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1/-r-14t:!RJ~O)mfjjt-CJb'?, "i:.tc, ffi2{mfA]v1/.:::(1/-r-144t±, ffil~:li&~~0)7° 

--- ·97-'-AV-r-12t:!Rl~®mfjjt-:a:_-fim;ttv-,0a·-=tb·t\ ffil;to.:l:-vt-m2tmrAJ-l/1/;:('$--'--r-.i--

08, 11m±, ffil~:li&W~0)~1fttv::,,,,.:::<'v-t-14t:7°!J.:::<'Av-t-12t:~~~c, Jli!t 

'?itb~n tv '00 

[0094] ~Gfc, ffi2tmfAJv::,,,,;;(1/-r-l lOO)ffil tmfAJv::,,,,.::::(1/-r-108t:Bt%.t{.P.ijO)ffiHc~±, 

~"%JiiA:a:.-1r-L-t, tJ!1M(V-r-112:v~!&ftl-tGtL tv '00 tt1McV-l--112l::O)F1:1~ ~c~ 

"%Jii:a:.-11{l[*'"t-0tc.clOO)~~O)~,almm!jefJ,Jl l4:v~, ffi2tmfAJv::,,,,.:::(1/-r-1100)~ffij 

fcWJ:jjt~tt, tv '00 ~,almm!jefJ,J 114t±, '219rffii~9:eWO)~$:-t$:-CJb'?, ~,almm!jefJ,J 11 

40)!tr.flfruffii:vttt1Mcv-1--112~c:®~t~;,lfi!i~if-tJb-0v 't±tt€~1iJJ-CJli!t'?f-h'tGn tv '00 

[0095] ~,l]m~!jefJ,Jl 14~±, (~:?') 7 :7!}v-t-*fi5'f1:x.*;v:¥-fjHi!J!{ttt{fJLJ:jjt!jefJ,J~O){fJl 

J:jjt!jefJ,J~W J:jjt~tt,Q 0) :v~-/1.t "i:.L-v , 0 (.):?') 7 :7!J v-1'* ns-ttx*1v:¥-fiHi!l! {t't1:~Jlpjt . . . . 

!jefJ,J t: L, t t±, ,Wtl ;t t'J:, ~!} X-7' 7 Iv (.)?') 7 :7 !J v- 1--, x.~:;\=-1/ (.):?') 7 :7 !J v- J--, 17 v 

:7-:.,,,- (.):?') 7 :7!Jv-t-~O) (.):?') 7 :7!Jv-I--*Wni~:vt~~-fGn00 

[0096] ~,Egm~!jefJ,Jl140)WJ:jjt1ff:tt:L tf'i, -y&7)7-{JvAf~t:'°O)V-t-Jb9v 'f'iO-/V J:: 

{C~pjt~tl,tc~mlmm!jefJ,Jt:t~0tt$:mm!jefJ,J:a:_-~\~i&~~J~cJ:i9ffi2fflfA]V1/.:::<'V-}­

~ ffij f C~~T Q jjf;t~' T Cl() ~,Egm~tooW~:a:.-~ AA L, tc.~~ o-Jv:a:_-ffl V \ tc. q=--y A 

t-¥:t, b L-< t±Mllftli5dtt~~:iJ*ffiB~ ~cJ:02P!uit~t:t, 11!] 8Ji1xfcJ:0 7v:\=-1/FIJ,ffllJ~7' 

:7!}--:.,,,-~t~t:'°O)Fl]Jij\ljf;t, -41/:71/::r.o/r-t~t:'°fCJ:G~o/7-11/!/fCJ:'?%}:jjt'"t-01f¥~7J~ 

~i-fGtL00 

[0097] ffi2{m[ti)v::,,,,;;(V-l--1100)v1/;;('0)j1j2,3iUl::0 --y-J-t:, ~mlmm!jefJ,Jl 140)i'Ji2.3ilJt:0 --y-J-~c 

J:0t1:"7v~;o~Je~T0 AJ~tt:v~Jb00 -:::...O)J:5t~1="7v{RliO)JB~:a:.-~ll::T0tc}Ji) 

, -jjO)i'Ji2.3ilJl::;:°--y7:a:_-71/~Afcr0, -Jb0v-'t'i-c::-jf O)i'Ji2.3iljt:0 --y$~fili,jjO)ffic.?IJt:0v 

70) (N +o. 4Htff~v \l.,,(N +o. 6Htf (Nt±~~Hc~~'"990)7J~-/J.t"i:.L-v'o 

[0098] *~1im~~O){mfAJv1/.:::(V-H±, ~1f,t~v::,,,,.:::<'V-t-t:7°!J.;(AV-t-ti~Gt~0m 

J:jjt-CJb0 7)~, ~ :1.f tt v Y .:::<'V'--' t- ~cf~ ;t tffi 2~Dli!% ~i.PG ffi 5 ~:li&W~ f c li:Jk~O)Wm 

fnJ v 1/ ;;(1/-}--:a:_-ffi v 'tb .6!: v 'o 
. . 

[0099] :rx~c, *5B~O)ffi8~:li&W~0)3/t{m[n]1/-l--l l60)mpjt:a:.-~~T00 ~16 (a) t±, 
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ffi8~:hm%~0)3'6fflfti]v- r l l 60)m~a'-Jt.tWrffii!Zl't"at>~, !ZI 16 (b) tt!ZI 16 (a) 0) 

b-b~,cfa-0tc.m~a'-)t,tWrffii!Zl't"at>Go 

[0100] !Z116,c;,r-~tl;-Cv \G:Y6ffiftil7-J--l l6i'i .. Sll:l:Ef,t£f:ttf~l l80)-.7:YO)ffij (*mi){;: 

m~O)~ffij;o:,;-==ft.J%0)tt~7"!J;;;(AW120;o~Mz~Ujlje,fft~ntc.7°9.:::{AV-r122~ 

,frm;;t -Cv \Go tt~7"!J;;(AtfB1200)]Jiftj f'i .. 60,..__,150° O)fmlffll:kJ;o:,;t{:f~L-v \o 

[0101J -tJ, ttifcv---+124;0:,;, £;t:;tW1180)-ft!!tJO)ffii <~no) t::xtrtuL-tffictit~n-cv \G 

0 7°!J;;('1:,,v-1--122t::xtrtu-t-Gtt~v-1--1240)ffiHcr;1, wm~--e-%mt~i~tc.m~o) 

~P=Jtt~O)v1/;;('tfB126;o:,;Mz~UrJictit~n -Cv \Go :~J;:, £;f:;ttfB1180)ft!!tJ6nat:v 

✓A-tfB126t:O)rl=li,cf'i-. v1/;;{tfB126~%mtL-Cv\Gffi~iJ::~ftiHJr$;o~O. 05W-J:.~ 

v \ffl~~128;o~3tJ:_1i~tl; -Cv \Go 

[0102] rx,c ... *Jsg)JO)ffi9~:hm%~0)j6ffifti]V-r1300)ffl:pjt~'img)Ji""Go !Zll 7(a) t'i, 

ffi9~:hm%~0):}'tfflfti]V-r1300)~~El9f.tWrffii!Zl't"ati~ .. !Zll 7(b) t'i!Zll 7 (a) 0) 

b-b~f;:f{}-0tc.m~a'-Jt.tWrffii!Zl.-:Cat>Go 

[0103] !Zll 1,c;,r-~tl; -Cv \G:Y6ffiftiJV-r 130f'i ... :fJ.t~V-rl320)*ffiiKWrffiiit-%~0) 

tt~W5;)-134i6:,;Maut~n ... tt~tfB5;)-1340)JJiffii{;:, ~tf·l1:v1/A,v-t-1360)£;t:,:t 

tfB138;o:,;J'lr5~1-ntGn -Cv\Gffl:mt~,frm;;t -Cv\00 ~tftl:v1/;;('V-1'136t'i-. ffil~ 

:hm~~0)~7J•l1:v1/X'V-r 14t: !R.J~O)ffl:pjt't"~Go 

[O 104] ~ft! OC't"v ✓ X' l:kJ tfB ,cA~tT G :Y6 ~c:xt L, -c, *~f,tffl ftiJ ftJ oc ~ :«i* --e-~ 0J:: 5 ,c, 

tt~tfB5;)-1340)fJl1Jffiif'i, i~~ft.JOC~*~<TGO);o:,;t{=f~L-v \0 *~:hm%~'t"f'i, tt 

~tfB5;)-1340)fJIJJffiiO)f~f4ftJOCf'i70° ,c~JE~n -Cv \Go ~tc. .. ffilO)fflftiJv1/;,(13 

60)1:::''-;;('140t:l.., -C-. aiJ$0)1J'-~V \TI[l£5,...,_,10 µ mffl)jtO)l::''-;;('~{9!.ffll..,f;:0 

[0105] *~:bm~~O)fflfti]v✓A-7-H'i-. ~tf•l1:v1/A'1/-rt::fl.t~V~rii~Gt.tGffl:mt'"t:' 

&>-5;o:,;, ~tf•l1:v1/A,v-1--,c1-t;;t.tffi1~:hm%~ti~Gffi5~:hii!%~,cfc~O)J'6,f,m 

ftiJV-1--~ ffl v \-CbJ5! v \o 

[0106] rx,c, *JBg)JO)ffilO~:hm%~0)j{;fflftiJV-r 1420)ffl:pjt~'img)Ji""00 lZI 18f'i, * 

Jsg)J O?ffil o~:hm%~0)J'6ffl rtuv- 1--1420)m~a'-Jt.tWrna!Zl--e-&>00 

[gi18,c;,r-~tl; -Cv \GJ::5,c .. 3'6-!imrtuv-J--142f'i-. 7°!,JX'AV-t-144t:, :fJ.tifcV-t-

146t:~-fim;;'t-Cv \00 7°!J;;('AV-r144f'i .. Sll:l:Sf,tV-J--~0)£f:ttfB148t: ... £f:ttfB 
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1480)-1.JO)ffil C~im) ~;::~JIJi'Ji2.ul~ntcl$rimiJ~-=.ftJWO)~~O)f±~7°!J;<'AliB15 

o~~{im ~ -Ct, \Qo 

[0l07J · -~-4:l:~~!J:;,(A-$-150 f'i~fflftJ iJ~90Q_ -"t."&1>~~--48 wme o/T"ei'Jit! ul~tvtt, "Q" _*_ 
tc. ... tt~7"!J;:(A$:$:t150tt~?i--JiH!9!1tfflH~tWJjjt~;tL, £tt1iB148fi ... ~!Jx..AT 

1vfflH~--c:Wpjc;~:n -Cv "Qo 

[0108] :bti!(V-r-14m'i, 7°!J;;(AV-l--1440)£;f.:;f$1480)·ffij~;::MiJca~~;::j!filnt~t1tc 

~?1--{(iiHi!lHt~ -17°0)~J±~~1i!J152~;::J::--:>-C, 7"!J;t:.'AV-t-144~;::Jli!i~{-J~ltbtL-C 

v "Qo ~J±~~1i!Jl52~'i, ,Mtft$(1¥,H;::i!liaut~n -Cv "QO)t, ~J±~~1i!Jl52iJ~i!li2.ul~ 

t1 -Cv "f~v "lfB5:tti'i, 7°!J;;i:..'AV-r-1440)£}:;f$148.!:::bti!cV-l--1460)F"'i1;::@~ 

Ji iJ~WpJt~nQ=.t ~ct~Qo 

[0109] t]tfk:,,--;_ t-146~':t, ~{t7~::,.,-;{fi_::'l--=fiJ~:$}i!(~;tLtcPMMA (~!J ;J.-:f-Jv;J.~ ::7!Jv-t-) 

V-t---c:Jb~ ... ~7C~:®im!¥65%, :bttk~45%ttlt>Qo PMMAV-H;::f-'(;~ -C-. ~ 

!J.A-:rv::.---fflH~, MSffiH~ (;J.~::7!)1v- .ATV1/~ffi:1=tfflH~)-. ASW"H~ (7 ::7!)0.::::.t-!J 

Jv- .ATv::,.,-~ffi:itfflH~) ... ~!J1J-1J-~::f-1Hitfl~, ~!}.:r...AT 1vfflH~ ... ~!J;t"v7 

-1 ::,,,ffl H~ 0):,,--- t-~f9;!:ffl T Q::.tb t~ Qo 

[0110] ~J±~~1i!Jl52~'i, 1irriffi.t~I.11JJfilf~~?i--111ijH!Y!{t~-17°--c:Jt>Qo *~M[W~O)l@ 

J±~~1i!Jl52~'i, 5:t-1-:!iiJ~5000,.___,300000)Ycffi:ittE7::7!J1v?v~::.---;t-!J::f7-t 

, 53--riil000.12Lrffi~0)7 ::7!JJv-r /7-.!::, J'c:m1:tlffltt1i!J~'2i"ffl..., -Cv "Qo *~ 
M[W~O)~J.±~~1i!J 152tl'i, ~tltf'if9;!:ffl L--Cv "t~v "o 

*tc., UVW!1t&~f'i, &~~~iJ~~< ... :®~J=l't~, ~\:ti:JEftO)~v"71/.7JJv&~:a: 

ffiv"-Cv "Qo tc.tf.L- ... ~#~II. ~~;::J::~f!!J!1tL-~;:: <v "'ti.WiJ~JbQO)t, ~f!!J!1tfl1N'i~# 

.r~-1/:a:1T--:>-Clt \Qo 

. [O 111] -- 7!J ;t:.'A :,,----c- l--1440) £;f;.t$ 1480).ffij ~~;]=3 &t Q~EE~~fof!Jl 5 20)W~f'i, £tt 

· iB148.!::0)~f9mftJ.!::, ~1ff~O)~J.±~~1i!Jl520)*i!i~, ~;;ffi1.Jf;ti~~;::'f.&1'¥TQo * 
~mw~-e~'i ... ~f9mftJ~x~<L-~EE~~1i!Jl52tO)l&J~•t1::a:fPJJ:~i1:QQtcbt ... £ 

ttiB1480):ffl:ffij~;::7::,,,jJ-:::::r-t-&V~im5r&JJJ!:a:M[L--Cv "Qo *fc., *i!i~& V"T::7Y 

,t~~fPJJ:~irQ:::::ro-1 ~--1vV!J1J~~~1i!J~;::mJJaL--CbJ::v "o 

[0112] ~EE~~1i!Jl52f'i, -1::.---::71/:r.o/r-, 7v:\=-YJ=Piffiti, ~~.A::7!J-::,,,J=Piffi1H;::J::--:>-Cmti!c 
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1¥.H;: ffic -~ :h--'5o ~EE~~~J O);;Jtif{a9fJ:ffic fii/~::$7-1/ t l.,,. --o'i... [gl 19 ~Ci'J,~ :h, tv " 

QJ:::JfJ:/{::$7-1/i0~£J-'5o 

[0113] [gll 9 (a}0)/{::$7-1/-ei'i ... }to/f--$:O)~J±~~~Jl52ib~ ... 7°Y;:(A1/....:.. ~*t;::J'iWl~ 

~7.I"~t0)-=E-7v=a:-~<"t;:6!J71/::$7"" A';:jljcfii~:h, tlt "-'5o 1 00) Fo/ l--0)::k~~,'i~~ 

*~35 µ ... .IjZ-~O)q:i,r.,-.rtcmr-e;;Jt,'i215 µ mi;:~JE~:h, tv "-'5o 

[gJ 19 (b) 0)/{::$7-1/-e,'i ... J'tJ.ntiJ O){fflJ-Btt, "ffi PJ $:OJ~EE~~~Jl 52:;o~ ... 71/::$7"" A 

f;:i!Jicfii~:h, tv "-'5o ::.O)J::5fJ:~::trttW$:=a::-tlfffl-t-0::.t~;:J::0t ... Jk.IJZ-& V*~O) 

tJl!lf-jeJ =a::-Wffl~-t-0::.t'b-e~00 

[0114] !Ell 9 (c) 0)/{::$7-1/-e{'i ... ~EE~~~Jl52ib~ ... 7°YA,A1/;_ l--1440)f.±$:7°YA'A 

t~?J~M;tJQ::trrAJt~~-t-0::trrAJ ~;:M;tJQ;;<J--7-17°$:~;:i!Jicfii~:n --cv "00 *~Mnwm 

-eJ'i ... 1¥tlxJ:f ... 7-11/ipffl35 µ ... 1::
0 o/T215 µ m{;:~JE~:h, tlt "00 

!Ell 9 (d) 0)/{::$7-1/-eJ'i, ~EE~~~Jl52iJ~ ... 7°!.JA'A1/-l--l440)f.±$:7°!.JA'A 

t~ib~M;tJ-'5::tr!PJ ~;:ML. tf~w4-L. --cv "Q:7-t-7-17°$:0)lc•~:n --cv "00 *~Mnwm-e 

f'i~ 7-11/1::°o/TZJ~215 µ m~;:~n:~:n tv "Qo 

::.O)J::5fJ:~pxJ;:J:::nf'f ... ~EE~~~H'i ... tt'ft:f{1/-1--t7"!.J;;{J:,.1/-1--0)rFl, i;:@'Ali 

=a::-fifi*T01St El tt~t-efJ:<, 7°!.JA,A 1/-l--l440)£1Jtf~ 1480)~ffij0)7v *iv RM 

{;: J:: Q O ,A =a::-;Jii:J .:t 0 5<JlW: b £b0 0 

[0115] 7J(~;: ... :;;$:36~0)ffil l~:M[Wm0)1tfflrAJ1/-l--l540)~J5>t=a::-IDl.~T00 [gl20 (a) f'i 

, *3E~O)ffil l~Mn~m0)1tfflrAJ1/-l--l540)m:a:a'-JfJ:~ffii[gl-e;b'J, IEI20 (b) f'i 

IEI20 (a) O)b-bi!JH;:f,8-0t;:m:a:;a9fJ:~ffii~--C:£J00 

[0116] [gj20~;:7.I"~:h-tlt "0J:::H;:: ... ffil 1~:Mi!m~O))ltfflrAJ1/-l--l54f'i ... 7°!JA,A1/-1' 1 

56t ... t)t=ftf{1/-l--l58t=a::--0m ;t tlt "00 

7°YA'A1/-l--l56f'i, .IjZ-:f:8fJ:1/-J--$:0)£;f:,:ttf~160t ... £;f;:ttf~1600)-770)ffij (~ 

00) ~;:~~Ui'Jicfii~:h,t;:~tfil.=.-jeJWO)~~O)t]:$:7°YA'1:,.tf~l62t ... £;f;:ttf~1600)ffil, 

7JO)ffij (~tfilH;:jljcfii~:h,t;:~~O)f.±if~l 64t=a::-'frm.:t tv '0o tt$:7°!JA'A~l 620) 

JJi-jeJf'i ... 60'"'-'150° tJ~ru:*L.""o ttt~164,'i, ~ffiifi'WO)-$:{*-c£b'J, tl:$:0)7° 

!JA'A~ 162t.IJZ-fr~;:M;tJ0J::5 ~;:K" "~;:;;JtrFliL. t.IJZ-1=r~;:i'Jic1If~:n tv "00 

[0117] :;;$:~:Mi!*m-ef'i, t}ti5(1/-l--l580)~ffij~;:~:;(p~:h,t;:~fE~~~JJ~ 166f;:t]:tf~l 
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64(7).5ttllfiltJ~Jti!i~1-tj·~tGnQ::.t~c.J:: ..-:;;--c, :1'!.J ;t:..'Ai/-J-.156tttmci/...;_ I--158tJ~-{:$: 

it~-ti:-Gn --Cv \Qo 

[0118] --- -t'XJE-,-*55~0)ffil£~1ili!W~(l):3/6,ffiirt1}$-"-}-,170@;{14fijt:a:,IDl;~-,,,=Qo-~21 (aH-;t 

J'{;{MrAJi/-l--1 70(7)~ffii~--e'd1>~ .. ~21 (b) ,-;t (a) (7)b-bilHc.t{}"?fc.~ffii.~--e'd1>Qo 

~2HC.JF~n --Cv \QJ::5,c., J'{;ffl[A]i/-l--1 70f';t-. ffil(l):f'!J;.(Ai/-·-:-+1 72t .. ffi2 

(7) :t'V ;t:..'J:,,1/- I--1 7 4t:a:--vffi ~ --Cv \Qo 

ffil 0)7!) ;;i:..'.b.i/-l--1 72~-;t .. .:S:(l:f:13 f~i/··..:·+~(7)£tt:tf!n 76t, £t::t!ffi 1 76(7)--J:j(l) 

ffii C~ffii) ,c.Mt3'Ufit'.ui~nfc~ffii-=:: -f/!j W(l)~~(l)t±~:t'!J ;t:..'.b.tffi 1 78t:a:-,t;;~ --Cv \Q 

o £ttH~l 76ttt~7"!J;t:..'A~l 78~-;t~ J::fBffil~:limW~t!RJ~(l)~~tt;f-5t--e'ff4J5Jt 

~n--Cv\Qo 

[0119] ffi2(7)7°!J;;i:..'Ai/-l--174b, .lfl:1:13f~V-J-.~(7)£tt~180t .... £tt!ffi180(7)--J:j(l) 

ffii C~ffii) ~c.Mt3'1Jfit'.ui~ntc~ffii-=:: fo.f W(l)~~(l)tt~7"!J;t:..'A~l82~:a:--vffi~ --Cv \Q 

o £*::tff~l80blt~7°!J;t:..'Aff~182~-;t .. J::fBffil~:limW~t!RJ~(l)~~ttf-t--e'ff4J5Jt 

~ntv\Qo 

[0120] ffi1(7)7°!J;;i:..'.b.i/-l--172tffi2(1)7°!J;;i:..'.b.i/-l--l 74t,-;t .. lf.t,\(l)f.±~:1'!):;t:..'AH~l 7 

