans at a higher speed, the temperature increase due to high ambient light levels can 

be slowed or eliminated in an efficient manner, reducing the power consumption of the 

display and the wear/tear on fans and other electronics. 

[0030] FIGURE 5 shows a pair of example graphical relationships between the 

representative temperature sensor data and the fan speed. Here, this graphical 

relationship is similar to that of Figure 3 with the notable exception that the fan speed is 

dependent upon the actual representative temperature data and not the corrected 

temperature data. Again, the fan speed can be adjusted in a number of ways 

depending on the representative data from the temperature sensor(s). Here, a linear 

relationship 500 may be used where the desired fan speed increases linearly as the 

temperature increases. Further, a non-linear relationship 550 can also be used to 

represent the desired fan speeds for each temperature measurement. In general, the 

desired fan speeds increase as the temperatures increase. The precise relationship 

can be determined through experimentation or simply by selecting a min/max and using 

linear interpolation. 

[0031] FIGURE 6 shows a pair of example graphical relationships between the 

ambient light sensor data and a fan speed correction factor. Thus, in this embodiment 

a fan speed correction factor is used instead of a temperature correction factor. The 

fan speed correction factor may simply be a percentage of the desired fan speed 

(determined above in reference to Figure 5). Thus, when the ambient light values are 

high, it may be desirable to increase the fan speed by 20%-30%. In one example, the 
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fan speed correction factor increases linearly 600 as the ambient light sensor data 

increases. In another example, the fan speed correction factor increases non-linearly 

650 as the ambient light sensor data increases. 

[0032] It should again be noted that the values for the x and y axis on both Figure 5 

and Figure 6 were simply selected as examples and should not be used to imply that 

the operating conditions would only occur within these values or that an exemplary 

system could only handle data values within this range. 

[0033] FIGURE 7 shows a flow chart for the logic in operating another exemplary 

system or the steps in practicing another exemplary method. Initially, the data from the 

temperature sensor(s) is collected. As discussed in reference to Figures 1 A-1 B and 4 

above, there may be several temperature sensors located in several places throughout 

the display. When multiple temperature sensors are used, an average value may be 

calculated from the various sensors or a maximum value may be selected as the 

representative data for the system (herein 'representative temperature data'). Based 

on the representative temperature data, a desired fan speed may be selected. The 

desired fan speed may be selected by using one of the relationships shown and 

described in reference to Figure 5. Next, the data from the ambient light sensor is 

gathered and used to determine a fan speed correction factor. The fan speed 

correction factor may be selected by using one of the relationships shown and 

described in reference to Figure 6. Finally, the fan speed correction factor may be 

applied to the desired fan speed to account for the high levels of ambient light (provided 

that the fan speed correction factor is greater than 0%). 
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[0034] As shown in Figure 1 B, there may be multiple fan assemblies placed 

throughout the display. In these embodiments, there may be a control system for each 

fan assembly or even each fan. Further, each control system may have independent 

parameters. Thus, in reference to Figure 1 B, the logic which controls fan assembly 42 

for cooling the backlight 60 may be different than the logic which controls fan assembly 

43 for cooling the power modules 22. 

[0035] Any number of gaseous matters may be used as the cooling gas described 

herein. The cooling gas may be circulating around the display, ingested into the display 

and exhausted, and/or circulated through the display. In some embodiments, the 

cooling gas may be ambient air which is ingested into the display. In some 

embodiments, the cooling gas may be ambient air which has been air conditioned prior 

to being ingested into the display. 

[0036] Having shown and described preferred embodiments, those skilled in the art 

will realize that many variations and modifications may be made to affect the described 

embodiments and still be within the scope of the claimed invention. Additionally, many 

of the elements indicated above may be altered or replaced by different elements which 

will provide the same result and fall within the spirit of the claimed invention. It is the 

intention, therefore, to limit the invention only as indicated by the scope of the claims. 
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CLAIMS 

What is claimed is: 

1 . An apparatus for reducing the thermal inertia of a component within an electronic 

display where an ambient light sensor is used to measure ambient light contacting the 

display, a temperature sensor is used to measure the temperature of the component, 

and a fan is used to force cooling gas over the component, characterized by: 

a microprocessor in electrical communication with the ambient light sensor, fan, 

and temperature sensor and adapted to increase the speed of the fan 

when a substantial increase in ambient light levels is measured but prior 

to a substantial increase in temperature measurement. 

2. The apparatus of claim 1 wherein: 

the microprocessor applies a fan speed correction factor to the fan in response 

to ambient light measurements. 

3. The apparatus of claim 1 wherein: 

the microprocessor applies a temperature correction factor to the temperature 

sensor data in response to ambient light measurements. 

4. The apparatus of claim 1 wherein: 
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the component having a reduction in thermal inertia is a backlight. 

5. An electronic display assembly comprising: 

an electronic image assembly; 

a backplane in electrical communication with the electronic image assembly; 

an ambient light sensor producing a signal; 

a power module in electrical communication with the backplane; 

a fan placed to force cooling gas over the power module; 

a temperature sensor producing a signal and placed to measure the temperature 

of the power module; and 

a microprocessor which receives the ambient light sensor signal and 

temperature sensor signal and uses both signals to control the speed of 

the fan. 

6. The electronic display of claim 5 wherein: 

the electronic image assembly is a backlit liquid crystal display. 

7. The electronic display of claim 5 wherein: 
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the electronic image assembly is a OLEO display. 

8. The electronic display of claim 7 further comprising: 

a second fan placed to force cooling gas over the backlight. 

9. The electronic display of claim 8 further comprising: 

a second temperature sensor producing a signal and placed to measure the 

temperature of the backlight. 

10. The electronic display of claim 9 wherein: 

the microprocessor also receives the second temperature sensor signal and 

uses the ambient light sensor signal and second temperature sensor 

signal to control the speed of the second fan. 

11. The electronic display of any one of claims 5-10 wherein: 

the ambient light sensor is positioned to measure the ambient light contacting 

the electronic image assembly. 
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12. A method for reducing the thermal inertia of an electronic display, the method 

comprising the steps of: 

measuring the ambient light contacting the display; 

measuring a temperature within the display; 

selecting a temperature correction factor based on the ambient light 

measurement; 

applying the temperature correction factor to the temperature measurement to 

produce corrected temperature data; 

selecting a fan speed based on the corrected temperature data; and 

driving the cooling fan at the selected fan speed. 

13. The method of claim 12 wherein: 

the temperature measurement is performed near a power module which powers 

the electronic display. 

14. The method of claim 12 wherein: 

the temperature measurement is performed near a backlight component of the 

electronic display. 
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