8, 182iJ~IT[5tL --CJJ!;VQJ::5 ~;:i1Jir,1fi~n --Cv \Qo 

ffil(l):f'!J;t:..'Ai/-l--172(7)£ttff~l 76(7)ffil,-J:j(l)ffii <•ffii) ,c.f-;t .. ~~ffiHl~HC.J::Q*iS 

~Ji 184iJ~filtitGn --Cv \Qo *iS~Jii 184i-;t, *i5~1i!Jxf-;t~~1rtJ-effiJvt~n, ;:.(l)*i!i 

~ Ji 184,c.ffi2(7):f'!J;;i:..'Ai/-I--1140)7"!.J ;t:..'.z,..*~ 184(7).5ttllfiltJ~:l!!IDt~nQ::.t~c.J:: 0 

--C, ffil(l)7°!):;t:..'Ai/-}-, 172tffi2(7)7°!J;;i:..'.b.i/•·-:·+ 174til~-f:$:1t~h--Cv \Qo 

[ 0121] 45,- k (7) 7°!) ;;i:..'.b. i/- }-, (l) :1'!) ;;i:..'.b. (7) m -f/!j :a:-~~ T Q ;:_ t ,c.J:: 0 --c.. 45,-7'...( A :t'v --{ ~;: ~ 

>Jt~ nQm!l!f?l i):tf~GnQ J:: 5 ~c., 71< .lfl *fd'j:~ u[-J:j rAJ (l)m!l!f-f/!j :a:-tu~-t-Q::. t t~ -e 

'e'.Qo 

[0122] 7k.lflm!l!fyjrAJ1£>ftill~TQtt~:1'!):;t:..'A(l)Il[-f/!j:a:,X, ~IT[m!l!fyjrAJ1£>tll~TQtt~ 

· :1'!):;t:..'.b.(l)]][-f/!j :a:-YtL-tct'e'., tt~:1'!.J;t:..'A~l 78, 182(7)m?} :b~rfB (1) ~il~G (3 

) ~:a:-mtc-t-::.tiJ~3{f*L-" 'o 

···(1)~ 

••• (2) ~ 
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195° <x+Y<255° • • • (3)5:t 

[0123] ·. ffifl.JX:toJ::Vt"JJi-ft.]Y;v~±ti3 (1) 5:t;v~8 (3) 5:t(J)~ftp;fr~tc.TJ't{Fm[P.l1/-HCJ::tU:f 

.. --!J--1Fcz-:-f c: 11¥ ~:f :n,;s,,,-t o/:77-1 H'~~Ji [P] ,c:M L, t f4 ~ 7i [P] ,;: t±i:!fJ-T .:S$~e0 

. -:7;6~:lriJffiiJ~n .. tJl!I!fjEJ ;{r~;;t t /-to/:77-11':fritt~L,tc.c:~(J)jEJ ~,cJ::,:S/-to/:77-1f' 

(7)~ Pf A7:{r~~TG-:.c::v~l±l*.:So 

[0124] ffijEJX::JoJ::Vt:DlJEJY:6~ .. (4) 5:t;v~IS (6) 5:t:tr~tc.-t--:.c::v~J:l?tff·~L,t, 'o 

••• (4)5:t 

••• (5)5:t 

200° <x+y<240° • • • (6)5:t 

-:.:n,8(7)5:t(J)~flf :trmtc. T .J't{Fm [P]-V- t-t-fi, ~-~::to J:: V~tJ!JfJEJ :tr piij :s'.z:~ 'tt 

G-:.c::v~t-~ Go 

[0125] ~tc., Jk~mJrJi.[P.J1r-$U~TGfi1EJX0)7°!J;;(Ai/-1':6~T'fJl!Hcffiilffl (ffil (7)_3/t{Fm 

[P] 1/~ 1') ~:h, .. :¥ IOCtJ!Jf Ji [P] :frffiU~T G fl 1EJ Y (7) 7°!} ;(A i/-1--;6~ ± fjlJHCifili:', ut' (ffi 2 

(7)3'tffl[P.Ji/-t-) ~n .. J:tB (4) 5:tn~G (6) 5:t,c:tm;;t --c~ic (7) :trmtc.-t-.3/tffl[P.Ji/~ t­

fi, J:: l?~v ,mJ~c:tJ!JfjEJ :fr~µJtt-~ Go 

x>y • • • (7) 5:t. 

[ 0126 J 11( 'C.. * 56 00 (7) ~:fjfif~~(J) .3/{;{Fm [P] i/-1' :fr1ijG !W:~Ji ~ 'C---:, t, '--CIDl 00 T G 0 

. fi!i~ti!Jtb.:Sv 'fi~~j'rlJf'i, ffil (7)1/- r-(7)£*:t{f~(J)ftgjy(J) ffii (~ffii) ~ ffi2(7)i/-l-­

(7):IjZ.ffl~~tc.f'i, -t-(J)plijjyic~I.~:h,Go -:.tt;Gfi!itftiIJ;bGv 'f'i~~tiJJ(J)~IJil~ 

c:L-tf'i, lfffif*i!i~ (;fi!i~~) (J)tfrttffic:-t-(J)Jfli~ .. 43-lm~ffl!W:£(7)1ffl55JV£'.!t, 62 

6]{, ~-15J (rul>glffl55-e1/?"-rul'g~~{f~ffl~ .. EBfll531¥-5Y.I 20 S ~:fr) ,cic 
•~n --cv 'GJ::5t~,0~(J)~Ittffi:v~~,1GnGo 

[0127] ~:h,G(J)~I.ttffif'i, li!i~ti!J~I.r,&(J);fi!i~~ .. ~I.~.li- (:toJ:V~~ffi~), ~~ 

;$tk:(:£:ffii~I.tb.:Sv'f'i~~~If~~')f~~,c~:b'ttt~E~fR~:h,Go 

ffi 1 f~ v 'L, ffi 3 ~:h&;$ ~::to J:: Vffi 12 ~:h&;$1l~Hc tE• (7) .3/t{Fm [P] i/- J--(7) J:: 5 ic, ffi 1 

i/-l--(7)£f-tt'.f~(J)ftl17J(J)fm (~ffii) :£:rm,c¥i!i~ti!J:tr~I-t-G,;:f-;,t, !f'-{=i-?"-, !/ 
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[0128] ffi2(7)1/-J--®ijZ:f:Bt~~c;¥5Jij~IJ&.)-?:>v'-f'i~Ji~J:fr~IT-?:>1f~~L, tf-;t, ;fi!iJi~J:fr 

~:;m &.)Q v \ f-;t;¥i!iJiV- 1--:frW fflt~ -tl:-tc o-1v ~c, v 1/ ;:.c' O)ijZ:l:S ~:a:-~f9!k~ ,rtv 1/ A, 

~:l:S-~-~E;fi!i*~J1f:'."~~i=Q:7.f7~:.--;,,f->-71/~o/H=PXillJ~h=.-J:--?:>l=PilJ¥i~iJ~~lfGtv~ 

0 

[0129] ffi4~:hmwmucic.~(7)3'6Wmri3J1/-J--O)J:5~c .. ffi1(7)1/-J--(7)£itt*l3(7)ttf!jj(7)@( 

.im) ~C¥5Ji~J :a:-F~-+tk&.)Q 1,, \ f'j:,:;( J--7.-{7'iJt {Cffl['lifca1HC~I T-?:> ,c f'j:, Fo/ J--,r~?"-

1/&.)Q lt \f;;t:A l--7-1'7 ,1{7'-1/iJ~Wfflt~tl,f;:_~~8,Jijo-Jv&.),?:iv \f'j:7-:7!}-1/lijf,t l: _ 

fcJ:-?:>7v::r-1/l=PitJ, o-?"!J-7-:7!.J-1/l=PilJ, [!J] 8ffii.tm!~ntc o-1v~If.t l:iJ~ ffl 

v \ G tL-?:> o 

[ o 130 J ffi 12~:hm~~O) ic.~(7) :YtWm ri3J v- I----ef-;t, ;¥i!iJi~J ~O:!IH~T-'5 7°!.J ;;<'A!/c;fJ#td'~~ iJ~ 

~f.t-?:>t3't~tj?j=tt~c:tJini1~1=:t~-r<t.t-?:>tctiJ, ffl!~T-?:>7°!.JXA!/c;~~~:a:--JE~C 

-t--?:>tctJJ~c, ~Ji~JO)~:;fp"J¥.:lj..1r~m~--e~IT-?:>~,~iJ~&.)-?:>o 

[0131] V-J--(7)£tt~O){mjy(7)@(~ffii) ~Cf'J:, £tt*@O)~tl,•j1:0)ijf(~~;f5Ji~J&.),?:i . 

v \f-;t~Ji~JtO)mJi·l1::a:-ri3Jl:T-?:> ~ a11~, *1mafl:W;,&~1r1T0t1b~v 'o *®afl:W 

1r1T5JY~tL tf-;t, :::zo-:rjjj(ffl;®~, :;r1/1/9&J!I!... 7°7_::;(-y;®m!, EB;®~f,tt"0),0 

~O)tslffiiJ~~~fGn-?:>o 

[0132] ;¥5Ji~J~f;:.,f-;t~Ji~H-;t, ~I1& ~c, JJa~\&.)-?:>v \f-;t~~--- ffl-=f.f,t~O)fflffltjjj(~t -

•mM ~CJ:-? --Cf!!l! fr;~ ,r Gtl,Qo ;fiSJi~J~f;:_ f-;t~Ji~j :a:-f!!l! fr;~ ,r ,?:ijJ[l~~ tlt:to J: -a 
, ~~--- ffl-=f .f.t t" (7) fflffltjjj(M•mt~t~tlt t L --Cf-;t, -0~ (7) ~tltiJ~ ffl v \ Gn-?:>o 

3'tWrari3J1/-J--(7)£tt~c:;;t~-1/1r-9-X.f,tl,, \J:5 {C, £ttilffi.~iJ~, -t0)£;f,;fO)ifift~~ilffi.~ 

W. ~ tf.t-?:>J:5f.tilffi.~'"ef!!l!fr;;r&~:a:-1T5~t·t,~t{t~Lv 'o tj?j:icm-=t-•JfflM-cl-;t, :YtWm 

ri3J v- J--0) £lt .r--...(7)5"~ ~ -1/:a:~ AiT-?:> t, 300k v W. T (7),fil;JJ□Jmffl-=t-•?" --17 -JJ~ t{t 

~Lv\, -

[0133] ;¥5Ji~JO)f!!t!fr;1&, ffi1(7)1/-I--tffi2(7)1/-h!::a:-*o/l--7~*-:--:?"-, :::z-1vF7~* 

-:-5"-f,tl:0),0~0) Jli!i~-€i--ir~tlt {7~*..:-+) ,c.J:~ .t=li!i"-€i-:b-ir-?:>o 7~*-HltO)J± 

. jJ f-;t, 3't Wm ri3J V-1--:a:-W ffltT-?:> v 1/ A'W~~, -t ti.,, c ffl v '--?:>1-1f-l-tj?j:•j1:, f5e:ffl-t" G*6 

- Ji~J;b-?:> v \ f-;t~Ji~J 0) f:;t**tj?j:•11:f.t l::a:-~ Al:L t~ IE~ n-?:>o 

. [0134] 7-fs:~:hmW~--ef-;t, ®!fr;1&;¥i!iJi·l1::a:-f!fT-?:>Wfl~:a:-ffl v ,f;:_-JJ~ ... ®!fr;M~c= ~(7)1/-I--
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:a-Jli!i~-frb-t!-, -tO)q&, ~~~fm¾tL -CWH~· ufilJEL--C'tJ~J, \o ~O)ffl~, ffil~:lif!rn~ 

~ii :,,G ffi4~:lifi!J~ 1l!Hc fct<;® 3/tffl fAJ v- 1--~ ~'j:, "F 77 {Jllj 0) 7°!J ;;(Av-}--(7) 7°!J A'A 

ifl30):$t!1/ru(l)Ijl.:f:8:tffS,c~IL-tcf!!J!1~MO)*i!i~1f1J-/J~, Jli!i~15--t!-~~c7"!JA'A:$t!1/ru0)#4ffii 

f;:f~:h, -C, :$t!1/ru:tfB:tr*i!i~1flJ !:t1 ~c:tm~L-4='-r<tJ>~o 

[ o 135] ~ (7) J:: 5 t~3'tffl fAJ v-1--t-f'i, *i!i~1i!J f c:tmr~T .'5 7°!J ;:(A:$'6!1/ru~~ 1J~Jlt~ .'5 2::~~G:h, 

tc.3/tffl fAJ v-r-(7) 3'6~a1-J !J?j,~ ~cWRtt 1J~1:. t: 4='T < t~ .'5 tc 60, :tm~T .'5 7°!J A'A :$'6!1/ru ·· 

~~:a--JE,CT.'5~,~i)1£bt?, :1$]-t~~~jrlJO)~:tij}ljl.7j.:a:-~.'5tc.600J~;rn8t~I 4=' 

7~-:t-I--EEt~2::"0)fatl1lil11J~~,~tt~.'5o 

[O 136] ~ G ~c, T601!9!1~~:h,tc*i5~ JiJ 7)~ i-iJ~tJ£J:: ~Ci:. §:cb.'5 t, "f'j:~J~~j£~;: Jiliftm"!J-1/ F~ 

:h,-Ct~.'5/1/::\=-i7!J7f5~1/-l--4=', ~r.ffil t'f'ifilu1t:L -Cv ".'5i>~, ~\:a-t,:,,lt.'5tmtM!T.'5 

*o/ l--~1vl--*0)*5~ Jiiti~~ltGntc.*5~1/-l--:a-fflv "t'tJ::v "o 

/1/::\=-i" !J 7 ;¥5 ~v- l--4='*o/ 1--~1v 1--* 0) fi!i~v- 1--:a-ffl t, ".'5 ffl15-f'i, 7°!J ;ttA v- l-­

~(7)~ 1/- l--2::/ 1/::\=-i" !J 7 fiS~v- l--:a-JJIJ-'-< ~c#t~L-, :;;~*-?7-:a-fflv\-C-8t~c 

Jli!it?15--t!-.'5 77¥E, cb.'51., "~-J:-7761/- }--0) ~ ffiHc -=r 60 /1/::\=-i" !J 7 *i!i~v--:-1--cb.'5 t, \ f'i · 

*o/l--~11.+*fiS~1/-l--:a:-:$t,c7~,.:t.-}--L, -C*i!i~JiJ:a-%mtL, ~t, "-C, ft!!.770)1/-l-­

:a-#tiE' L, 7 ~* __:_ 1--L -C Jli!i t? 15--t!-.'5 77¥E ii~ ~Hf GtL.'5o 

[ o 13 7] J:: fc~M!!%~0) 3'61Fm fA:l v-1--:a:-~~1¥.J ,c~il!rT ;'5 ,ccb tc 0 -c f'i, ffi 10) v-1--tffi 

2(7)v-l--2:::tr-ttL-t2no-11,,t,:,,G~~ tB L, ffi20)v- J--O)tl:~7°!J ;(A:tfB~O)IjZ.:f:B 

ffii& V/~tcf'iffilO)v-}--O)ft!!770)ffij (~ffii) ic*i5~jr!J~td'i~~1rJ:a-~1ffL, j 

~;t-?1-t-ffi 2 O)v-1-:-0) t±~7°!J ;;(A ~O) Ijl.:f:8 ffii 2::ffi 10)1/- }--O)fill,77 0) ffii (~ tm 

) 2:: :a-Jli!i~ 15-b-t!-ffi 1 :to J:: Vffi 20)1/-l--:a:---t$:1~T .'5o 

[0138] t'X~C, Mfcffi7~:Mli%~(7)3/6fflfA]v-}--O)~m77¥EtC---:>t,\-C~OOT.'5o . 

ffil {FmfA]v1/.7t1/-}--l082::ffi2{FmfA:Jv1/A,1/-l--l 10f'i, J::~Ltc77¥Et'~m~:h, 

ffi2{FmfA]v1/;;(1/-l--l 100)~~0)~n:affim~l 14f'i, 7607.-{ Jv.b.f~2::"0)1/-l-­

cb.'5 t, "f'io-Iv l: R~%pjt~:h,tc~n:affim~ tt~.'5t±~fflm~:a:-~\4='~~jr!J ~CJ:: t?ffi 

2v1/;:(1/-l--~ffiitC~~T.'577¥E, T60~n:affim~%~:a-%ffltLtc~~P-Jv1i: 

ffl t, "tc ::\=-i" 7- l--¥E, ffl~jjj(j;j~t:il5!Hit Bl~HcJ:: .'5 2PJ!Et~ ¥E, l1!J 8AAJcJ::.'5 7v::\=-1/1=:IJ itl 
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0 

· --fo139J - C m2,am IP] v~~7-J--11-o®~n:amm~ 1-14®5tftlfilrm-t:lJ:tifc'7-t-1: 1-2-t: ~,atf~-ft­

--1:t ,'5 ~O) f5~1flJ 0) ~I75~ ::lo J:: VW! {t:tf ~, Jli!i~ -ft-it:Ef:tHC.~'i.. 3't'Wl fPJ V-J--0) ~ 

~f*~~~O);J=i:ffi~~J:tl--c:~,'50 fi!i~1flJ;b,'5t,,f-;t~~1flH'i, 3@,l:Mfltm~l 140)5tftffil 

$;t3J:: VttifcV-r-1120) fli!i~ -ft-it rm 0) 1t 'f nil~-:tf~tcJ'i fiiif 1f ,c.~I T Go 

[0140] · rx~c. ... ffilO;.$:~:bm:Jf1~0)3't'ffi11PJV-l--1420)~m:E~~;:---:>t, ,-c~OOT,'5o 

@22 ... @23fC.7.r-~h -Cv \,'5J::5 f;:, *-1:~7°!J.7,tA:tf~15OfC.*ifi7-1 JvA186iJ~fli!i~ 

1':tttbhtt,\,'57"!J;(AV-r144iJi ... P-Jvii~b~~~h,'5o -41/:71/:i:.o/rl=f.JilJ~~ 

O)~:ffi~ifi:188~c.J::~ .. £t1$1480);Jlrm~c.~EE~~~~J152iJtmJi::.,,~:?-1-1/-C: 

~:ffi~h,'5o · 

[0 141] ~:m~nt.:.~EE~~~~Jl 52~'i .. W[l:) {C.UV~ffitl gm;:J::~W!{~~itbhG (@22 

(a) ... @23) o 7Xv ,-z: ... ttikV-r 146iJtmti-ft-:bitt:>h, ~b,c. ... ;flflEEo-7192 f;: 

J::--::it, 7"!J;;('AV-J--144bbtik1/'-+146iJi;flflfE~n .. M~-ft-:b-tt-hh,,'5 (@22 (b) 

, @23) a Jli!i~-ft-:b~nt.:.3't'ffilfPJV-H'i ... .7Jo/?7194~-c:, .,,~o/:77--1Hc.~-ft-i'"','5::k 

~~,c.:ffl:)~il~tl,,'5 (@23) 0 

[0142J ;:.(J.)~~-- uv~fflt19o,c.J::,'5IDl!1tiffl-c:~IDl!1t$:~~1.., .. tt1Mcv~t-146~mti-ft-

:b-tt-tc~ .. 1¥ifi7-1 JvAl 68~1,, \~j:;f;ti!(V-r-146{l'Jil~bflf.~ .. UV3't~Jfflt-J"L, ... 5G 

4:mt!{~~itt't>J::t, \0 

[0143] tJ.ti!(V-J--146~l, t ... 0. 65mmffl~O):@J!j[7 :7!JJvV-J--~{i;e:fflT,'5~-ft-f'i ... @2 

3 ,c.~~n -Ct, 'GJ:: 5 {C.;f;ti!(V-r-146~P----Jvii~b~*~ l,.., 5cffltl,f.:_3't'ffil fPJ v- I--~ 

p-1v,c.~~ll5t,'50-1v o/- P-Jv-C:J't'ffil!P]V-r~~mT,'5.::..~"t>-c:~,'50 

[0144J ._ 7-fs:Jel3'=JO)J::fc.~11&m~,c.~.1Ht~n,'5.::..~,c(<,· *it~f>J<O)fffillJHc.~~~nt.:.tt#"r 

~jjm{91J 

[O 145] 7X ,c., :;z!s:JeOO 0) ~:bmfftl f;: ---=>.v ,-c~OOT,'5o · 

@9~C.J:J"~h -Cli \,'5ffi3~11&~~0)3't,wlfP]V~ rO)mfflt~;:::I3ttG 7"!);:(A v- r-0) 

7"!J ;('AO) ffi 1E1 t, 3't'Wl fPJV- J--0) 3't~ OnJf~) ::lo J:: Vt.i!l!fJEJ *'~ O)M~.~V~.::i. v-
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: 1/3 7. L tc.;, 

/:\o/:77-{r-O)J'G~!l{H1:fi, *ORA(Optical.Research Associates)tf:3'6~1/3:..=r.v 

--1/3Y1/7r- (Light Tools}1rfflv y·tJHHLfc.o 

[0146] V:3:..=z.V,...__1/3Y{C~.fflL-tc.J't~-=E-T Jvfi, £1.. rO)iffl~-C:&.:>Qo 

3::f;:~~mlf-ftJ1rffiU~TGffi10)7!J?tAV--J--O)-=t=-7;vtL -C ... 7':r20mm ... s:::z 

20mm, 1¥~0. lmm0)£if.-"t$0)-jfO)jm C~rm) f;:, 50 µ ml:::0 o/T-C:, Wrrm#*~ 

(flW0)1JZ:f:8if~0)*~5 µ m}0)1:±~7°!J;(A;o~*nJt~ntc.1/-r--C:3b--:::>-C .. 60)3tiJ~G 

150 Jjt O)fm lffl-c: 1 o Jjt~U .7j.O) ~fc( .g 7"!J ;(A fl ftJ. ~ ~T .g .. ~~ 0)-=t=--:r'iv ~IN'.'tt L tc. 

0 

[0147] ~tc., 3::f;:7J<.IJlmlf-ftJ1rffiU~T.gffi20)7"!JXAV-J--c!::L-C, ::5':r20mm, s:::120 

. mm, ]¥~0. lmm0)£if;;tOJ-jfO)jm (:~jm) f;:, 50 µ ml:::0 fr-C:, Wfrm:=:ftJ*O)f:± 

~7"!.);(AiJ~*mt~ntc.V-J---C:3b--:>-C, 60)3[iJ~G 150)3[0)fmlffl-C:1 o~~ll.7j.O)~fc( . . ' . . 

.g7°!J;(AflftJ1t~T.g~~O)-:=t:--:r'1v1riN'.itLtc.o 

[0148] J:tc.-:=t:-7 JvO)~W&.O) JaUFr,$fi ... ~-Cl. 51 fCIN'.tEL, ~if~&.O)~jm~f1:f'i ... .7' 

A-;(7'{:,~-7v *1vBt!-ttr~•t1:{;:IN'.tELfc.o 

[0149] .::.nGffil:BJ::Vffi20)7!J ::;7..'j;,. v-t-1r~ 9 f;:/J'~n -Cv \.gJ::5 f;:JUi~~bittc.3'6~ 

1PJV--J--O)-=t=--r1vtL-tta ~Gfc ... J'6~1PJV-r--:=t:--:r'1vO)i:p,t,if~O)T1ff;:22mmf;:~ 

nt~ntc. ... 7T0. 6mm, s:::zo. 6mm, }¥.7j.0. 0lmm0)~~{;$:1r.J't~-=t=--:r'1vtL-tc. 

0 

[0150] V:3:..=z.v--1/3✓K.fflv\f;:_J't~f#~f'i ... OCFLbtJ.tifc;J:1it1rfflv\-C~~f;:f-pffJt~ntc. 

lCF Jf :i:tO) / ~ o/ :77 -1' 1--iJ ~Git fflU L tc.J't l±HM/ ~ ::$1-Y ( ftJ ~-Jjt ir ;;(ff) 1t ffl v '\ tea Jl. f;$: 

. a{~HCf'i ... 3'tl±ttt/~::$t-YO)itfflUfcti ... ~25f;:f{}--::::,-C:f&m!TQ~T1f:i:-t0)/~o/:77--1 

r-3'tWA2101t .fflv ' ... J'ttJ.t'ltx;f:lit ( ~ ~v--{3Y~7 :7!)7--{f--eWloNA88]¥~2mm) O)ftj 

Jjt-~:$;r;;ffiO)fflUJE~1T--:::>fc.o · 

ftJ )3[-Jjt~;;ffjO)a{tltEf'i, ELDiMf±EZcontrast 160R ( :::z / .7':::Z - 7°) ~ ffl v ,-c, /~ 

o/:77 -1' 1-- i:p :!kJ;:::Jo it G - 80° ,..__, + 80° fmlffl O)ftj )jt-)jt~ ;;(ff 1rffltl tEL tc.o fc( :B.. ffltl 

JE f;:~L -Cf'i ... M~c.~T::o:i:-t0)/~o/:77-1l--1r ,~tTL ... 30~:fjJ(ffi~ f;:ffltl 1E1t1T--:::> tea 

1~Gntc.ftJ~-}jt-:r'-::$tf'i ... 1° ~U.7j.f;:1±1jJL, -~-:r--::$tfccos 0 C: .. .::.-e 0 f'i, 
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0 

·[0151] J'ciJJR-=E-7t1v©=fffii©T:7.¥0.-025mm~~:&M-v--1'~bt,-:9-7'-20mm-,-3::z20mm 

. , J!;f .7;,.0. o lmmO)~~f$:~i!ft! i'it L, ;::ti,~ ,&M1/'-t--=c--r'1v t L tc.o .&M1/'- t--=c--r 

1v~~JJx;T9=ff~£0)*ffii!Wf•l1:f±, 1/'1/7°1v~7-tr:f-tt (,&M$98%, :®~$2%) ~c. 

~JE:Ltc.o 

[0152] 1/'~.::z..v-1/'s1/fC.:.to~t9~3't~tL-C, 3't1Am1PJ1/'-1'-=E-r'1vO)jlJ:ffii'fl~~lfl,t,,t 

L-C, LightToolsl:kJO)Far Field~3't~~filtJE:Lfc0 Far Field~3't~~ ... 1Am!PJ1/'· 

-t,.O)q:r,t,,~£~R:ffic.i'i:L-, ~JEJ~ (~f.it) 0)3'tOC~1/'~.::z..v;__1/'s1/Ltc.o f.t:.to, ~ 

3't~,c.:.toit9W:)9~0)~{1E~JE:f±, J'GOC~C.-C1tf.tlt \, 1/~.::z..V-1/31/~C.:.to~t93'titilil 

. ;$:~f±, lOOJJ:;$:tLtco 

[0153] . 1~bntc3't0CT'-tn±, ~illLJ51PJ f±JEJ oc2° ~U.7;,., 7.k:s+l-Jf!PJ ~±JEJ OC5.~~U.7;,.0)J'c 

OC-:r'-51 tL -Ctl:L1J~t1Go *-1 ,cf±, IEffii3't~ (009~) t~OO:Jf1PJtlk:s+l-Jf1PJO) 

J'cOCO)~~JEJOC (IEffii3'tJ3t0)50%3'tl3tfrn£tf.t9JEJJ3t) ~fB~L-tco t.t:.to, *JEJ13t7' 

-51 F1=1i 0) 3'tl3t f±.. 00:ili:: 0) 2 ,~ ,c. J:: Q iltitililili::{El ,c.J:: ':J 31< &1J tc.o ( ili::fEl :it ~c.J:: Q ~ F1:1EJ 3'tl3t 

r'-51f± .. *-l 'fl--C-T~~,f'fLtco ) 

[0154] 1/'~.::z..v-1/'s1/~~:truiLf.tt.r:.--::,fc7°!J;('A]JijEJ ,c.:.to~t9J'c$tr-r-ttf±, 1/'~.::z..v-1/'s 

::,,,,--c-1~bntc.~ 5fl:J:: t:J .. oo=m:O) 7°!J .:::<'Am JEJ ~c.:.to ft Q 2,~ r· -51 ~ ffl" Ytmtitililm::fEl ,c. 

J:: ':J lJ tfj L, f Co 

[ o 155] .rto/:77 -1Hc. J}J)J<~n,9m!l!fJEJ !Wf:ttf±, *~T GWZ~*:,:r-~fft 0)-=E--F~, ~ffl 

TG16$7-1 ;vA,c.J::':J~b':J, ffi~fC.J::--::>-C'bAf.t{)o 'Wtl~:Jj:, WZ~TVffi~{;:.:.Jot, \ 

-c i±, ~ oo=JJ IP] O)m!l!fJEJ !Wf:ttJ:: 19'b7.k :s:iz JJ IP] O)tfA!l!fJEJ tr-r-·11:il~ JJ;t, \filti+il~t.t ~ n -c 

:t:>19, .,.-:;o/:77-11'-0)m!l!fJEJ !Wf:•!1:~c.:01,, ,-ci ~~O)tr:f-'11::o~31<6'>bt1-Clt '9o 

Lfc:o~--::> -C, * 7°!J;('A"1/-}--0)7°!J;::(AO)}JijEJ O)iJi.7;1-it-:b-itf±, .,.-:;o/:77-1Hc.~3i< 

~ti,93't13t 0~13t) ~tfA!l!fJEJ !r-r-'11:,c.~t:-cin~:~JE:~hQo 

[0156] *-lJ::19, 2ifl(0)7°!J;;(A1/'-J-,.©7°!J;('A)JijEJiJ~90° t90° O)ffill.7;1-it-:b-itil~, :Ai 

'1b r\%1t ,J'GJ3t (00{)~) il~1~bt1{):o~ .. m!l!fJEJ !Wf:•!1:f±~<t.t9::.c!::::SiJ~Qo :::O)iJi.7;,.it:b 

-it f±, rEZ ~ TVf.t .!:: (7) r\%mlfJEJ t i\%.13t ii~ Jjt6!) bh{) r'--r .7-7°v -1' ,c.ffl t, \9 tc6!J ,c. f± 
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' mJrftJ t!tf:ttn~~T~'-'5o *fc, 2i,c0)7°!J ;;(A 1/-l---0)7°!1 ;;;(A]]f 1EJ 7J~ 150° ~ 150 

· 
0 O)j.Jl,lj..g-bitti, mJrftJ ~·t~HtJt: <t~-'5n~, +5;rt~Ytl3tn~1~Gnt~v ,:::tn~5;)-n~ 

.'6
0 

~G~;:., 7°!J_;;ztA]]fftJ;o~60° c:60° O)iJl,7j.-€i-b~tt, mJrftJ~'~Zl~~<, +5;)-t~ 

3/6J.3tb1~Gnt~v ,:=_tn~:bn~-'5o 

[0157] [:~1] 

I :Jf;Jt 
!!F;jj/,.k.!)' 

~- ll 2 or7_ 1J ;{ .L.:.,,,, - 1- <*~~~n~~~~T~~~v~;:() ©M~X 

""-- 60 70 80 90 100 110 120 130 
: 

140 150 

60 0.451 0.555 0.613 0.63 0.577 0.552 0.535 0.51 0.487 

53/33 35/38 31/34 34.5/40 45/52 46/58 50/58 53/62 55/67 .. .. 
70 0.577 0.62 0.702 0.724 0.673 0.621 0.6 0.565 0.556 0.524 

45/30 41/43 38/42 41/46 49/52 52/60 52i64 56/67 58/71 60/75 
'----· ... 

~ 80 0.679 0.68 0.804 0.812 0.764 . 0.706 . 0.65 0.644 0.61 0.588 
1 42/35 48/50 43.5/47.i: 4'7.5/51 53.5/57 56/62 57.5/69 60.5/71 63/76 65/80 
rJ) 
-;I 85 0.839 0.856 0.805 0.728 · 0.68 0.655 0.642 0.607 
IJ 

46/50 50/53 56/59 59/64 60/70 63.5/73 66/78 68/82 ;:( 
.b. 90 0.755 0.72 0.868 0.89 0.834 0.756 0.72 0.684 0,663 0.64 
':/ 44/42 53/55 49/52 53/67 59/61 61/67 63/72 66/76 68/80.5 6!J/85 I 
1-- 95 0.728 0.85 : 0.86!, 0.822 0.715. 0.64 

..--,. 

if 46/43 52/53.5; 55.5/59 61/62 65/72.5 72/87 
Ji! 100 0.714 0.761 0.82 0.814 0.772 0.738 '. 0.69 0.676 0.63 0.621 
*§! 49/49 51/52 55/58 58/62 · · 64/68 66/71 67/77 71/79 74/85 74/88.5 fr 
1.i 105 0.778 0.762 0.694 0.67 
!si1 ; 61/63 6.6/69 69/73 70/79 
~ 

110 I 0.61 
·--

lr.!l 0.66 0.703 0.744 0.7 0.662 0.622 0.61 0.58 · 0.57 

tall , 67 .. 5/52 63/56 63/60 64/63 71/69 72/73 73/81 76/82 79/87 80/91 
v 115 0.6 0.659 0.685 0.653 0.621 0.597 0.568 0.552 0.544 
Q 
Ii 74/52 68/61 6~/66 75/70 76/74 76/80 79/83 82/88 83/92 
IA} 120 0.574 0.6 0.64 0.65 0.622 0.588 0.55 0.53 0.53 0.51 v 
~ 75(64)/52 76/58 68/61.5 70/67 77/71 80/77.5 80/82 83/87.5 84.5/90 85/95 ... 
;( ·- 126 0.63 0.63 0.577 0.537 0.512 0.5 
(}) 67/64 71/69 80/79 82/84 87/92 88/97 m 

130 0.55 0.59 0.62 0.63 0.6 0.56 0:53 0.5 0.51 0.47 1fJ 
y 76/54 66/59 70/64 74/69 · 80/75 82/80.5 83/85 87/90 88/94 90/99 

140 0.52 0.56 0.6 0.6 0.58 0.55 0.51 0.49 0.48 0.46 

76/58 73/61 76/66 79/70 85/16 88/79 89/86 92.5/77 95/96 95.5/99 

150 0.518 0.54 0.577 0.584 0.56 0.531 0.489 0.47 0.455 0.438 

77/59 77/62 81/68 84/71 90/77 93/80.5 94/87.5 97/91 100/97 101/101 

[0158] 1fiiic.1/~.::i..V-1/31/~;:.J::,'5~*:a:7G,;:_~~,;:_f'\::f1J<:L-tc*'.9EWJO)~nf!ifftlO)J1{:;~IAJ1/ 

~ 1--:a:, 1:1::;f~fftlc:M.tt Lf~zi~GIDi.WJT-'5o 

[0159] (1:1::;~f~U) 
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Jt~-Wtl 1 ft ... mt1t-c: ffl v "Gtt-G iOC ""F:1.f~O> ,r,o/:77-11--<Dffl!FJvt-e-tb-Qo 

ffil<D{Fmfti] ·:JJ.t~7 .,f Jl,,-A (:~Tht • 7k~m!llf'.P.l:a:-~:tfa~l;:.fnU1ifll) .!::L, -CKIMOTO~ 

<l)7?f-1--ro/o/'e:M21r~-m-2®:r1J-5(-i>, 7-1-- (3::~-c.jgmt-m!llf'.P.l-~mu~7-t1:;,~m '.Pl = 9 

0° ... 79;;(Al::0 o/"T=50 µ <D3Mt±BEFII:fr .... -th-t'tl.,fflv "/co 

(Jt~-Wtl2""'-'4) 

7°9 ;;(Av-1-- (± ~;:. *Thtm!llf'.P.I :a:~~) t L--c ~ - 2 ~;:. tc~<D 7°9 ;(A 1Ji '.Pl .... 7°9 ;;< 
Al::0 o/:r=50 µ <D7°9;(A1/-l--:a:-ffiv"tco 

[0160] u~- 2 1 

".. 
'-

m 2 (J)J't-tm ffi 1 (J) % -tlwi l1iJ ·JEJ m'. 0 0 ,:: 4:-¥1filfilm'. Jlo{ll 
·, ~-s,,-~ 1' (J) v~ 1- (J)Wro-Yf, .to ~t Q Jnli m'. (71/7.{ 

'-. 
'·, Wm% v 1/ ;( v :/ ;t:,' 0) m ftJ cd/m2 ;I- ~ 1/) ·, ~@':jyj1ij 71< IfL .:1Y l1iI , .......... (J)@·fi.i ·/Ei~ ftJ~Y .·, 

··, ... '\._ X 
~:lifir-(§ij 1 120 100 4759' 67 84 0 

~:lifirf~j 2 120 63 3893 53 69.5 ·O 

~»rnwiJ 3 120 68 4047 53 69.5 0 

~1iifif9iJ 4 120 90 5154 60 73 0 

~1im·0iJ 5 120 120 4056 80 82 0 

~1im·f9il 6 100 100 4995 62 76 0 

~1imwiJ 7 100 120 4221 74 80.5 0 

.tt!f!x·f§iJ 1 tt~ :--· - l- 90 4542 66.5 81. 5 0 

.ttifi.xf~J 2 - 90 4366 73.5 109. 5 >< 
Jti!i5ewiJ 3 ,_ 100 4415 180 113. 5 :x: 

Jt~wiJ 4 - 120 3854 194 125. 5 >< 

.[0161] . (~:/imf~tll) 

7-ls:~:lim-Wtl<D.J't{FmrtuV-l--200f'i ... ~24 (a) ::JoJ:V~24 (b) ~;:_~~ti., -Cv °'QJ:5 ~c. 

ffi 1 <D 7°9 A'A 1/-1-- (:I:J;:_* Thtm!llf'.P.i :a:-fa'J1ifll) 20 2 .!:: ... ffi 2<DWm rtiJ v Y A-1/- 1-- (± ~;:_ 
. . 

___ : --=----- .;:::::;::._-__ ::_____ ------

11< I!Zm!llf '.P.I :a:-tU 1iflJ) 204.!:: :a:-JJ~ IJ-frb--tl:tc... ~ 9 <D .J't{Fm rtu 1/-l--6 2 .!:: fpJ ~ <Dffi!f ,ox;~ ff 

TGV---:-1---C:tbQo . 

[0162] 7-is:~:lim-Wtl-C:l'i ... ffil<D7°9A'A1/__:_ t- (±~;:.*IOCm!llf'.P.i :a:-tU1ifll) 202.!::L, -C ... £~~ 

~~:a:-1il!!L-tc~~l25 µ 0>:797PET7.,f JvA<D-1.r<Dim (~im) ~;:. ... ]Ji'.P.J e l = 100 

JJt. ... 7°9 A'A l::0 o/T P2 = 50 µ -C:vY.:::(1Bil~%,vt~tL,tc vYA''i- 1--:a:-ffl v "fco ~tc ... 

ffi2<D{FmfR]vYA'1/-}-- (±,;:.1J<I!Zm!llf'.P.J :a:-fnlj1ifl)) 204.!::L, -C ... :797 Jtim:JJ.t~~~ ( 
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£~~:Vl!!l:!l!) ~1ilfH.,,tc~~188 µ ©PET7-1' JvA0)-:--$"0)1:m (*tm) ,;,: ... 11lfof! e 2 . 1 

20° -. %ftfriP¥:f:1:1~0)$is=5 µ ... 7"!J;(Al::0 o/TPl =73 µ O)v/'.::;::(~tJ~m.Jvt~:h,tc 

v/';;('V~ 1--a-ffl v 'fco. 

[0163] ffi10)7"!J;(AV-l--2O20)~mj,;,::£:{*~;,:, ~~~1!.!!!1~Wn~ (/-r-7I~!W:£ 

,7 :7!J:?1o/:7T-51OJ) :&- -. ,,.,.-:;....;..:::t-:?1-a-fflv '--C, ~:;fff }!jf.lj.{«~20 µ m---Z:m::5tlm0) 

~I:i.~l~)~---c:~:;fffL-tco ::_O)~~i¥!1!.!!!1~Wnm'i-. 1!.!!!1t:f&f5~•~a-~L-... ~£ ,;:3/c'¥* 

~~Jf:h,-'50 

[0164] ~:;fp:f& ... ~~i¥!J!Rit~ii:-etJb-'5,,.,.{!JJ,, 7-::\=---e //' (*OOXenont±RC- 7 4 7) ---Z:~~ 

i¥!a-J!€l¾tL--. ~~i¥!fill!1~ffin~a-1!.!!!1t~--tl.---c;¥5~Jiia-WpJtL-tco ~~i¥!J!€l¾t~ftf::f'i-. 

5fJ;rFl,/{!Jl,,-7-ff€!M (fffe~50/{!Jv.7-) a-5@]~.~3gL-fco ;::O)ff#O)~~i¥!J!€!M:Ji:f'i ... ~~ 

i¥!1c:;:Ji:Jt (iJttlJEt:0 -P-1Et:lf36Onm)---r:,. fJUJ:it:!itJ~2orn1/ cm2---r:tJb-0tco 

[0165] mi!1t:f& ... 2i:1(0)7"!}7tAV-l--a-Jli!i~ifb--tl.-L-tc.o 1iGtLtc7"!J.:::ztAV-l--2OOa-:?1r 

325 X 3:::t425mm~;,:t,~H~rL---C-!J-/'7°1vc:!::L-tco 13.tc-. 7"!J;(AV-l--2OO0)Im-tfila-/llJ 

~----r:i!Bi~T-'5c:!::, ffil 0)7"!J;t:.'.A v- r-O)&ffii ,;:WpJt~tLtcfi!i~ Jii f;,:ffi20)7"!J;(A 

1/'- r-O):$tfti'r.P¥:f:1:t·:g~iJ~*~L---Cv ,tea 

[0166] (~nfJif¥tl2'"'-'~hmfftl7) 

ffi20)7°!J;(.A1/_;_H;:ffit,,fc}IJ~l88 µ O)PET7-{Jv.A,;:,(~;t --C-. }IJ~125 µ m---Z: 

£~~:frl13:!l!a-nfJiL-tc:7!J7PET7-11v.Aa-fflv' ... *-2,;:ia~~ntv'0JJijIJ0)7~!J 

;;(A V-1--a-f~ pJt L-tcW.~~'i ... ~nfJi fftll c:!:: IRJ :#JH;: 1':r-0 tea . 

[ o 16 7] ( IOC T 7f :i:\/ ~ o/:77 -1' r-0)~ m) 

:zfs.:~nfJi1¥tl,;:;t-3t, '--C:3/c:;'¥lt-1•~0)1JttlJE,c.fflv 'fcIOCTE5:tO),,.,.~o/:77-1'r-:3/c:;1JJR21O0)Wf 

ffii~~25,;,:J'J"-t o 

/~o/:77-1'r-:3/(:;7Jffi21Of'i ... 20-{/'7'!7-,{;( (?77325 X 3:::z425mm)--etJb~ ... :3/(:;t)ffic:!::L, 

--Cili[~ <P 3mm0)1O7-'fs.:®CCFL2127J~.Iflff{;,:i'fc'.ii:~tL --Cv '00 '¾.tc.., CCFL2120) 

Tjj,;,:f:t-. · 13130)fl.t'fM(_&~HlitV-l--214iJ~i!li2.ii:~tL --Cv '9o CCFL212l'i ... l::0 o/"TP 

1 n~ 30mm, tl.t'fMc.&~Hlit v- r-214iF>GO) ffi~H2 iJ~ 3. 5mmc:!::f.t-'5J:: 5 ,;,:rJii:. fft~tl, --C 

BNSDOCID: <WO_2007026776A 1 I > 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 661 of 836



WO 2007/026776 32 PCT/JP2006/317128 

~T0CCFL212rFliO)ffi~liJ~ .. ip"ffi15mm._ ~~ (H3) 7mmO)=..~W~O)r!~:fB'~l:: 

~n.-c1t'\00 

[0169] CGFL21-20)~7Jf;:.lit,-.3/€Jttifctoc216 (=..~v-13/'.~7:?l!J~-1'l--tsWli!NA88~ JJ;Jf. 

~ 2mm) iJ~rlic ffl~h, --Cv '\90 CCFL212c!::3'tJJtifctoc2160)ffif;MtH3 f'i 13. 5mm~;: ~ 

JE~n --Cv'\00 1rrJtB3'tttifctocJ:~;:~:Mi!-Wtll '"'"'~:Mii-Wtl7 .. J;t~-Wtll ~40))'t,f,ifA:11/-l-­

:a:-~ wl L-tlCF jj5:tO),,,"' o/:77-1r-:a:-f'FffltL-tco 

[0170] o•~ttf!!I!f~~t!:O)~{iffi1Jf*) 

~O)J:::jf~ffiJmt:a:-*-1-t"0lCF1J:i:tO),,,"'o/:77-1r:a:-,#:~Tl,._ 305t1iJcw11& .. ELDIMt± 

EZcontrast160R (::::z/A::::z-7°) ,;:--c .. /"'o/:77--fr-t:p ~O)~ ~-~51-:;fff:a:-ifflJJEl,f;::o 

lE@ <~~0° ) f;::t~Ht0•~1un'i .. 1~Gn.tc~~•J:l7'-~0)1E@ <~~0° ) f;::Jo 

bt0-~fwI:a:-fflv '\f;::-_o 

[0171] :JEiEfjJfAJ.!::7.1<5:JZjJfAJO)tf!!J!f~~'l:':EJ'i, 1~Gh,f;::~~~f;::Jo~t0~~-~{Il!f;:cos 

e <~~-e e f':t .. l±\3't~~) :a:-*c--c, •~:a:-J't~f;:~-1..., .. lEifil <~~0° ) O))'t~ 

iwI 0) 1 / 2 *~ fwitt~ 0:JE mtJJ fAl :Jo J::-a7.k 1¥-JJ fA:1-t"n-t tt,O)~ ~fmlffl :a:-:£: ¥fwI ~ 

~c!::L,f;::o 

[0172] (/{o/:77-1ri:fo{1LO)~fffijjjy*) 

1Wicmfr1J:i:t0)/"o/:77-1H;:.:Jobt07:;,,,7° -1~-1/(CCFLO):®~t~~" ") :a:-/"o/:7 

7--fr-J::<:.J30cmfflttl,f;:::L:f!!,#:ii~G §I tf!f;:--CM,~L,f;::o 

*'JJEf'i .. 5'Y7°--f ~-1/iJ~ § m-em~Gtt,f~v "liil{ftv.r-t;i,,:a:-rOJ*fBL,, §I m-eiit 

mPJ'm3f~J!o{llv.r-t;t,,:fr f X J *fcc!::L,f;::0 

[0173] -t"O)c!::~0)1Effii (~~0° ) ~;::Jo~t0-~b!iiEI1JfA:lc!::71<¥1JfA:10)J't~O):£:¥fiFI~ 

~:Jo J:: tf !iil{llil~fffi *:a:-* 2 f;: .. · ~:Mi! 'W°tl 1 c!::.l:t ~f~J 1 f ;::Jo ~t 071< 5¥ jJ fAl, :JE mfjJ fAl 

O)tf!!I!f~~'~:ft-~26, ~21,;:7F't"o 

[0174] 2t!(0)7°!};;(A1/-l--:fri!tl~:b-,t-0:1JW-c:f'i, -~:JoJ::V7J<5:jZ•~iRO)tf!!J!f~ t,~ 

J;t~-Wtl ,;:.1:t .r::: J:* T QXJ ~fr!f.l ~-e&>0~c!:: iJ~:bii~Go ~t;::, Ilffiim 'if--1 ;:(:£:~ ,;::Jo bt 0 i:fo 

{ft (5'Y7°-1~-'/)b.6ltff--e .. ~-tttifr!f.l~&>~v '\''i-t"n£J-J:-e&>00 

~ fm O)ffj .fJ:IDtgfj. 

[0175] [~1]*36~0)ffil~:Mi!~~O))'t{FmfA]1/-f0)~5:ta'-)f~f!frtm~-e&>00 
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[lzl 2] lzl 10) 3/tffl rf:iJ 1/- ]-. O)~ffl ~~1rm 00 T 0ffi:?-ta9t.tWT ffii lz!-C:&J0o 

[lzl 3]*36 gJ=J 0) ffi 2~:lm.H~~ 0) 3/tffl rf:iJ v--:- r-O)ffi~a9t.tWTffii@--C:&.:>00 

[@4]*36000)ffi2~~%~0)3/tfflr{:i]1/-r-'1:~ffl~tl,0:7PA7°!J:XA1/-J--O)lgjffij 

--C:~00 

· [@5]f~Wffetl0):7PA7°!J;;(A1/-r-O)lzlffij--C:&J00 · 

[@6]f~Wf¥tl0):7PA7°!J;:£:.'A1/-]-.0)lzlffij--C:&J00 

[@7J1~Wfftl0):7P,?:.l/~..-,":f-%!17(0):7p.A7°!J7'..'A1/-r-®lz!ffij--C:&J00 

c@sJ1~w-Wtl0):7P.AV1/"T%!17(0):7u.A7°!J7'..'A1/- r-O)@oo-e&J00 

[@9]*36000)ffi3~~%~0)3/tffiirnJ1/-r-O)ffi:r.ta9t.tWTOOlz!-e&J00 

c1z110J*5EOOO)ffi4~~w~O)J'cfflrtu1/-r-O)ffi~a9t.tWToo~:toJ:v~m1z1-e&J0 

0 
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(57) Abstract: The invention concerns an illuminating device using light-emitting 
diode (LED) properties, with high luminosity, very economical, redirected and scat­
tered by one or several transparent optical components, providing illumination pow­
ered either by the power grid, or solar or wind turbine energy. The device consists 
in particular of a housing (7) containing the printed circuit (10) sliding on four rods 
(17), the transparent optical component (1) is assembled to the housing (7) with four 
screws (13). The endless micrometer screw (12) vary by screwing and unscrewing the 
illuminating angle (F) by modifying the focal distance between the LED's (5) and the 
polished concave optical housings (2) positioned in the same axis. The printed circuit 
(10) bearing the LED's (5) is supplied with e]ectric power by the supply line (15). The 
inventive device is designed for illumination, in particular when there is need for an 
economical self-powered illumination device. 

(57) Abrege : La presente invention concerne un dispositif d'eclairage utilisant 
Jes proprietes de diodes electroluminescentes ou LED, a grande luminosite, tres 
economes, redirigee et etalee par une ou plusieurs pieces optiques transparentes, 
permet 1' eclairage alimente soit par ]e secteur electrique, soit au moyen des energies 
solaires ou eoliennes. Le dispositif est constitue notamment du boitier (7) contenant 
le circuit imprime (10) coulissant sur 4 tiges (17), la piece optique transparente (1) est 
assemblee au boitier (7) par 4 vis (13). La vis micrometrique sans fin (12) permet en 
vissant ou devissant de faire varier l'angle d'eclairement (F) en modifiant la distance 
focale entre les LED (5) et les logernents optiques concaves polis (2) positionnes dans 
le meme axe. Le circuit imprime (10) portant les LED (5) est alimente en energie 
electrique par le fi1 d'alimentation (15). Le dispositif selon I'invention est destine a 
l'eclairage, surtout lorsqu'il faut recourir economiquement a un dispositif autonome 
en alimentation electrique. 
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Dispositif optlque d'ecla!rage a diodes electroluminescentes. 

La presente invention concerne un dispositif d''eclalrage utlllsant les proprietes de 

diodes electrolumlnescentes ou LED, a grande Juminoslte, tres economes en energie et 

5 d'une tres grande duree de vie, dont la source de lumlere directionnelle, redirigee et 

etalee par une ou plusieurs pieces optlques transparentes, permet l'eclairage ou le 

balisage en bas voltage notamment a !'aide de dispositifs autonomes d'allmentation 

en energie electrique bases sur la captation et le stockage des energies naturelles 

solalres ou eoliennes. 

10 
Les systemes ou appareillages destines a l'eclairage etalent realises jusqua 

aujourd'hul a l'alde de lampes a Incandescence, fluorescente, halogene, ou neon. 

La consommation relativement lmportante de ces lampes { de 4W a 300W selon les 

besolns d'eclairage), allmentees principalement en 220 volts, leur duree de vie 

15 relativement courte {en moyenne 10.000 heures), leur degagement de chaleur 

relatlvement Important (50 a 120"), l'impossibllite de les faire clignoter sans ecourter leur 

duree de vie (eclairage de securite ou routier ... ), limitent leur utilisation et n'autorisent 

qu'une alimentation par le reseau electrique alternatif, sans possibilite serleuse d'etre 

alimentees en autonomie d'energie. 

20 
Les diodes electroluminescentes appelees aussi LED (Light Emetting Diodes}, 

economes en energle, ne pouvaient etre utlllsees auparavant, que pour un usage 

limite a des voyants lumineux de couleurs rouge, jaune, ambre, vert, ou bleu, dont 

!'unite de mesure d'intenslte lumineuse etalt compris entre 30 et 800 milliCandelas, 

25 !'absence de diodes suffisamment puissantes et emettant une couleur blanche ne 

permettait pas alors d'envisager un eclairage ou un balisage identlque tant en 

puissance qu'en couleur d'eclairement a celul de !ampes a filament incandescent, ou 

de lampes fluorescentes. 

30 L'exemple pratique des utilisations les plus connues de ce 1ype de diodes ou LED 

sont les voyants lumineux ou de controle de materiels informatiques ou robotiques, 

d'ordinateurs, d'apparells videos, audios, ou menagers. Dans une autre utilisation 

connue, le groupement de ces diodes, la plupart du temps de couleur rouge ou jaune, 

est destine a former les messages a defilement de journaux lumineux, pllotees par des 

35 logiciels relies a des circuits lntegres. 

L'apparltion sur le marche au cours de l'annee 1999, de diodes 

electroluminescentes blanches a tres foible consommation d'energle (20 MllliAmperes 

par LED) et a tres grande luminosite (5 a 15 Candelas, soit equivalent a 5 a 15 Watts 

40 lampe) alimentees en tres bas voltage (3 a 4 Votts par diode) permet aujourd'hul 

FEUILLE DE REMPLACEMENT (REGLE 26) 
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d'envisager leur utilisation notamment groupee au lieu et place de lampes d'eclalrage 

de 1ype classique (Incandescence, fluorescence ou neon} leur duree de vie etant 

environ de 150.000 heures. 

5 Cependant, la particularite de ces diodes electrolumlnescentes a grande 

lumlnosite, est que, plus la lumlnosite est grande, plus le faisceau de lumiere est etroit (6 

a 1 O degres d'angle), ainsl llmite par la structure meme de ce composant electronlque. 

Le faisceau lumlneux emis est alnsi tres puissant en distance (une cinquantalne de 

10 metres) avec un angle d'eclairement tres etroit (6 a l O degres), au detriment d'une 

propagation lumlneuse etalee reclamee dans un eclairage traditlonnel (30 a 360 

degres d'angle). 

En cet etat de la technique ce 1ype de diode ne pouvait etre utilise et substitue aux 

15 moyens d'eclairage traditionnels, domestique, lndustrlel ou urbain, sans envlsager 

prealablement la transformation de la lumlere ponctuelle emlse, a l'alde de dlspositifs 

propres a redirlger, etaier et egallser la lumiere selon les angles divers Imposes par les 

besolns d"eclalrage les plus courants. 

20 Une fols cette mise au point effectuee, l'eclairage obtenu a l'alde de ces diodes 

electrolumlnescentes sera 20 a 50 fois plus econome en energie (en moyenne 6 Watts 

au lieu de 150 Watts) et d'une duree de vie 15 fois superieure a un eclalrage traditionnel 

(150.000 heures au lieu de 1 0.000 heures). 

25 Le but de !'Invention etalt done de dresser un cahler des charges et de regler les 

problemes techniques lies a la mise au point de cet eclairage a diodes 

electrolumlnescentes (LED) et notamment : 

1 °) De repartlr au moyen de dlspositifs optiques slmples et adaptes les rayons de 

30 lumiere ponctuelle et dlrectionnelle provenant de ces diodes electrolumlnescentes 

groupees selon un pas variable, en fonctlon de leur rendement .1umineux, pour en 

obtenir une lumiere redirlgee et egallsee. 

2°) D'envisager plusieurs systemes de repartition optlque de la lumiere en rapport 

35 avec l'angle d'eclairage et le rayonnement souhaite dans les appllcatlons domestiques 

industrlelles et urbaines les plus courantes. 

3°) De concevolr des systemes de liaison electronlque de ces diqdes 

electroluminescentes lorsqu'elles sont groupees, pour former des lampes ou des 

rampes d'eclairage avec leurs raccordements ou connexions. 
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4°) D'implanter ce disposltif dons une infrastructure compatible en encombrement 

et en esthetique, avec la commercialisation d'un concept destine prlnclpalement aux 

Marches de l'eclalrage et du ballsage, avant pour base la technique de l'eclairage au 

moyen de diodes electrolumlnescentes. 

5°) De concevoir un dispositif electronlque alimente solt par le secteur electrique 

alternatif transforme en courant contlnu; soit autonome au moyen des energies 

renouvelables, comprenant les sources d'eclairage constituees par les LED, ainsl que le 

systeme de captatlon et de stockage de l'energie naturelle (capteur solaire, 

1 O eollenne ... ), le generateur, le regulateur de tension filtree, raccumulateur et la cellule 

de commande jour-nuit. 

15 

Une fois resolus les problemes sus-decrits, !es avantages les plus remarquables du 
dispositif sont : 

- sa foible consommation energetique et son rendement lumineux eleve, 

- sa duree de vie d'eclairage (environ 150.000 heures), 

- la posslbilite d'assurer son alimentation sans dependence energetique du 

reseau electrlque, 

20 - sa diversite d'applications par son fonctlonnement a base d'electronique alliee a 

25 

la propriete des diodes electroluminescentes, {clignotement, telecommande). 

L'lnventlon a done pour but d'apporter les solutions au cahier des charges ainsi 

constitue du premier au cinquleme point decrits plus haut. 

L'lnvention concerne done un dispositif d''eclairage utillsant les proprietes de diodes 

electrolumlnescentes (LED) a grande lumlnosite, tres economes en energle, dent la 

source de lumlere dlrectionnelle emlse selon un angle algu, est redlrlgee, etalee et 

flltree par une ou plusleurs pieces optiques constituees d'un materiau transparent, 

30 permettant alnsi i'eclalrage ou le balisage en bas voltage soit a !'aide du courant 

electrlque alternatlf transforme en bas voltage soit a l'aide de dlspositifs autonomes 

d'alimentatlon en energle electrique bases sur la captation, la regulation et le stockage 

des energies naturelles solalres ou eoliennes. 

35 Selon une premiere caracteristlque l'inventlon comporte {planche 1 /9 figure l et 

planche 4/9 figures 4 et 5), un couvercle etanche (16) qui contient un oortier (7) en 

matlere plastlque ou isolante, assemble par 4 vis (13) a une piece optique (1 ), le circuit 

lmprlme (10) est lui-meme assemble par 4 tiges (1 7) solldalres du bortier (7). 

Sur le circuit imprime (10) sent soudees une ou plusleurs rangees de diodes 

electroluminescentes ou LED (5) posltionnees dans l'axe (A) et perpendiculalres aux 
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logements optiques concaves (2) leur faisant face, pratlques par usinage ou moulage 
dans la piece optique (l) selon un pas regulier ou lrregulier de (X) millimetres, dont les 
details et proflls d'usinages sont decrlts dans la quatrleme caracteristlque. 

La piece optique (1 ) est constituee dons un materlau transparent possedant un 
5 indlce de refraction egal a celui du verre, de preference en matiere plastique 

transparente ou transparente teintee ou dons certains cas dlffusante (dont le verre 
acryllque de marques Altuglas R Plexiglas, R Perspex R ), !es logements concaves 
optlques (2} pratiques dans la piece optique (1) sont polis et transparents. 

Le circuit lmprime (10), est alimente en courant electrique par le fil d'alimentation 
10 (15) relie a une allmentation situee de preference a l'exterieur du dispositif comprenant 

un transformateur dont la tension redressee regulee et flltree, permet de delivrer la 
tension necessaire a la correcte alimentatlon des LED (5) de preference en bas-voltage, 
( 3, 6, 9, 12, 24 ou 48 volts) ou en haut voltage (110 ou 220 volts). 

15 Selon une seconde caracteristique de !'invention (planche 2/9, figure 2) le barrier (7) 
en matiere plastique ou lsolante, assemble par 4 vis (13) a la piece optique (1) contient 
le circuit lmprime (10) prealablement perce de 4 trous correspondants aux. axes des 4 
tiges (17) solidaires du boltler (7) de manlere a lalsser couilsser avec un foible jeu, le 
circuit imprime (10) portent les LED (5) rendu ainsi mobile sur les 4 tlges (17}. 

20 La vis micrometrlque sans fin (12) aglssant par son filetage (6a) sur l'ecrou (6) 

solidaire du circuit imprime (10) portant les LED (5), permet en vissant ou devissant la vis 
micrometrique sans fin (12) debouchant dans un trou (11) pratique dans la piece 
optique (1 ), de faire varier la distance focale entre les LED (5} et les logements optlques 
concaves (2) de la piece optique (1) et par consequence de faire varier selon les 

25 besolns d'eclairage, l'angle d'eclairement (F) ainsl obtenu. 
Les LED sont positionnees dans l'axe (A) et perpendiculaires aux logements optlques 

concaves (2) leur faisant face, pratlques dans la piece optlque (l) selon un pas reguller 
ou lrreguller de (X) millimetres, dont les details et profils d'usinages sont decrlts dans la 

quatrleme caracteristique. 
30 La piece optique (l ) est constituee dons un materlau transparent possedant un 

35 

lndlce de refraction egal a celul du verre, de preference en matiere plastlque 
transparente ou transparente telntee ou dans certains cas dlffusante (dont le verre 
acrylique de marques Altuglas R Plexiglas, R Perspex R ), les logements concaves 

optlques (2) sont polis et transpar~nts. 

L'alimentation en energie electrique s'effectue dons les memes conditions que dons 
la premiere caracteristique. 
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Selon une trolsleme caracteristlque de rinvention (planche 3/9, figure 3) le bdrtier (7} 
en matiere plastique ou isolante, assemble par 4 vis (13) a la piece optlque (l) contient 

le circuit imprime (10) fixe sur 4 tiges (17) solldaires du bdrtler (7). 
La vis micrometrique sans fin (12) agissant par son tuetage (6a) sur l'ecrou (6) insere 

5 dans une piece optique mobile (4) comportant des logements optiques concaves (3), 
prealabiement percee de 4 trous correspondants aux axes des 4 tlges (1 7) permet en 

vissant ou devissant la vis mlcrometrique sans fin (12) debouchant dans un trou (11) 
pratique dons la piece optique (1 ), de faire varier la distance focale entre les LED (5) et 

la piece optique mobile (4), de meme en sens inverse la distance focale entre la piece 
l O optique mobile (4) et la piece optlque fixe (1 ) et par consequence de faire varier !'angle 

d'eclairage (F) atnsi obtenu par la position fixe des LED (5) en fonctlon de la position des 
logements optiques concaves (2) et (3) des pieces optiques (l) et (4). 

Les LED sent positlonnees dons l'axe (A) et perpendiculaires aux logements optiques 
concaves (2) et (3) leur falsant face, pratlques dans les pieces optique fixe (1) et mobile 

15 (4), selon un pas reguller ou irregulier de (X) millimetres, dent les details et proflls 
d'usinages sent decrits dans la quatrieme caracteristique. 

La piece optique (1) ainsl que la piece optique mobile (4) sent constituees dans un 
materiau transparent possedant un lndice de refraction egal a celui du verre, de 

preference en matiere plastique transparente ou transparente teintee ou dons certalns 

20 cos dlffusante (dent le verre acsylique de marques Altuglas R Plexiglas, R Perspex R ), Jes 

logements concaves optiques (2) et (3) sent polis et transparents. 

25 

L'alimentation en energle electrique s'effectue dons les memes conditions que dans 

la premiere caracteristique. 

Selan une quatrieme caracteristique de !'invention (planches 3/9, 4/9 et 5/9) les 
logements optiques concaves (2) et (3} polls et transparents, des pieces optlques fixe (1) 
ou mobile (4) (figure 3), comportent selon les cas dlfferents profils d'usinage ou de 

moulage en creux tenant de la demi-sphere ou du polyedre (figures 6, 7 et 8), selon un 

30 pas regulier ou irregulier de (X) millimetres, symetrique au pas des posltlonnements des 

LED (5) (figure 7), soit avec un profil concave spherique (20), ou un profll concave 

triangulaire ou trapezoidal {21 ), 
Les logements optiques concaves (2) et (3) peuvent etre uslnes bu moules selon l'un 

des profils precedents avec une lnclinalson d'un angle determine (22), l'axe de 

35 positfonnement (A} des LED (5) est alors Incline selon le meme angle (figure 8), afln de 
toujours centrer la lumiere directionnelle emlse par les LED (5) dons l'axe (A) des 

logements optiques concaves (2} formant ainsi un faisceau de lumlere elargi a un 
angle (F) variable en fonction des proflls et diametres d'usinage ou de moulage utilises 
pour les logements optiques concaves (2) et (3), (figures 6, 7 et 8}, 
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Selon une cinquleme caracteristlque de !'invention (planche 5/9 figures 6, 7 et 8 et 

planche 3/9, figure 3), la face plane usinee de la piece optique fixe {l), a !'exception 

des logements optlques concaves (2) est salt depolie, solt revetue d'une pelnture 

adherente au d'une serigraphie de fond formant decor (19} (figures 7 et 8), soit 

5 recouverte d'une plaque mince intermediaire (19a) (figure 6), revetue de maniere 

identique et percee en symetrie au meme pas que les logements optiques concaves 

(2) de la piece optique (l) lalssee dans ce dernler cas totalement transparente. 
Ces trois solutions excluant ainsl toute vision du circuit lmprime (10) portent les LED 

(5), seuls les logements optiques concaves (2) restent libres, polis et transparents afin de 

10 laisser diffracter librement la lumiere directionnelle issue des LED (5), au moyen de 

chaque logement optique concave (2) de la piece optlque (1 ). 

Selon une s!xleme caracteristlque de rlnventlon (planche 6/9, figure 9 et planche 

7/9, figure l 0) un dispositif, figurant ici un ensemble d'eclalrage sur mat, assemble au 

15 moyen du couvercle etanche (16) l'un des systemes d'eclairage a LED decrits de la 

premiere a la clnqufeme caracterlstfque (figure 9), avec un capteur solalre (23) protege 

par une piece optique transparente (14) servant a la captation et la diffraction de la 

lumiere solaire, constituee en matlere plastique transparente identique a celle utilisee 

pour les pieces optiques (l) ou (4), dont la face (24), opposee au capteur solaire (23) 

20 est usinee au pas des cellules solalres, avec des fralsages ou moulages en creux 

continus et polis, de forme triangulalre ou arrondle (25) selon un angle {G) au minimum 

ouvert a 45° par rapport a l'horizontale, destines a redlriger la lumiere solaire vers la face 

du capteur (23) en profitant au maximum des proprietes de diffraction de la lumlere 

solalre {L) dans la piece transparente (14) ainsi transformee, quelque soft !'orientation du 

25 capteur (23) par rapport a la position du solell. 

30 

C~mme decrit par la planche 7 /9 (figure 10), ce capteur solalre (23) recharge en 

courant electrique de bas-voltage, a travers le regulateur (26), l'accumulateur (27) 

prevu d'une capacite sufflsante en amperage pour alimenter les LED (5) durant la 

periode nocturne, par declenchement de la cellule crepusculaire (28). 

Selan une septieme caracterlstlque de !'Invention (planche 8/9 figure 11 ), un 

dispositif, figurant lei un ensemble d'eclairage sur mat, assemble au moyen du 

couvercle etanche (16) l'un des systemes d'eclalrage a LED decrits de la premiere a la 

cinquieme caracteristlque. 

35 Une turbine a air solidaire d'un alternateur (29) recharge en courant electrique de 

bas-voltage, a travers le regulateur (30), l'accumulateur (27) prevu d'une capacite 

sufflsante en amperage pour allmenter les LED (5) durant la periode nocturne par 

declenchement de la cellule crepusculalre (28). 
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Selon une huitieme caracteristique de !'Invention {planche 9/9 figure 12), un 
dlspositif, figurant !cl un ensemble d'eclalrage sur mat, assemble au moyen du 
couvercle etanche (16) l'un des systemes d'eclalrage a LED decrlts de la premiere a la 
cinquleme caracteristique. 

5 Le dispositif inclus dans ce cas le couplage des deux systemes decrits par la sixieme 
et septleme caracterlstlque avec d'une part l'alimentatlon de l'eclairage au moyen du 

capteur solalre (23) et d'autre part en adjonctlon au moyen de la turbine a air solidaire 
de l'alternateur (29) qui rechargent en courant electrique de bas-voltage, a travers les 
regulateurs (26) et (30}, l'accumulateur (27) prevu d'une capacite suffisante en 

l O amperage pour alimenter les LED (5) durant la perlode nocturne, par declenchement 
de la cellule crepusculaire (28). 

A titre d'exemples de realisations, !'Invention est particulierement Indiquee dons la 
conception et la fabrication d'eclairages de tous fypes, autonomes ou non, 

1 5 notamment dans l'eclairage public, lndustrlel ou domestique en substitution des lampes 
destinees a l'eclairage traditionnel, compte-tenu de leur tres foible consommation en 
energie electrlque et leur grande duree de vie comparees, alnsl qu'a chaque fois qu'il 
est souhaitable de recourir a un dlspositif autonome en alimentation electrlque, 
notamment lorsqu'il est Impossible economiquement ou techniquement de creer une 

20 llgne de raccordement au reseau electrique. 
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REVENPICATJONS 

L. Dispositif d''eclairage utilisant les proprietes de diodes electroluminescentes ou 
LED, a grande lumlnosite, tres economes en energle, caracterise en ce que le dispositif 

5 (planche 3/9, figure 3) est constitue d'un circuit imprime (10) portant les LED soudees (5), 
solldaire par 4 tiges (17) du bo1tier (7), en matiere plastlque ou lsolante, assemble par 4 
vis (13) a la piece optique (1) et au couvercle etanche (16) qui assure la protection de 

!'ensemble. 
La vis micrometrique sans fin (12) aglt par son filetage (6a) sur l'ecrou (6) insere dans 

1 O une seconde piece optlque mobile (4), prealablement percee de 4 trous 
correspondents aux axes des 4 tiges (17) permet en vlssant ou devlssant la vis 
micrometrique sans fin (12) debouchant dans un trou (l l) pratique dans la piece 
optique {l ), de faire varier la distance focale entre Jes LED (5) et fa piece optique mobile 
(4), de meme en sens inverse la distance focale entre la piece optique mobile (4) et la 

15 piece optique fixe (l) et par consequence de faire varier l'angle d'eclalrage (F) alnsi 
obten~ par la position fixe des LED (5) en fonction de la position des logements optiques 
concaves (2) et (3). 

Les LED sent positionnees dans l'axe (A) et perpendlculaires aux logements optlques 
concaves (2) et (3) leur faisant face, pratiques dans les pieces optique fixe (l) et mobile 

20 (4), selon un pas reguller ou irregulier de (X) millimetres. 
La piece optique {l) ainsi que la piece optique mobile (4) sont constituees dans un 

materiau transparent. 
Le circuit imprime (10) est alimente en courant electrlque par le fll d'allmentation 

(l 5) relie a une alimentatlon situee de preference a l'exterleur du dlspositif comprenant 
25 un transformateur dont la tension redressee regulee et flltree, permet de delivrer la 

tension necessaire a la correcte allmentatlon des LED (5) de preference en bas-voltage 
( 3, 6, 9, 12, 24 ou 48 volts) ou en haut voltage (110 ou 220 volts). 

30 

Le dispositlf peut etre allmente salt par le secteur electrlque solt en autonomie par 
l'energle eolienne ou solaire. 

.2... Dlsposltif d''eclairage utillsant les proprietes de diodes electroluminescentes ou 
LED, a grande luminosite, tres economes en energ!e, selon la revendlcation l, 

caracterise en ce que le dispositlf (planche 2/9, figure 2) est constitue du circuit imprime 
(10) prealablement perce de 4 trous correspondents aux axes des 4 tiges (17) solidaires 

35 du borlier (7) de maniere a laisser coulisser avec un foible jeu, le circuit lmprlme (l 0) 
portant les LED (5) rendu ainsi mobile sur les axes des 4 tiges (1 7) du bottler (7}, assemble 
par 4 vis (13) a la piece optlque (l ). 

La vis micrometrique sans fin (12) agissant par son flletage (6a) sur l'ecrou (6) 
solidalre du circuit lmprime (10) portant les LED (5), permet en vlssant ou devissant la vis 
mlcrometrique sans fin (12) debouchant dans un trou (11) pratique dans la piece 
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optique (1 }, de faire varier la distance focale entre les LED (5) portees par le circuit 
lmprime (10) et les logements optiques concaves {2) de la piece optlque (l) et par 
consequence de faire varier selon les besolns d'eclalrage, !'angle d'ectairement (F) ainsi 

obtenu. 

.a.. Dlsposltif d''eclalrage utilisant tes proprletes de diodes electroluminescentes ou 
LED a grande Iumlnosite, tres economes en energle, selon la revendication 1, 
caracterlse en ce que le disposltlf (planche 1/9, figure 1), est constitue par le circuit 
lmprime (10) portent les LED (5) fixe a une distance determinee au moyen de 4 tiges 

l O (1 7), sur le ooltler (7) assemble par 4 vis (13) a la piece opflque (l ). 

4.. Dispositif d''eclairage utlllsant les proprietes de diodes electrolumlnescentes ou 
LED, a grande lumlnoslte, tres economes en energie, selon les revendications l, 2 et 3 
(planches 6/9 et 7/9}, caracterise en ce que le dlspositif, (figure 9 et figure 10) figurant lei 

15 un ensemble d'eclairage sur mat, assemble au moyen du couvercle etanche (16) l'un 
des systemes d'eclalrage a LED (figures 1, 2 et 3}, avec un capteur solaire (23) protege 
par une piece optique transparente (14) servant a la captatlon et la diffraction de la 
lumlere solaire, constituee en matiere plastique transparente ldentique a celle utllisee 

pour les pieces optiques (1) ou (4), dont la face (24), opposee au capteur solaire (23) 
20 est uslnee au pas des cellules sotaires, avec des fralsages ou moulages en creux 

contlnus, de formes trlangulalre ou arrondie (25} polls, selon un angle (G) au minimum 
ouvert a 45° par rapport a l'horizontale, destines a redlrlger la lumiere solaire vers la face 
du capteur (23) en profitant au maximum des proprietes de diffraction de la lumiere 
solalre dons la piece transparente ainsl transformee, quelque soit !'orientation du 

25 capteur (23) par rapport a la position du soleil. 

30 

Ce capteur solaire (23), (figure 10), recharge en courant electrique de bas-voltage 
a travers le regulateur (26), l'accumulateur (27) prevu d'une capacite suffisante en 
amperage pour alimenter les LED (5) durant la periode nocturne, par declenchement 
de la cellule crepusculalre (28}. 

5... Disposltlf d'eclairage utilisant les proprletes de diodes electrolumlnescentes ou 
LED, a grande luminosite, tres economes en energie, selon les revendlcatlons 1, 2 et 3 
(plane he 8/9), caracterise en ce que le disposttif, (figure 11) flgurant lei un ensemble 
d'eclairage sur mat, assemble au moyen du couvercle etanche (16), l'un des systemes 

35 · d'eclairage a LED {figures 1, 2 et 3). 
Une turbine a air solidalre d'un alternateur (29) recharge en courant electrique de 

bas-voltage a travers le regulateur (30), l'accumulateur (27) prevu d'une capacite 
suffisante en amperage pour alimenter les LED (5) durant la perlode nocturne par 
declenchement de la cellule crepusculaire (28). 
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6... DisposHif d''eclairage utilisant les proprietes de diodes electroluminescentes ou 

LED, a grande luminoslte, tres economes en energie, selon les revendications l, 2 et 3 
caracterise en ce que le dlspositif (planche 9/9, figure 12), flgurant lei un ensemble 
d'eclairage sur mat, assemble au moyen du couvercle etanche (16), l'un des systemes 

5 d'eclairage a LED (figures 1, 2 et 3) 

Dans ce cos l'allmentatlon de l'eclairage s'effectue a la fois au moyen du capteur 
solalre (23) et en adjonction au moyen de la turbine a air solldaire de l'altemateur (29) 

qui rechargent, ensemble ou slmuftanement, en courant electrique de bas-voltage, a 
travers les regulateurs (26) et (30), l'accumulateur (27) prevu d'une capaclte sufflsante 

10 en amperage pour allmenter les LED (5) durant la periode nocturne, par 
declenchement de la cellule crepusculalre (28). 

L. Dlsposltlf d''eclalrage utilisant les proprietes de diodes electrolumlnescentes ou 
LED, a grande luminoslte, tres economes en energie, selon les revendications l a 6 

15 (planches l /9 a 9/9), caracterise en ce que res pieces optiques (l ), (4} et (14) sent 
constituees dons un materiau transparent possedant un lndlce de refraction egal a 
celui du verre, de preference en matiere plastlque transparente ou transparente teintee 
ou dans certalns cos dlffusante (dent le verre acryllque de marques Altuglas R Plexiglas, 
R Perspex R ) et que les logements concaves optiques (2), (3) et (25) sent polis et 

20 transparents. 

a_ Dispositif d''eclalrage utillsant les proprletes de diodes electrolumlnescentes ou 
LED, a grande luminosite, tres economes en energie, selon les revendlcations 1 a 7 

(planche 1/9, 3/9, 4/9 et 5/9) caracterise en ce que, les logements optlques concaves 
25 (2) et (3) polls, des pieces optiques flxe (l) ou mobile (4) (figure 3), peuvent comporter 

differents profils d'uslnage ou de moulage en creux tenant de la demi-sphere ou du 
polyedre {figure 6, 7 et 8), les LED sont posltlonnees dons l'axe (A) et perpendiculalres 
aux logements optiques concaves (2) et (3) leur faisant face, pratiques dans les pieces 
optlque flxe (1) et mobile (4), selon un pas reguller ou irregulier de (X) millimetres, soit 

30 selon un profil concave spherlque (20} ou un profil concave trlangulaire ou trapezo1aal 
(21 ), soit selon l'un des proflls precedents Incline selon un angle determine (22) (figure 6, 

7 et8). 
L'axe de positionnement (A) des LED (5) est alors Incline selon le meme angle 

determine (figure 8), afin de toujours centrer la lumlere dlrectionnelle emise par les LED 
35 (5) dons l'axe (A) des logements optiques concaves (2) et (3) formant alnsl un faisceau 

de lumlere elargl a un angle (F) variable en fonction des profils et diametres d'uslnage 
ou de moulage utilises pour les logements optiques concaves {2) (figure 6, 7 et 8). 

2... Dlspositif d"eclairage utilisant les proprietes de diodes electroluminescentes ou 
LED, a grande lumlnosite, tres economes en energie, selon les revendicatlons 1 a 7 
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(planche 5/9 figures 6, 7 et 8), caracterise en ce que, la face plane usinee de la piece 
optique (l ), a !'exception des logements optlques concaves (2), est, soit depolle, soit 
revetue d'une pelnture plastlque adherente ou d'une serlgraphie de fond formant 
decor (19) soft recouverte d'une plaque mince lntermediaire (19a) revetue de maniere 

5 ldentlque et percee en symetrle au meme pas que les logements optiques concaves 
(2) de la piece optique (l) lalssee dans ce dernler cas transparente. 

Ces trols solutions excluent ainsi toute Vision du circuit imprlme (10) portent les LED 
(5), seuls les logements optlques concaves (2) restent libres, polls et transparents afin de 
laisser diffracter librement la lumiere directionnelle (L) issue des LED (5), au moyen de 

10 chaque logement optique concave (2) de la piece optlque (J ). 
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Text and Web Translated Search Dictionary 

Translate Text 

Original text: 

Description of WO03044870 

<Desc/Clms Page number 1> 

Dispositif optique d 1 eclairage a diodes 
electroluminescentes. 

La presente invention concerne un 
dispositif d' 'eclairage utilisant les 
proprietes de diodes electroluminescentes 
ou LED, a grande luminosite, tres economes 
en energie et d'une tres grande duree de 
vie, dont la source de lumiere 
directionnelle, redirigee et etalee par 
une ou plusieurs pieces optiques 
transparentes, permet l 1 eclairage ou le 
balisage en bas voltage notamment a l 1 aide 
de dispositifs autonomes d'alimentation en 
energie electrique bases sur la captation 
et le stockage des energies naturelles 
solaires ou eoliennes. 

Les systemes OU appareillages destines a 
l•eclairage etaient realisesjusqua 
aujourd'hui a l'aide de lampes a 
incandescence, fluorescente, halogene, ou 
neon. 

La consommation relativement importante de 
ces lampes {de 4W a 300W selon les besoins 
d'eclairage), alimentees principalement en 
220 volts, leur duree de vie relativement 
courte (en moyenne 10.000 heures), leur 
degagement de chaleur relativement 
important {50 a120 ), l'impossibilite de 
les faire clignoter sans ecourter leur 
duree de vie {eclairage de securite 
ouroutier ... ), limitent leur utilisation 
et n•autorisent qu'une alimentation par le 
reseau electrique alternatif, sans 
possibilite serieuse d'tre alimentees en 
autonomie d 1 energie. 

Les diodes electroluminescentes appelees 
aussi LED (Light Emetting Diodes), 
economes en energie, ne pouvaient tre 
utilisees auparavant, que pour un usage 
limite a des voyants lumineux de couleurs 
rouge, jaune, ambre, vert, ou bleu, dont 
l'unite de mesure d'intensite lumineuse 
etait compris entre 30 et 800 
milliCandelas, l 1 absence de diodes 
suffisamment puissantes et emettant une 
couleur blanche ne permettait pas alors 
d'envisager un eclairage ou un balisage 

..... L.M ... ·.-.. ·.-.·., ..... 'f .• . -1 ... d.f:?..n .. t . ..:i_.a1J..e ...... t: .. a..v..:t. ....... e:n ... ., .. nJ.J..:i._s.s .. a .. D.c..e ........ r.::r.J.:1 ... ! ... e..n ..... ,,.c.0..1.J . .I .. e..1 .1..r...... ~ 

Translation: French» English 

Description of WO03044870 

<Desc/Clms Page number 1> 

Operative optical light emitting diode. 

The present invention relates to a 
device'eclairage using the properties of 
light-emitting diodes, or LED, a very bright, 
very energy efficient and a great life, 
including directional light source, spread and 
redirected by one or several pieces optical 
transparent, allowing light or low-voltage 
lighting in particular through devices 
autonomous electricity supply based on the 
capture and storage of natural solar energy or 
wind power. 

The systems or equipment for illuminating 
realisesjusqua were now using incandescent 
lamps, fluorescent, halogen or fluorescent. 

The relatively high consumption of these lamps 
(4W to 300W depending on the lighting 
requirements), fuelled mainly 2io volts, their 
life relatively short (on average 10,000 
hours), their heat relatively large (50 a120) 
the inability to move the flashing without 
shortening their life span (security lighting 
ouroutier ... ), limit their use and allow a 
power grid by the alternative, without serious 
possibility of autonomy to be fed d energy. 

The light-emitting diodes also called LED 
(Light Emetting Diodes), saving energy, could 
not be used before, only for limited use of 
lights red, yellow, amber, green or blue, 
whose unit of measure luminous intensity was 
between 30 and S00milliCandelas, the absence 
of sufficiently powerful and diodes emitting 
white did not then consider lighting or 
marking both in the same power that color 
lighting the lamp filament incandescent or 
fluorescent lamps. 

The practical example uses the best known of 
such diodes or LEDs are the lights or control 
hardware or robotics, computers, appliances 
videos, audio, or household. In another known 
use, the grouping of these diodes, usually red 
or yellow, is intended to train messages 
scrolling newspaper light, driven by software 
related to integrated circuits. 

The appearance on the market during the year 
1999, white light-emitting diodes with a very 
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low energy consumption {20 MilliAmperes LED) 
and very light (5 to 15 Candelas, is 
equivalent to 5 to 15 watts lamp) Fed a very 
low voltage (3 to 4 Volts Diode) allows today 

<Desc/Clms Page number 2> 

to consider their use in particular grouped in 
place of lighting classic (incandescent, 
fluorescent and neon) their life span is 
approximately 150. 000 hours. 

However, the peculiarity of these light­
emitting diodes high brightness, is that the 
more brightness, the greater the beam of light 
is narrow (6 to 10 degrees angle) and limited 
by the structure of the same electronic 
component. 

The beam of light emitted is very strong in 
distance (about fifty meters) with an angle of 
illumination very narrow (6 to 10 degrees), 
rather than a spread of light spread claimed 
in a traditional lighting (30 to 360 degrees d 
•angle). 

In this state of the art this type of diode 
could be used and replaced the traditional 
means of lighting, domestic, industrial or 
urban, without considering beforehand the 
transformation of the light emitted spot, 
using devices to redirect, spread and equalize 
the light according to various angles imposed 
by the needs of "lighting the most common. 

Once this development done, lighting obtained 
.through these light-emitting diodes will be 20 
to 50 times more energy efficient (an average 
of 6 watts instead of 150 Watts) and a life 
span 15 times greater a traditional lighting 
150. 000 hours instead del0. 000 hours). 

The purpose of the invention was therefore to 
draw up specifications and resolve technical 
problems related to the development of that 
light emitting diode (LED) including: 1) To 
apportion through optical devices simple and 
responsive rays of light punctual and 
directional from these LEDs grouped according 
to a variable, depending on their light output 
in order to obtain a light redirected and 
equalized. 

2) To consider several optical systems 
division of light in relation to the angle of 
illumination and radiation desired domestic 
applications in industrial and urban areas the 
most common. 

3) Develop systems of electronic linkage of 
these LEDs when they are grouped to form lamps 
or lighting ramps with their connections or 
connections. 

<Desc/Clms Page number 3> 
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4) To implement this device in an 
infrastructure compatible congestion and 
aesthetic, with the commercialization of a 
concept intended mainly to markets lighting 
and marking, with the basic technique of using 
light-emitting diodes . 

5) Develop an electronic device is powered by 
electricity sector alternative converted into 
direct current, or through self-renewable 
energy sources including lighting formed by 
LED, and the system capture and storage 11 

natural energy (solar, wind ... ), the 
generator, the regulator tensionfiitree, the 
battery cell and command-day night. 

Once solved the problems described above, the 
most notable advantages of the device are: -
its low energy consumption and its high light 
output - its lifetime of lighting (environ150. 
000 hours), it possibilHe ensure its 
dependence on energy supply without 
electricity network - its diversity of 
applications by its operation based 
electronics combined with the property­
emitting diodes, (flashing, remote control) 

The invention therefore intended to provide 
solutions to the specifications and 
constituted the first to the fifth point 
described above. 

The invention is therefore a dispositifd 
"lighting using the properties of light 
emitting diodes (LED) to very bright, very 
energy efficient, whose source of directional 
light emitted according to an acute angle, is 
redirected, spread and filtered by one or more 
pieces Optical made of a transparent material, 
thus allowing the lighting or marking down 
voltage is using the alternating electrical 
current turned down curtain fool with devices 
autonomous electricity supply based on 
uptake, Regulation and storage of natural 
solar energy or wind power. 

According to a first characteristic invention 
involves (Plate 1 / 9 Figure 1 and plate 4 / 9 
Figures 4 and 5), a tight lid (16) which 
contains a box (7) or plastic insulation, 
assembled by 4 screws ( 13) a piece optical 
1), the printed circuit board (10) east iui­
mme assembled by 4 rods (17) in solidarity 
with housing (7). 

On the printed circuit board (10) are welded 
one or several rows of light-emitting diodes, 
or LED (5) positioned in the axis (A) and 
perpendicular to the 

<Desc/Clms Page number 4> 

housing optical concave (2) facing them, 
practiced by machining or grinding a piece 
optical (1) not according to a regular or 
irregular (X) millimetres, whose details and 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 732 of 836



machining profiles are described in the fourth 
characteristic. 

The play optical (1) is made in a transparent 
material with a refractive index equal to that 
of glass, preferably plastic transparent or 
tinted transparent or in some cases diffuse 
{acrylic glass marks Altuglas R Plexiglas, R 
Perspex R), housing concave optical (2) 
charged into the room Optical (1) are polished 
and transparent. 

The printed circuit board (10), is powered by 
electric current in the wire feeding (15) 
connected to a feeding preferably located 
outside of the device includes a voltage 
transformer whose adjusted regulated and 
filtered, can deliver the tension necessary 
for the proper feeding of LED (5) preferably 
enbas-vottage, (3, 6.9, 12.24 or 48 volts) or 
high voltage (110 volts ou220). 

According to a second characteristic of the 
invention (plate 2 / 9, Figure 2) box (7) or 
plastic insulation, assembled by 4 screws (13) 
the optical piece (1) contains the printed 
circuit board (10) before pierced with holes 
corresponding to 4 axes of 4 stems (17) in 
solidarity with housing (7) so as to let slide 
with a low Thursday, the printed circuit board 
(10) bearing the LED (5) and delivered on 
mobile 4 stalks {17). 

The screw micrometer endless (12) acting 
through its thread (6a) on the nut (6) 
solidarity with the printed circuit board (10) 
bearing the LED (5), allows a screw or 
unscrewing the screw micrometer endless (12) 
leading in a hole (11) performed in the play 
optical (1), to vary the focal length between 
the LED (5) and housing optical concave (2) of 
the optical piece (1) and consequently to vary 
according to lighting requirements, the angle 
of illumination (F) and obtained. 

LEDs are positioned in the axis (A) and 
perpendicular to the optical housing concave 
2) facing them, practiced in the play optical 
(1) not according to a regular or irregular 
(X) millimetres, whose details and profiles of 
•machining are described in the fourth 
characteristic. 

The play optical (1) is made in a transparent 
material with a refractive index equal to that 
of glass, preferably plastic transparent or 
tinted transparent or in some cases diffuse 
(acrylic glass marks Altuglas R Plexiglas, R 
PerspexR ), Housing concave optical (2) are 
polished and transparent. 

The electricity supply is made under the same 
conditions as in the first characteristic, 

<Desc/Clms Page number 5> 

A third characteristic of the invention (Plate 
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3 / 9, figure 3) box (7) or plastic 
insulation, assembled by 4 screws (13) the 
optical piece (1) contains the printed circuit 
board (10) set 4 on stems (17) in solidarity 
with bordier (7). 

The screw micrometer endless (12) acting 
through its thread (6a) on the nut (6) 
inserted into a piece optical mobile (4) with 
accommodation optical concave (3), first 
breakthrough of 4 holes corresponding to the 
lines of 4 stems (17) allows a screw or 
unscrewing the screw micrometer endless (12) 
leading into a hole (11) performed in the play 
optical (1), to vary the focal length between 
the LED (5) and the play optical mobile (4), 
mme in the opposite direction focal distance 
between the optical piece mobile (4) and 
optical coin sets (1) and consequently to vary 
the angle of illumination (F) and obtained by 
the fixed position of LED (5) depending on the 
position of housing Optic concave (2) and (3) 
optical parts (1) and (4). 

LEDs are positioned in the axis (A) and 
perpendicular to the optical housing concave 
2) and (3) facing them, practiced in parts 
fixed optical (1) and mobile (4), not 
according to a regular or irregular (X) 
millimetres, whose details and machining 
profiles are described in the fourth 
characteristic. 

The play optical (1) and the optical piece 
mobile (4) are made in a transparent material 
with a refractive index equal to that of 
glass, preferably plastic transparent or 
tinted transparent or in some cases diffuse 
(including glass acrylic brands Altuglas R 
Plexiglas, R Perspex R), housing concave 
optical (2) and (3) are polished and 
transparent. 

The electricity supply is made under the same 
conditions as in the first characteristic. 

According to a fourth characteristic of the 
invention (planks 3 / 9, 4 / 9 and 5 / 9) 
housing optical concave (2) and (3) polished 
and transparent optical parts fixed (1) or 
mobile (4) ( Figure 3), as the case may 
involve different profiles machining or 
molding a hollow holding the half-sphere or 
polyhedron (Figures 6.7 and 8), not according 
to a regular or irregular (X) mm, symmetrical 
step placements LED (5) (Fig. 7), with a 
concave profile spherical (20), or a concave 
profile triangular outrapezoidal (21), 
The housing optical concave (2) and (3) can be 
machined or cast in one of previous profiles 
with an inclination angle of a determined ( 
22), the axis positioning (A) LED (5) is then 
inclined at the same angle {figures) to always 
focus directional light emitted by the LED (5) 
in the axis (A) housing optical concave (2) 
forming a beam of light expanded at an angle 
(F) variable based on profiles and diameters 
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machining or molding used for housing optical 
concave {2) and 

According to a fifth characteristic of the 
invention {plank 5 / 9 Figures 6.7 and 8 and 
plate 3 / 9, figure 3), machined flat face of 
the coin fixed optical (1), except for housing 
optical concave (2) is either frosted or 
revtue adhering to a painting or a screen 
substantive forming decor (19) (Figures 7 et 
8), is covered with a thin plate intermediate 
(19a) (Fig. 6), of revtue identically and 
breakthrough in the same symmetry not that 
housing optical concave (2) of the optical 
piece (1) left in the latter case totally 
transparent. 

These three solutions thus excluding any 
vision of printed circuit board (10) bearing 
the LED (5), only housing optical concave (2) 
remain free, polite and transparent to allow 
light diffracter freely after directional LED 
(5), through each housing optical concave (2) 
of the optical piece (1). 

According to a sixth feature of the invention 
(plank 6 / 9, 9 and figure plank 7 / 9, figure 
10) a device, contained by a series of 
lighting on the mast, assembles through the 
tight lid (16) one lighting systems LED 
described the first to the fifth feature (Fig. 
9), with a solar collector (23) protected by a 
transparent optical piece (14) used to capture 
and diffraction of sunlight, set up in 
transparent plastic identical to that used for 
optical parts (1) or (4), whose face (24), 
opposed the solar collector (23) is not 
machined to solar cells, with milling or 
casting a hollow and continuous polished, 
triangular-shaped or rounded (25) at an angle 
(G) at least open a45 from the horizontal, to 
redirect sunlight to the face of the sensor ( 
23) to the maximum advantage of the properties 
of diffraction sunlight (L) in the transparent 
part (14) and transformed, whatever the 
orientation sensor (23) compared to the 
position of the sun. 

As described by the board 7 / 9 (figure 10), 
solar (23) to recharge electric current low­
voltage, through the regulator (26), 
accumulator (27) provided sufficient capacity 
to amperage to power LED (5) during night, 
triggering the cell twilight (28). 

According to a seventh feature of the 
invention (plank 8 / 9 figure 11), a device, 
contained a set here on lighting mast, 
assembles through the tight lid (16) one of 
lighting systems described LED from first to 
fifth characteristic. 

An air turbine several unaiternateur (29) to 
recharge electric current low-voltage, through 
the regulator (30), accumulator {27) provided 
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sufficient capacity to amperage to power LED 
5) during night-time by triggering the cell 
twilight (28). 

<Desc/Clms Page number 7> 

According to an eighth feature of the 
invention (plank 9 / 9 figure 12), a device 
contained by a series of lighting on the mast, 
assembles through the tight lid (16) one of 
lighting systems described LED from first to 
fifth characteristic. 

The device included in this case the coupling 
of the two systems described by the sixth and 
seventh feature with one hand feeding lighting 
through the solar collector (23) and partly 
through the addition of the turbine Air 
solidarity del'aRernsteur (29) to recharge 
electric current to low-voltage, through 
regulators (26) and (30), accumulator (27) 
provided sufficient capacity to amperage to 
power LED ( 5) during night, triggering the 
cell twilight (28). 

As examples of accomplishments, the invention 
is particularly useful in the design and 
manufacture lighting of all types, independent 
or otherwise, especially in public lighting, 
industrial or domestic replacement lamps for 
lighting traditional, given their very low 
electric power consumption and high lifetime 
compared, and whenever it is desirable to use 
an autonomous power supply, especially when it 
is not possible or economically technically 
create a line connecting the electricity grid. 
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Original text: 

Claims of WO 03044870 (Al) 

REVENDICATIONS 1 Dispositif 
d' 1 eclairage utilisant les 
proprietes de diodes 
electroluminescentes ou LED, a 
grande luminosite, tres economes en 
energie, caracterise en ce que le 
dispositif (planche 3/9, figure 3) 
est constitue d'un circuit imprime 
10) portant les LED soudees (5), 
solidaire par 4 tiges (17) du 
boitier (7), en matiere plastique 
ou isolante, assemble par 4 vis ( 
13) a la piece optique (1) et au 
couvercle etanche (16) qui assure 
la protection de l'ensemble. 

La vis micrometrique sans fin (12) 
agit par son filetage (6a) sur 
l'ecrou (6) insere dans une seconde 
piece optique mobile (4), 
prealablement percee de 4 trous 
correspondants aux axes des 4 tiges 
(17) permet en vissant ou devissant 
la vis micrometrique sans fin (12} 
debouchant dans un trou (11) 
pratique dans la piece optique (1), 
de faire varier la distance focale 
entre les LED (5) et la piece 
optique mobile (4), de mme en sens 
inverse la distance focale entre la 
piece optique mobile (4} et la 
piece optique fixe (1) et par 
consequence de faire varier l'angle 
d 1 eclairage (F) ainsi obtenu par la 
position fixe des LED (5) en 
fonction de la position des 
logements optiques concaves (2) et ( 
3) . 

Les LED sont positionnees dans 
l'axe (A) et perpendiculaires aux 
logements optiques concaves (2) et 
3) leur faisant face, pratiques , . , 
rl;::ins lP..c.; niFH,P.S nnt-i011P. fixA (1) P.t- ~ 

Translation: French » English 

Claims of WO 03044870 (Al) 

CLAIMS 1 device•eclairage using the 
properties of light-emitting diodes, 
or LEDs, high brightness, highly 
energy efficient, wherein the device 
(layer 3 / 9, Figure 3) consists of a 
printed circuit (10} bearing welded 
LED (5), united by 4 rods (17) Housing 
(7), plastic or insulation, assembled 
by 4 screws (13) to the optical piece 
(1) and tight cover (16) which ensures 
protection of all. 

The endless micrometer screw (12) 
working through his threads (6a) on 
the nut (6} inserted into a second 
piece moving optical (4), previously 
breakthrough 4 holes corresponding to 
the lines of 4-pin (17).allows 
screwing unscrewing the screw or 
micrometer endless (12) leading into a 
hole (11) practiced in the room 
Optical (1), to vary the focal 
distance between the LED (5) and the 
play moving optical (4), even in 
Conversely the focal distance between 
the moving optical piece (4) and fixed 
optical piece (l} and consequently to 
vary the angle of illumination (F) and 
obtained by the fixed position of LED 
(5) according to the position housing 
optiques concave (2) and (3). 

LEDs are positioned in the axis (A) 
and perpendicular to the optical 
concave housing (2) and (3) facing 
them, practiced in fixed optical parts 
(1) and mobile (4), according to a not 
regular or irregular (X} mm. 

The optical piece (1) and the play 
moving optical (4) are made in a 
transparent material. 

The printed circuit board (10) is 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 737 of 836



supplied with electricity by wire 
feeding (15) connected to a power 
preferably located outside the device 
includes a voltage transformer which 
rebounded regulated and filtered, can 
deliver the voltage necessary the 
proper feeding of LED (5) preferably 
in low-voltage (3.6, 9.12, 24 or 48 
volts) or high voltage (110 or 220 
volts) . 

The device can be powered either by 
the electricity sector is 
independently by wind or solar device 
of "lighting using the properties of 
light-emitting diodes, or LEDs, high 
brightness, highly energy efficient, 
according to claim 1 that the device 
(layer 2 / 9, Figure 2) consists of 
printed circuit (10) previously 
drilled 4 holes corresponding to the 
lines of 4-pin (17} supportive Housing 
(7) so as to let slide with a weak 
Thursday, The printed circuit board ( 
10) on the LED (5) Summary and moving 
the axes of the 4-pin (17) Housing ( 
7), assembled by 4 screws (13) to the 
optical piece (1). 

The endless micrometer screw (12) 
acting through its threads (6a) on the 
nut (6) attached to the printed 
circuit board {10) on the LED (5), 
allows screwing or unscrewing the 
screw micrometer endless (12) leading 
in a hole (11) practiced in the room 

Optical (1), to vary the focal 
distance between the LED (5) brought 
by the PCB (10) and housing optical 
concave (2) of the optical piece (1) 
and consequently to vary depending on 
the needs of lighting, the angle of 
illumination (F) thus obtained. 

Disposition of "lighting using the 
properties of light-emitting diodes, 
or LED brightness, very energy 
efficient, according to claim 1, 
wherein the device (plate 1 / 9, 
Figure 1), consists of the printed 
circuit board (10) On the LED (5) set 
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at a distance determined using 4-pin ( 
17) on the casing (7) assembled by 4 
screws (13) to the optical piece (1). 

4. 'eclairage Device using the 
properties of light-emitting diodes, 
or LEDs, high brightness, highly 
energy efficient, according to claims 
1,2 and 3 (planks 6 / 9 and 7 / 9), 
wherein the device, ( Figure 9 and 
Figure 10) set by a lighting pole, 
assemble using the tight cover (16) is 
one of LED lighting (Figures 1.2 and 
3), with a solar collector (23) 
Protected by a transparent optical 
piece (14) for the capture and 
diffraction of sunlight, set up in 
transparent plastic identical to that 
used for optical parts (1) or (4), 
whose face (24) opposite the solar 
collector (23) is not machined to 
solar cells, with milling or casting 
hollow continuous forms or arrondie 
triangular (25) polished at an angle 
{G) be open to 45 compared to the 
horizontal, to redirect sunlight to 
the front of the sensor {23) to make 
the most of the properties of 
diffraction of sunlight in the room 
and turned transparent, whatever the 
orientation sensor (23) compared to 
the position the sun. 

The solar collector (23), (Fig. 10), 
recharging of electric power low­
voltage through the regulator (26), 
accumulator (27) provided sufficient 
capacity in amperage to power LED (5) 
during night-time, by triggering the 
cell twilight (28}. 

5. Disposition of 11 lighting using the 
properties of light-emitting diodes, 
or LEDs, high brightness, highly 
energy efficient, according to claims 
1,2 and 3 (plate 8 / 9), wherein the 
device (Fig. 11) listed here a light 
pole, assemble using the tight cover 
16), one of the lighting systems LED 
(Figures 1.2 and 3). 

An air turbine generator embedded in a 
(29} recharging of electric power low­
voltage through the regulator (30), 
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accumulator (27) provided sufficient 
capacity in amperage to power LED (5) 
during night-time by triggering the 
cell twilight (28). 

6. DisposHif of'eclairage using the 
properties of light-emitting diodes, 
or LEDs, high brightness, highly 
energy efficient, according to claims 
1.2 and 3 wherein the device (plate 9 
I 9, Figure 12), shown here all 
lighting pole, assemble using the 
tight cover (16), one of the lighting 
systems LED (Figures 1.2 and 3) In 
this case the power to the lighting 
made in the After using the solar 
collector (23) and adding through the 
air turbine built into the alternator 
(29) to recharge, or all 
simultaneously, electric current low­
voltage, through regulators (26) and ( 
30), accumulator (27) provided 
sufficient capacity in amperage to 
power LED (5) during night by 
triggering the cell twilight (28). 

7. Disposition of 11 lighting using the 
properties of light-emitting diodes, 
or LEDs, high brightness, highly 
energy efficient, according to claims 
1 to 6 (planks 1 / 9 to 9 / 9), 
wherein the optical parts (1), (4) and 
(14) are made in a transparent 
material with a refractive index equal 
to that of glass, preferably plastic 
transparent or tinted transparent or 
in some cases diffuse (the acrylic 
glass marks Altuglas Plexiglas R, R 
Perspex R) and the housing concave 
optical (2), (3) and (25) are polished 
and transparent. 

8. Disposition of "lighting using the 
properties of light-emitting diodes, 
or LEDs, high brightness, highly 
energy efficient, according to claims 
1 to 7 (plate 1 / 9, 3 / 9, 4 / 9 and 
5 / 9) wherein, Housing optical 
concave (2) and (3) polite, fixed 
optical parts (1) or mobile (4) 
(Figure 3), may have different 
profiles machining or casting hollow 
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light of the half-sphere or the 
polyhedron (Figure 6.7 and 8), LEDs 
are positioned in the axis (A) and 
perpendicular to the optical concave 
housing (2) and (3) facing them, 
practiced in fixed optical parts (1) 
and mobile (4), according to a not 
regular or irregular (X) millimeters, 
according to sot Spherical a concave 
profile (20) or concave profile 
triangular or trapezoidal (21), or by 
one of the profiles previous inclined 
at an angle determined ( 22) (Figure 6 
, 7 and 8). 

The axis positioning (A) LED (5) is 
inclined at the same angle determined 
(Fig. 8), to always focus the light 
emitted by the directional LED (5) in 
the axis (A} housing optical concave ( 
2) and (3) forming an expanded beam of 
light at an angle (F) varies based on 
profiles and diameters machining or 
molding used for housing optical 
concave (2) (Figure 6.7 and 8). i, 
DisposHif of'eclairage uRilisant the 
properties of light-emitting diodes, 
or LEDs, high brightness., highly 
energy efficient, according to claims 
1 to 7 

(plate 5 / 9 Figures 6, 7 and 8), 
wherein the flat face of the workpiece 
machined optics (1), except for 
housing optical concave (2), is either 
frosted or revtue d a plastic paint 
adhering to a screen or background 
scenery forming (19) is covered with 
an intermediate thin plate (19a) 
revtue same way and breakthrough in 
symmetry to not even Optical that 
housing concave (2) of the coin 
Optical (1) left in the latter case 
transparent. 

These three options exclude any vision 
of printed circuit (10) on the LED ( 
5), only the optical concave housing 
2) remain free, transparent and 
polished to leave freely diffract 
light directional (L) after LED (5), 
Through each optical concave housing 
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PATENT COOPERATION TREATY 

. From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

NOTIFICATION OF TRANSMITTAL OF 
BURR & BROWN THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

Attn. Brown, Kevin fff;·;;') [E l~ IE ~ WJ [E 
P.O. Box 7068 : ; /. .. '/ :·· -··· ........ . 

Syracuse, NY 13261 j; (',
1 

'· · 
. ', l 

ETATS-UNIS D'AMERlt _, ---0-CT- 2 o 2008 

Date of mailing 
(day/month/year) 

(PCT Rule 44.1) 

14/10/2008 
Applicant's or agent's file reference 

931/074 WO FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. 

PCT/US2008/070132 

International filing date 
(day/month/year) 16/07/2008 

Applicant 

CREE LED LIGHTING SOLUTIONS, INC. 

1. [iJ 

2.0 
3.o 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishe·s, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Fascimlle No.: (41-22) 338.82.70 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no International search report will be established and that the declaration under 
Article 17(2)(a) to that effect .and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has ·been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bls.3, respectively, 
before the completion of the technical preparations for International publication. · 

The applicant may subm.it comments on an Informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The lnternatlonalBureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination.report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. · · 

Within 19 months from the priority date, but only In respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

in respect of other designated Offices, the time llmlt of 30 months (or later) will apply even if no demand is filed within 19 
months.· 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the lnternational'Searching Authority Authorized officer 

~ 
European Patent Office, P.B. 5818 P.atentlaan 2 
NL-2280 HV Rijswijk Eliane Maier 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

--"=- Fax: (+31-70) 340-3016 

Form PCT/ISA/220 (October 2005) (See notes on accompanying sheet) 
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NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic Instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable, For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article", ·"Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized 
that, since all parts of the international application (claims,description anq drawings) may be amended during the 
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another 
reason for amending the claims before international publication. Furthermore, It should be emphasized that provisional 
protection is available in some States only (see PCT Applicant's Gulde, Volume I/A, Annexes B1 and B2). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where 
the International Searching Authority has declared, under Article 17(2), that no international search report would be 
established (see PCT Applicant's Guide, Volume I/A, paragraph 296). 

What parts of the international application may be amended? 

When? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. · 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, 
where applicable, Article 41. 

Within 2 months from the .date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time if they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for international publication (Rule 46.1 ). 

Where not to file the amendments? 

How? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preiiminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one 
or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. · 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a clalm is 
cancelled, no renumbering of the other claims is required. In all cases where clalnis are renumbered, they must be 
renumbered consecutively (Section 205(b)). 

The amendments must be made in the language in which the international application is to be pubiished. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended clajms. It should not be 
confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 

Notes to Form PCT/ISA/220 (first sheet) (October 2005) 
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NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped),whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the 
accompanying letter: · 

1. [Where originally there were 48 claims and after amendment of some claims there are 51]: 
"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." · 

2. [Where originally there were 15 claims and after amendment of all claims there are 11]: 
"Claims 1. to 15 replaced by amended claims 1 to 11." 

3. [Where originally there were .14 claims and the amendments consist in cancelling some claims and in adding 
new claims]: . 
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claiIT!s 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 1.5 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under Article 19(1 )). 

The statement will be published with th_e international application and the amended claims .. 

It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed 
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by 
using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 

Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for 
International preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and.any statement) with the International Bureau, also file with the International 
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first 
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401). 

1(a demand for international preliminary examination is made, the written opinion of the International Searching 
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as 
International Searching Authority and where it has notified·the International Bureau under Rule 66.1 bis(b ), be 
considered to be a wri~en opinion of the International Preliminary Examining Authority. If a demand is made, the 
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion.together, 
where appropriate, with amendments before the expiration of $ months from the date of mailing of Form · 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis.1 (c)). 

Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as 
amended _under Article 19 may have .to be furnished to the designated/elected Offices, instead of, or In addition to, 
the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see the PCT Applicanrs Guide, 
Volume II. 

Notes to Form PCT/ISA/220 (second sheet) (October 2005) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH 'REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

931/074 WO 

FOR FURTHER 
ACTION 

see Form PCT/ISA/220 
as well as,.where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2008/070132 16/07/2008 17/07/2007 
Applicant 

CREE LED LIGHTING SOLUTIONS, INC. 

This international search report has been prepared by this International Searching Authority and.is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consi_sts of a total of 4 sheets. 

l:K:l It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

[ii the international application in the language in which it was filed 

b. □ 

C. □ 

2. □ 

3. □ 

□ a translation of the international application into -------'---- , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

This international search report bas been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed In the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4. With regard to the title, 

l:K:l the text is approved as submitted by the applicant 

D the text has been established by this Authority to reaci as follows: 

5. With regard to the abstract, 

l:K:l 
□ 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, wfthin one month from the date of mailing of this international search report,~submit comment& to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _l,.,_ ___ _ 

[Kl as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

b. D none of th~ figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (April 2007) 
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INTE R NATI ON AL SE AR C HR p E ORT 
International application No 

PCT/US2008/070132 
A. CLASSIFICATIOiOF SUBJECT MATTER/ 
-INV. G02B1 10 ; .. · · G02B5 02 H01L33/00 F21K7/00 

According to International Patent Classification (IPC) orto both national classificalion and IPC 

. B. FIELDS SEARCHED 

Minimum documentation searched (classificauoi:i system followed by classification symbols) 

G02B HOlL F21K .. 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X us 2006/285332 Al ( GOON WOOI K [MY] ET AL) 1-53 
21 December 2006 (2006-12-21) 
paragraph [0018] - paragraph [0021] 
page 2 

-----
X WO 2007/026776 A (MITSUBISHI RAYON co 1-53 

[JP]; KURACHI YOSHIYA [JP]; SUDA TETSUYA 
[JP]; ONO) 8 March 2007 (2007-03'.""08) 
figures 3a,3b 

-----
X us 2007/008738 Al (HAN BYUNG-WOONG [KR] ET 1-53 

AL) 11 January 2007 (2007-01-11) 
abstract; figure 5 

-----
X us 2006/114569 Al (CAPALDO KEVIN p [US'] ET 1-53 

AL CAPALDO KEVIN PATRICK [US] ET AL) 
1 June 2006 (2006-06-01) 
abstract; figure 2 

-----
-I--

[1] Further documents are listed in the continuation of Box C. II] See patent family annex. 

• Special categories of cited documents : 
"T' later document published after the international filing date 

•A• document defining the general state of .the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
'E' earlier document but published on or after the international 

filing date · •x• document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 

'L' document which may throw doubts on priority clairn(s) or involve an inventive step when the document is taken alone 
which is cited to es!ablish the publication date of another •y• document of particular relevance; the claimed invention 
cilation or other special reason (as specified) cannot be considered to involve an inventive step when the 

•o• d9cument referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combinalion being obvious to a person skilled 

•p• document published prior to the international filing date but in the art. 
later than the priority date claimed •&• document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

6 October 2008 14/10/2008 
Name and mailing address of the ISA/ Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswl]k 

Tel. (+31-70) 340-2040, Ward, Seamus Fax: (+31-70) 340-3016 1 

Form PCT/ISN210 (second sheet) (Aprll 2005) 

page 1 of 2 
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1 

INTERNATIONAL SEARCH REPORT 

C(Contlnuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with Indication, where appropriate, ofthe rel~vant passages 

X JP 05 100106 A·(DAINIPPON PRINTING CO LTD) 
23 April 1993 (1993-04-23) 
abstract; figures 

Form PCT/ISA/210 (continuation of second shssl) (April 2005) 

International application No 

PCT/US2008/070132 

Relevant to claim No. 

1..,.53 

page 2 of 2 
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INTERNATIONAL SEARCH REPORT 
International application No 

Information on patent family members 
PCT/US2008/070132 

Patent document I Publication I Patent family I Publication 
cited in search report date member(s) date 

us 2006285332 Al 21-12-2006 CN 1909258 A 07-02-2007 
GB 2427754 A 03-01-2007 
JP 2006352132 A 28-12-2006 
KR 20060131640 A 20-12-2006 

WO 2007026776 A 08-03-2007 KR 20080042908 A 15-05-2008 

us 2007008738 Al 11-01-2007 CN 1896777 A 17-01-2007 
KR 20070007648 A .16-01-2007 

us 2006114569 Al 01-06-2006 NONE 

JP 5100106 A 23-04-1993 . JP 3011802 B2 21-02-2000 

Fenn PCT/ISN210 (patent lamily annex) (April 2005) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASA.i220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month;year) see form PCT/lSAt.210 (second sheet) 

Applicant's or agent's file reference 

see form PCTASA.i220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application ,No. 

PCT AJS2008t070132 
International filing date (dayAnonthlyear) 

16.07.2008 

International Patent Classification (IPC) or both national classification and IPC 

INV. G0281/10 G02B5t02 H01L33/00 F21K7t00 

Applicant 

CREE LED LIGHTING SOLUTIONS, INC. 

1. This opinion contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

Priority date (dayAnonthlyear) 

17.07.2007 

□ 
□ 

Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 
rgJ Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to 
submit to the !PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTASA!.220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTASA/220. 

3. For further details, see n,otes to Form PCTASA/.220. 

Name and mailing address of the ISA: 

European Patent Office 
D-80298 Munich 
Tel. +49 89 2399 - O Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 

Form (PCTASA/237) {Cover Sheet) {April 2005) 

Date of completion of 
this opinion 

see form 
PCT/lSAt.210 

Authorized Officer 

Ward, Seamus · 

Telephone No. +49 89 2399-4707 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING ·AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed 

International application No. 
PCT/US2008t070132 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). · · 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis, 1 (a)) 

· 3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been estabfished on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ on paper 

□ in eleetronic form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in electronic form. 

□ furnished subsequently .to this Authority for the purposes of search. 

4. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

5. Ad(:litional comments: 

Form PCTASA/ 237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
· PCT/US2008A)70132 

Box No. V Reasoned statement under Rule· 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 8-53 
No: Claims 1-7 

Inventive step (IS) Yes: ·claims 
No: Claims 1-53 

Industrial applicability (IA) Yes: Claims i-53 
No: Claims 

2. Citations and explanations 

see se~arate sheet 

Form PCTIISA/ 237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY {SEPARATE SHEET) 

Re Item V 

International application No. 

· PCT/US2008/070132 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. The following document is referred to in this communication: 
D1 : US2006285332 

REMARK 
2. ·It is noted that the term "optical feature" used in claim 1 would appear to have essentially no 

limiting effect. For example, the "optical feature" could be merely a smooth surface of the 
film opposite to the substrate. Thus claim 1 essentially amounts to a claim for a substrate 
having an optical film positioned on it. Needless to say, the number of novelty destroying 
documents for such a claim runs to (at least) several hundred thousand (for example, every 
coated lens, every interference filter). Furthermore, there appears to be nothing in the claims 
or the description which would give any further indication as to the intended form of the 
optical features or their function. As a result, ·the documents in the International Search 
Report inevitably represent a somewhat arbitrary selection, made on the basis that they 
show elements bearing some similarity to the elements schematically depicted in the figures 
of the present application. 

INDEPENDENT CLAIM 1 
3. 1 · The subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. Document D1 

discloses (fig 2, paragraphs [0018] - [0021 ]): an optical element, comprisin~: a substrate 
(230), said substrate being at least partially light-transmissive, said substrate comprising a 
contact surface (the upper surface), at least one opticcll film (240), said optical film being 
positioned on said contact surface of said substrate, said optical film comprising at least a 
first optical feature (figure 2). Claim 1 therefore lacks novelty (Article 33(2) PCT). 

3.2 Similar objections could be made based on any of the other documents cited in the 
International· Search Report as X. 

REMAINING CLAIMS 
4. The features of claims 2-7 can all be read onto D1, aild hence these claims lack novelty 

(Article 33(2) PCT). The remaining claims appear to add only features known from the 

Form PC_T/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE · 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHE~T) 

International application No. 

PCT/US2008/070132 

documents cited in the International Search R~port or obvious to the skilled person, and 
therefore lacking inventive step (Article 33(3) PCT). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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Possible steps after receipt of the international search report (I SR) and 
written opinion of the International Searching Authority (WO-I SA) 

. Ge·neral 
inform at ion 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
. Rules and more 

inform at ion 

BNSDOCID: ".:xs __ 200704010CK_I_> 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the 
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. · 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the. 
International Bureau of WI PO. The PCT reform of 2004 did not change 
this procedure. For further information please see Rule 46 PCT as well as · 

· form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220. 

In principle, the WO- I SA will be considered as the written opinion of the 
I PEA. This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rule 54bis PCT). Amendments under Art: 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the dernand (Rule 66.1 (b) PCT). , 

If a demand for international preliminary examination is filed and no 
comments/amendments have been received the WO-ISA will be transformed 
by the I PEA into .an I PRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand can still 
be withdrawn (Art. 37 PCT). 

After receipt of the ISR'WO-ISA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PAP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Please also refer to the next box. 

At the end of the international phase the· 1 nternational Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER (international preliminary examination report). 

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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EUROPEAN PATENT OFFICE 
Patent Abstracts of Japan 

PUBLICATION NUMBER 
PUBLICATION DATE 

05100106 
23-04-93 

APPLICATION DATE 
APPLICATION NUMBER 

08-10-91 
03289341 

APPLICANT 

INVENTOR 

INT.CL. 

TITLE 

ABSTRACT 

DAI NIPPON PRINTING COL TD; 

HONDA MAKOTO; 

G02B 3/08 B29C 39/1 O G028 1 /04 
G02B 3/06 G03B 21/62 // B29L 11 :00 

FRESNEL LENS SHEET AND 
PRODUCTION THEREOF 

PURPOSE: To improve a yield by reducing the consumption of costly UV resins, etc., 
enhancing productivity and ameliorating the adhesion defect to a transparent substrate by 
the deformation or strains of a lens by volumetric slJrinkage on curing of the UV resin, etc.· 

CONSTITUTION: This Fresnel lens consists of the substantially transparent substrate 11, 
a Fresnel lens part 12 which is formed to a Fresnel lens shape by a UV and/o{ radiation 
curing type resin on the substrate and an intermediate resin layer 13 which is formed of 
the UV and/or radiation curing type resin between the substrate and the bottom of the 
Fresnel lens part to the thickness gradually decreasing from the central part toward the 
peripheral part. 

COPYRIGHT: (C)1993,JPO&Japio 

BNSDOG!D: <JP __ · 405100106A_AJ_> 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHINGNJTHORITY PCT 
To: -1---~. , .. -..----~----~·:..::... 

'BURR & BROWN \ ;I (•;'} rE. (G rE u ~- E ['"'.:> I NOTIFICATION OF. TRANSMITTAL OF 
. ··-; l \ rrE INTERNATIONAL SEARCH REPORT AND 

Attn. Brown,. Kevin C. . ; ..... ,J,,,. 

P.O.Box 7068 ,Ir\\ 
1 w WRITTEN OPINION OF THE INTERNATIONAL 

: l S ;{\ACHING AUTHORITY, OR THE DECLARATION 
,L::J Syracuse, NY 13261 \· . 

t. 
MAY 1 4 2008 

,ETATS-UNIS D'AMERIQUE 
. -·---· ., . ~ 

___ ;i _ .. 

18l IF;t=t n t!~lli:1(J \/\ff·~ Ct 
(PCT Rule 44.1) L ... -'"' ... ., ~-'·." ___ --

Date of mailing 
a (day/month/year) 08/05/2008 

Applicant's or agent's fillference 

931/024 WO 
1
/ FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US2007/086237 
( day/month/year) 03/12/2007 

Applicant 

LED 

1.[il 

2.0 

3. □ 

LIGHTING FIXTURES, INC. 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitied, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colcimbettes 
1211 Geneva 20, Switzerland, Fasclmlle No.: (41-22) 338.82.70 

. For more detailed instructions, see the notes on .the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are ·transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is niade. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, 
before .the completion of the technical preparations for international publication. · 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months· (or later) will apply even if no demand is filed within 19 
months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the International Searching Authority 

~ 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

_.,;;;=-_Fax:(+31-70)340-3016 

Form PCT/ISA/220 (October 2005) 

Authorized officer 

Josephus Wannee 

(See notes on accompanying sheet) 
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NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the. Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicanrs Guide, a publication of WIPO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respective!y. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the international appllcation. It should however be emphasized 
that, since all parts of the international applic::ation (cfaims,description and drawings) may be amended during the 
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another 
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional 
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexes 81 and 82). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where 
the .International Searching Authority has declared, under Article 17(2), that no international search report would be 
established (see PCT Applicant's Guide, Volume 1/A, paragraph 296). 

What parts of the international application may be amended? 

When? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, 
where applicable, Article 41. 

Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments wlfl be considered as having 
been received on time If they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for International publication (Rule 46.1 ). 

Where not to file the amendments? 

How? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one 
or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be 
renumbered consecutively (Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application i~ English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. · · 

Notes to Form PCT/ISA/220 (first sheet) (October 2005). 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules.43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 

931/024 WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date {day/month/year) 

PCT/US2007/086237 03/12/2007 04/12/2006 
Applicant 

LED LIGHTING FIXTURES, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 5 sheets. 

[Kl It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

c. □ 

□ 

□ 

[iJ the international application in the language in which it was filed 

□ a translation of the international application Into __________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the International application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Iii) 

4. With regard to the title, 

[Kl the text is approved as submitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

D the text is approved as submitted by the applicant 

[Kl the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. ~1 ____ _ 

[!I as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as·selected by this Authority, because. this figure better characterizes the invention 

b. D none of the figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (April 2007) 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 759 of 836



International application No. 

INTERNATIONAL SEARCH REPORT PCT/US2007/086237 

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet) 

A lighting device which comprises at least a first solid state lighting device 
(16a, 16b) .; and at least a first patterned diffuser (18) which comprises a 
plurality of optical features (23). If the first solid state lighting device 
is illuminated, at least some of the light emitted by the first solid state 
lighting device .e.nters the first. patterned diffuser and exits the patterned 
diffuser. hi some embodiments, the patterned diffuser emits light in a 
specific shape (e.g., substantially square, rectangular, hexagonal or 
octagonal), hi some embodiments, optical features are positioned on the first 
surface of the side of the first patterned diffuser that the emitted light 
enters. Also, a method of lighting which comprises illuminating one (or more) 
solid state lighting device which emits light which enters a patterned 
diffuser which comprises a plurality of optical features, and exits the 
patterned diff·user. 

Form PCT/ISN210 (continuation of first sheet (3)) (April 2005) 
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INTERNATIONAL SEARCH· REPORT 
International application No 

PCT/US2007/086237 
A. CLASSIFICATIOiOF SUBJECT MATTER 
IN_V. F21 V5 00 
ADD. F21Yl01/02 

According to International Patent Classification (IPC) or lo both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by cleyssificalion symbols) 

F21V 

Documentation searched other than minimum documentalim1 to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

C 

X FR 2 586 844 A (SOFRELA SA [FR]) 1-17 
6 March 1987 (1987-03-06) 

·page 1, line 31 - page 2· line 9 ' page 6, 1 i ne 11 - line 34 
page 7, 1 i ne 9 - line 33 
figures 4-8 

-----
X EP 1 653 255 A (PENTAIR !tJATER POOL AND SPA 1-17 

INC [US]) 3 May 2006 (2006-05-03) 
paragraphs [0015], [00.16], [0026] -
[0028], [0031] - [0033] 
figures 2-5 

-----
-/--

IT] Further documents are listed in the continuation of Box G. IKJ See patent family annex. 

• Special categories of cited documents : 
•T• later document published aflerthe international filing date 

•A• document defining the general.state of the art which is not or priority date and not in conflict with the application but 
cited lo understand the principle or theory underlying the 

considered to be of particular.relevance invention 
'E' earlier document but published on or after the international •x• document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
•L• document which may throw doubts on priority claim(s) or involve.an inventive step when the document is taken alone 

which is cited to establish the publication date of another •y• document of particular relevance; the claimed invention 
citation or other special reason (as specified) cannot be considered to involve an inventive step when the 

•o• document referring to an oral disclosure, use, exhibition or document Is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled 

•p• document published prior to the international filing date but in the art. 
later than the priority date claimed ·&· document member of the same patent family · 

Date of the actual completion of the international search Date of mailing of the-international search report 

28 Apri i 2008 08/05/2008 
Name and mailing address of the ISN Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

3 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Cosnard, Denis Fax: (+31-70)340-3016 

Form PCT /lSA/21 o (second sheet) (Aprli 2005) 

page 1 of 2 
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3 

IN'tERNATIONAL 'SEARCH ·REPORT 

C(Contlnuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, With indication, where appropriate,. of. the relevant passages 

X · US 5 477 436- A ( BERTLING JOHANNES-GERHARD 

X 

'[DE] ET AL) 19 December 1995 ( 1995-12:.::19) 

column 2, line 55 - column 3, line 33 
figures 1;2 

US 6 932 497 Bl (HUANG JEAN-SAN [TW]) 
23 August 2005 (2005-08-23) 

abstract 
figures 2,6-8 

Form PCT /ISA/21 o (continuation of second sheet) (Aprll 2005) 

· ,International appllcatlon No 

PCT/US2007/086237 

Relevant to claim No. 

1-17 

1,2, 
7-10,17 

page 2 of 2 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

International application No 

PCT/US2OO7/O86237 
Patent document I Publication ., Patent family I Publication 

cited in search report date member(s) date 

F~ 2586844 A 06-03-1987. NONE 

EP 1653255 A 03-05-2006 CA 2524796 Al 29-04-2006 

us 5477436 A 19-12-1995 DE 4228895 Al 03-03-1994 

us 6932497 Bl 23-08-2005 NONE 

Fonn PGT/ISN210 (patent laml!y annex) (April 2005) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASA-220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Huie 43bis.1) 

Date of mailing 

(day/month/year) see form PCT/ISA,210 (second sheet) 

Applicant's or agent's file reference 

see form PCTASA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. International filing date (daytfnonth;jtear) 

03.12.2007 PCT AJS2007 /086237 

· International Patent Classification (IPC) or both national classification and IPC 

INV. F21 V5t00 
ADD. F21Y101i02 
Applicant 

LED LIGHTING FIXTURES, INC. 

1. This opinion contains indications relating to the following items: 

IE! Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

Priority date (daylmonthlyear) 

04.12.2006 

□ Box No. Ill 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

12.1 Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

12.1 Box No. VII Certain defects in the international application 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1bis(b) that-written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form. PCT/lSA/,220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/lSA!.220. 

3. For further details, see notes to Form PCT/lSA/,220. 

Name and mailing address of the ISA: Date of completion of 
this opinion 

European Patent Office - P.B. 5818 Patentl::agi?e form 
NL-2280 HV Rijswijk- Pays Bas PCT/ISAl210 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 3016 

Form (PCTASA/237) (Cover Sheet) (April 2005) 

Authorized Officer 

Cosnard, Denis 

Telephone No. +31 70 340-3913 
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WRITTEN' OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis .of the opinion 

. 1. With regard to the language, this opinion has been established on the basis of: 

. [gJ the international application in the language in which it was filed 

International application No. 
PCT /US2007 !{)86237 

□ a translation of the intern·ational application into , which is the language of a translation furnished for the 
purposes of international search ((3ules 12.3(a) and.23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rufe 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
n·ecessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ on paper 

□ in electronic form 

c. time of filingA'urnishing: 

□ contained in the international application as filed . 

. □ , filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 

4. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. · 

5. Additional comments: 

Form PCTASA/ 237 (April ·2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT /US2007 ;086237 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2,7,14, 15, 
No: Claims 1,3-6.8-13,16, 17 

Inventive step (IS) Yes: Claims 
No: Claims 1-17 

Industrial applicability (IA) Yes: Claims 1-17 
No: Claims 

2. Citations and explanaticms 

see separate sheet 

Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 

Form PCTIISA/237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
.AUTHORITY '(SEPARATE SHEET) 

Re Item V. 

1 Reference is made to the following documents: · 

01 : FR 2 586 844 A (SOFRELA SA .[FRJ) 6 March 1987 

International application No. 

PCT /US2007 /086237 

D2 : EP 1 653 255 A (PENTAIR WATER POOL AND SPA INC [US]) 3 May 2006 
D3 : US 5 477436 A (BERTLING JOHANNES-GERHARD [DE] ET AL) 19 

December 1995 
D4: US 6 932 497 B1 (HUANG JEAN-SAN [TW]) 23 August 2005 

2 CLARITY 

The application does not meet the requirements of Article 6 PCT, because claims 1-
17 are not clear. The reasons are the following: 

2.1 Claims 1-17 attempt to define the subject-matter in terms of result to be achieved 
(see-terms "such that...so that...lighting device emits light..." or similar), which merely 
amounts to a statement of the underlying problem, without providing the technical 
features necessary for achieving this result. 

2.2 The relative term "patterned diffuser" used in the claims has no well-recognised 
meaning and leaves the reader in doubt as to the meaning of the technical features 
to which it refers_; thereby rendering the definition of the subject-matter of said claims 

. unclear, Article 6 PCT. 

3 INDEPENDENT CLAIM 1 

Furthermore, the above-mentioned lack of clarity notwithstanding, the subject-matter 
of claim 1 is not new in the sense of Article 33(2) PCT, and therefore the criteria of 
Article 33(1) PCT are not met. 

3.1 Document D1 discloses (the references in parentheses applying to this document) a 
lighting device (see figure 4), comprising: 
- at least a first solid state lighting device. (1 ); and 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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. WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

- at least a first patterned diffuser (25), 

International application No. 

PCT /US2007 /086237 

said first solid state lighting device being positioned relative to said first patterned 
diffuser (25) such that if said first solid state lighting device (1). is illuminated so that 
said first solid state lighting device (1) emits light, at least some of said light emitted 
by said first solid state. lighting device (1) enters said fir$t patterned diffuser (25) and 
exits said patterned diffuser (25), said patterned diffuser (25) comprising a plurality of 
optical features (see figure 7). 

3.2 Therefore, the subject-matter of claim 1 is not new. 

4 INDEPENDENT CLAIMS 10 AND 17 

The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claims 1 0 and 17, which therefore are also considered 

· not novel. 

5 DEPENDENT CLAIMS 2-9, 11-16 

Dependent claims 2-9, 11-16 do not contain any features which, in combination with 
the features of any claim to which they refer, meet the requirements of the PCT in 
respect of novelty and/or inventive step (Article 33(2) and (3) PCT). 

Re Item VII 
Certain defects in the international application 

7.1 Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT, 
which in the present case would be appropriate, with tho.se features known in combi­
nation from the p~ior art (document D1) being placed in the preamble (Rule 6.3(b)(I) 
PCT) and with the remaining features being included in the charac~erising part (Rule 
6.3(b)(ii) PCT). 

7.2 Contrary to the requirements of Rule fr.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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. WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

document identified therein. 

International application No. 

PCT/US2007 /086237 

7.3 The features of the claims are not provided with reference signs placed in 
parehtheses (Rule 6.2(b) PCT) .. 

***** 

Form PCT/ISA/237 (Separate Sheet) {Sheet 3) (EPO-April 2005) 
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Possible steps after receipt of the international search report ( I SR) and 
written opinion of the International Searching Autho·rity (WO-I SA) 

General 
inform at ion 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal . 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
information 

BNSDOCID: <XS __ 200704010CK_I_> 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the 
former' written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further · 
procedural steps. This _document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the 
International Bureau of WI PO. The PCT reform of 2004 did not change 
this procedure. For further information please see Rule 46 PCT as well as 
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220. 

In principle, the WO- I SA will be considered as the written opinion of the 
I PEA. This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rul~ 54bis PCT). Amendments under Art. 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/amendments have been received the WO-I SA will be transformed 
by the IPEA into an IPRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand can still 
be withdrawn ( Art, 37 PCT). 

After receipt of the ISRIWO-ISA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PRP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Please also refer to the next box. 

At the end of the international phase the International Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER (international preliminary examination report). 

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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PATJ=NT COOPERATION TREATY 

From the INTERNAtlONAL SEARCHING AUTHORITY T 
To: ... - ·--. .,.,, ,, 

BURR & BROWN 
NOTIFICATION OF TRANSMITTAL OF 

-:::::- THE INTERNATIONAL SEARCH REPORT AND 

1![5)..rE 
Att:n. Brown, Kevin C. (G [E Il w-r I or THE WRITTEN OPINION OF THE INTERNATIONAL 
P.O.Box 7068 I [SEARCHING AUTHORITY, OR THE DECLARATION 
Syracuse, NY 13261 · !I r'i'!, 
ETATS-UNIS D'AMERIQUE llj H MAR 1 1 2008 ' i, I 

: r,. -· ;..= 
I 

i ~ --~-. (PCT Rule 44.1) , [U n::~'P & BBOVV. L .. .:'.-.'.."."'.''. -_i u -·-·~- Da e of mailing /,; (day/month/year) 04/03/2008 
Applicant's or agent's file-reference 

931/030 WO FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US2007/086242 
(day/month/year) 03/12/2007 

Applicant 

LED LIGHTING FIXTURES, INC. 

1. [i] The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 chem in des Colombettes 
1211 Geneva 20, Switzerland, Fasclmile No.: (41-22) 338.82.70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant Is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant Is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 90b/s.3, respectively, 
before the completion of the technical preparations for International publication. 

The applicant may submit comments on an Informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
International preliminary examination report has been or ls to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be flied if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry Into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand ls filed within 19 
months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Gulde, Volume II, National Chapters and the WlPO Internet site. 

Name and mailing address of the International Searching Authority Authorized officer 

~ 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV RiJswiJk Carolina Remiens 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

---"=-- Fax:(+31-70)340-3016 

Form PCT/ISA/220 (October 2005) (See notes on accompanying sheet) 
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NOTES TO FORM PCT/ISA/220 

These Notes are Intended to give the basic Instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the International search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the International application. It should however be emphasized 
that, since all parts of the International application (claims,description and drawings) may be amended during the 
international preliminary examination procedure, there ls usually no need to file amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provlsional·protectlon or has another 
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional 
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexes 81 and 82); 

The attention of the applicant Is drawn to the fact that amendments to the claims under Article 19 are not allowed where 
the International Searching Authority has declared, under Article 17(2), that no International search report would be 
established (see PCT Applicant's Guide, Volume I/A, paragraph 296). 

What parts of the international application may be amended? 

When? 

Under Article 19, only the claims may be amended. 

During the International phase, the clalms may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, 
where applicable, Article 41. 

Within 2 months from the date of transmittal of the International search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time If they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for International publication (Rule 46.1 ). 

Where not to file the amendments? 

How? 

The amendments may only be filed with the lnternatlonal Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one 
or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered In Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims Is required. In all cases where claims are renumbered, they must be 
renumbered consecutively (Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1 )" (see below, under "Statement under Article 19(1 )"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 

Notes to Form PCT/ISA/220 (first sheet) (October 2005) 
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PATENT COOPERATION TREATY 

p T 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISN220 

931/030 WO ACTION as well as, where applicable, Item 5 below. 

International application No. International filing date {day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2007/086242 03/12/2007 04/12/2006 
Applicant 

LED LIGHTING FIXTURES, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

00 It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

c. □ 

□ 
□ 

[ii the international application in the language in which it was filed 

□ a translation of the international application Into __________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4. With regard to the title, 

00 
□ 

the text is approved as submitted by the applicant 

the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

00 
□ 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as It appears In Box No. IV. The applicant 
may, within one month from the date of mailing of this International search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _,,.1 ____ _ 

b. □ 

[!] as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures Is to be published with the abstract 
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International application No 
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INV. F21K7 00 
ADD. F21Y101/02 

According to International Patent Classification (IPC) orto both national classification and IPC 
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Minimum documentation searched (classification system followed by classification symbols) 

F21K F21V 

Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 

Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data 

C. DOCUMENTS CONSIDERED TD BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X EP 1 681 509 A (OMRON TATEISI ELECTRONICS 1-32 
co [JP]) 19 July 2006 (2006-07-19) 
paragraphs [0051], [0052], [0068], 
[0102], [0130], [0133] 
figures 12,16,33,40,79,80 

-----
X FR 2 759 188 A (THERY HINDRICK [FR]) 1-32 

7 August 1998 (1998-08-07) 
page 5, 1 ine 12 - page 6, line 18 
figure 4 

-----
X FR 2 814 220 A (KOITO MFG co LTD [JP]) 1-32 

22 March 2002 (2002-03-22) 
page.6 - page 8 
figures 1-3 

-----
-I--

[I] Further documents are listed in the continuation of Box C. [] See patent family annex. 

* Special categories of cited documents : 
'T' later document published after the internallonal filing date 

'A' document defining the general state of the art which ls not 
or priority.date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
'E' earlier document but published on or after the International •x• document of particular relevance; the claimed invention 

filing dale cannot be considered novel or cannot be considered lo 
'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establlsh the publication dale of another •y• document of particular relevance; the claimed invention 
citation or other special reason (as specified) cannot be considered to involve an Inventive step when the 

•o• document referring to an oral disclosure, use, exhibllion or document is combined with one or more other such docu-
other means menls, such combination being obvious to a person skilled 

•p• document published prior to the International filing date but in the art. 

later than the priority date claimed • &' document member of the same patent family 

Dale of the actual completion of the international search Dale of mailing of the lntema!lonal search report 

25 February 2008 04/03/2008 

Name and malling address of the !SN Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Cosnard, Denis Fax: (+31-70) 340-3016 2 

Fonn PCT/ISA/210 (second sheet) (Aprll 2005) 
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INTERNATIONAL SEARCH REPORT 

C(Contlnuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages 

X US 6 330 111 Bl (MYERS KENNETH J [US]) 
11 December 2001 (2001-12-11) 

X 

column 5, line 2 - line 46 
figures 1,4a,7 

WO 03/044870 A (GEORGES MIREILLE [FR]; 
NOERDINGER CLAUDE [FR])· 
30 May 2003 (2003-05-30) 
page 5, line 26 - line 39 
figures 3,7 

Form PCT/ISA/210 (continuation of second sheet) (Aprll 2005) 

lnternatlonal appllcatlon No 

PCT/US2007/086242 

Relevant to claim No. 

1-32 

1-32 

page 2 of 2 
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International application No 

PCT/US2007/086242 
Patent document I Publication I Patent famlly I Publication 

cited in search report date member(s) date 

EP 1681509 A 19-07-2006 JP 2006222413 A 24-08-2006 
KR 20060083876 A 21-07-2006 
us 2006158899 Al 20-07-2006 

FR 2759188 A 07-08-1998 NONE 

FR 2814220 A 22-03-2002 DE 10145962 Al 04-04-2002 
JP 3839236 82 01-11-2006 
JP 2002093212 A 29-03-2002 
us 2002054495 Al 09-05-2002 

us 6330111 Bl 11-12-2001 AU 6656301 A 24-12-2001 
TW 518769 B 21-01-2003 
WO 0196911 Al 20-12-2001 
us 6331915 81 18-12-2001 

WO 03044870 A 30-05-2003 AU 2002222025 Al 10-06-2003 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASAi220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/monthyear) see form PCT/lSAl.210 (second sheet) 

Applicant's or agent's file-reference 

see form PCTASAQ20 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT A.JS2007 /086242 
International filing date (dayAnonthyear) 

03.12.2007 

International Patent Classification (IPC) or both national classification and IPC 

INV. F21 K?/00 
ADD. F21Y101/02 
Applicant 

LED LIGHTING FIXTURES, INC. 

1. This opinion contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

Priority date (day/montlvyear) 

04.12.2006 

□ Box No. Ill 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

~ Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("!PEA") except that this does not.apply where 
the applicant chooses an Authority other than this one to be the !PEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1bis{b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to 
submit to the !PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/lSAQ20 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/lSAQ20. 

3. For further details, see notes to Form PCT/lSAQ20. 

Name and mailing address of the ISA: Date of completion of 
this opinion 

European Patent Office - P.B. 5818 Patentl~ a2~ form 
NL-2280 HV Rijswijk - Pays Bas PCT/lSA-210 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 3016 

Form (PCTASA.1237) (Cover Sheet) (April 2005) 

Authorized Officer 

Cosnard, Denis 

Telephone No. +31 70 340-3913 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

!&I the international application in the language in which it was filed 

International application No. 
PCT/US2007t086242 

D a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

D a sequence listing 

D table(s) related to the sequence listing 

b. format of material: 

D on paper 

D in electronic form 

c. time of filing/furnishing: 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

5. Additional comments: 

Form PCTASA/237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT /US2007 !086242 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 
No: Claims 1-32 

Inventive step (IS) Yes: Claims 
No: Claims 1-32 

Industrial applicability (IA) Yes: Claims 1-32 
No: Claims 

2. Citations and explanations 

see separate sheet 

Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 

Form PCTilSA/ 237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item V 

1 Reference is made to the following documents: 

International application No. 

PCT /US2007 /086242 

01 : EP 1 681 509 A (OMRON TATEISI ELECTRONICS CO [JP]) 19 July 2006 
02 : FR 2 759 188 A (THERY HINDRICK [FR]) 7 August 1998 
03: FR 2 814 220 A {KOITO MFG CO LTD [JP]) 22 March 2002 
04 : US 6 330 111 B1 (MYERS KENNETH J [US]) 11 December 2001 
05 : WO 03/044870 A (GEORGES MIREILLE [FR]; NOERDINGER CLAUDE [FR]} 

30 May 2003 

2 CLARITY 

The application does not meet the requirements of Article 6 PCT, because claims 1, 
5, 9, 13, 17, 21, 25 and 29 are not clear. The reasons are the followings: 

2.1 Claims 1, 5,. 9, 13, 17, 21, 25 and 29 do not meet the requirements of Article 6 PCT in 
that the matter for which protection is sought is not clearly defined. The claims at­
tempts to define the subject-matter in terms of the result to be achieved (see terms 
"each of ... the lighting devices is positioned relative to each other such that..." and 
"an illumination surface is positioned such that at least...), which merely amounts to a 
statement of the underlying problem, without providing the technical features 
necessary for achieving this result. 

2.2 The terms like "said illumination surface withing a first 
rectangular/square/hexagonal/octagonal area defined by ... segment" used in the 
independent claims are vague and unclear and leave the reader in doubt as to the 
meaning of the technical features to which they refer, thereby rendering the definition 
of the subject-matter of said claims unclear, Article 6 PCT. The geometrical objects 
(an illumination surface and polygons) have no technical meaning because they 
seem not to define or characterize features of the components (lighting device, 
patterned diffuser and optical features) of the lighting assembly. 

3 INDEPENDENT CLAIM 1 

Form PCT/ISA/237 (Separa1e Shee1) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2007 /086242 

3.1 Furthermore, the mentioned lack of clarity notwithstanding (see paragraph), the 
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT, and therefore 
the criteria of Article 33(1) PCT are not met. 

Document D1 discloses (the references in parentheses applying to this document) a 
lighting assembly comprising: 

- at least first, second, third, fourth and fifth lighting devices, each of said first, 
second, third, fourth and .fifth lighting devices (see ref. 21 in figures 78 and 79) 
comprising at least one patterned diffuser (see ref. 22 in figure 12), each of said 
patterned diffusers comprising a plurality of optical features (28s, 28t, 28u, 28v), 

wherein each of said first, second, third, fourth and fifth lighting devices is positioned 
relative to each other such that if each of said first, second, third, fourth and fifth 
lighting devices is illuminated and an illumination surface is positioned such that at 
least a portion of light emitted from each of said first, second, third, fourth and fifth 
lighting devices travels in a direction substantially perpendicular to said illumination 
surface: 

- (*) at least 75 percent of light emitted from said first lighting device will contact said 
illumination surface within a first rectangular area defined by a first line segment, a 
second line segment, a third line segment and a fourth line segment; 

- (*) at least 75 percent of light emitted from said second lighting device will contact 
said illumination surface within a second rectangular area defined by said first line 
segment, a fifth line segment, a sixth line segment and a seventh line segment; 

- (*) at least 75 percent of light emitted from said third lighting device will contact said 
illumination surface within a third rectangular area defined by said second line 
segment, an eighth line segment, a ninth line segment and a tenth line segment; 

- (*) at least 75 percent of light emitted from said fourth lighting device will contact 
said illumination surface within a fourth rectangular area defined by said third line 
segment, an eleventh line segment, a twelfth line segment and a thirteenth line 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

. segment; 

International application No. 

PCT /US2007 /086242 

- (*) at least 75 percent of light emitted from said fifth lighting device will contact said 
illumination surface within a fifth rectangular area defined by said fourth line segment, 
a fourteenth line segment, a fifteenth line segment and a sixteenth line segment. 

Remarks : (*) The definition of the geometrical objects (illumination surface and the 
polygons) is so vague (see paragraph 2) that these elements are implicitly present in the 
lighting assembly disclosed in document D1. 

3.2 Documents D2 to D5 show also all the features of claim 1. 

3.3 Therefore, the subject-matter of claim 1 is not new. 

4 INDEPENDENT CLAIMS 5, 9 AND 13 

Moreover, documents D1-D5 disclose the features of these independent claims (as 
they can be understood, see paragraph 2). Therefore, the subject-matter of claims 5, 
9 and 13 is not new. 

5 INDEPENDENT CLAIMS 17, 21, 25 and 29 

Independent claims 17, 21, 25 and 29 are method claims corresponding respectively 
to claims 1, 5, 9 and 13 and are therefore not new either. 

6 DEPENDENT CLAIMS 2-4, 6-8, 10-12, 14-16, 18-20, 22-24, 26-28, 30-32 

Dependent claims 2-4, 6-8, 10-12, 14-16, 18-20, 22-24, 26-28, 30-32 do not contain 
any features which, in combination with the features of any claim to which they refer, 
meet the requirements of the PCT in respect of novelty and/or inventive step (Article 
33(2) and (3) PCT), see the documents D1 to D5 and the passages in the search 
report. 

Re Item VII 

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET} 

· Certain defects in the international application 

International application No. 

PCT /US2007 /086242 

7.1 The features of the claims 1-32 are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

7.2 Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT, 
which in the present case would be appropriate, with those features known in combi­
nation from the prior art (document D1) being placed in the preamble (Rule 6.3(b)(I) 
PCT) and with the remaining features being included in the characterising part (Rule 
6.3(b)(ii) PCT). 

7.3 Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document.identified therein. 

***** 

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005) 
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Possible steps after receipt of the international search report ( I SR) and 
written opinion of the International Searching Authority (WO-I SA) 

General 
inform at ion 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
inform at ion 

BNSDOCID: <XS __ 200704010Cl(J_> 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR. It is accompanied by the WO-ISA Unlike the 
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCf directly with the 
International Bureau of WI PO. The PCT reform of 2004 did not change 
this procedure. For further information please see Rule 46 PCT as well as 
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220. 

In principle, the WO-I SA will be considered as the written opinion of the 
I PEA. This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rule 54bis PCT). Amendments under Art. 
34 PCf can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/ amendments have been received the WO-I SA will be transformed 
by the IPEA into an IPRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand can still 
be withdrawn (Art. 37 Per). 

After receipt of the I SR/WO-I SA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PRP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Please also refer to the next box. 

At the end of the international phase the International Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER (international preliminary examination report). 

Rule 43 PCT, Rule 43bis PCT, Rule 44 Per, Rule 44bis PCT, PCT Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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Post Card, as described in MPEP 503. 
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Attorney Docket No. 5308-824 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: John Roberts et al. Confirmation No. 9825 
Application No.: 12/045,729 Examiner: David C. Nelms 
Filing Date: March 11, 2008 Group Art Unit: 2871 
For: Apparatus and Methods for Multiplanar Optical Diffusers and Display Panels for Using 

the Same 

Date: April 21, 2009 
Mail Stop: Amendment 
Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT TRANSMITTAL 
Sir: 

Attached is an Information Disclosure Statement listing of documents, together with a copy of any 

listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S. 

patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(ii). 

[2J In accordance with 37 CFR 1.97(b), the information disclosure statement is being filed: 

D (1) within three months of the filing date of a national application other than a continued 

prosecution application under §1.53(d}; 

D (2) within three months of the date of entry of the national stage as set forth in §1.491 in an 

international application; 

[2J (3) before the mailing of a first Office Action on the merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under § 1.114. 

D In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under § 1.113, a 

notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is 

accompanied by one of the following: 

D (1) The statement specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in the information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; or 

D No item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing the certification after making reasonable inquiry, 

no item of information contained in the information disclosure stc;;i.tement was known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; or 

D (2) The fee set forth in § 1.17(p); 
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In re: John Roberts et al. 
Application No.: 12/045, 729 
Filing Date: March 11, 2008 
Page 2 of 2 

D In accordance with 37 CFR 1.97(d), the information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by 

both of the following: 

D (1) The statement specified under 37 CFR 1.97(e), as follows: 

D That each item of information contained in the information disclosure statement 

was first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; or 

D That no item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing the certification after making reasonable inquiry, 

no item of information contained in the information disclosure statement was known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; and 

D (2) The fee set forth in §1.17(p); 

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a 

representation that a search has been made. 

In accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to 

be an admission that the information cited in the statement is, or is considered to be, material to patentability 

as defined in §1.56(b). 

D The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1.17(p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

~ No fee is believed due. However, the Director is hereby authorized to charge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Customer Number 65106 
Myers Sigel Sibley & Sajovec, P.A. 
P.O. Box 37428, Raleigh, NC 27627 
919-854-1 400 
919-854-1401 (Fax) 

Respectfully submitted, 

~~~~ 
Timothy J. Wall 
Registration No. 50,743 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 
I hereby certify that this correspondence is being transmitted via the Office electronic filing system in 

accordance with § 1.6(a)(4) to the U.S. Patent and Trademark Office on April 21, 2009. 

NarnG.~h FJe,'i' ,L,.,_ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/045,729 

65106 

FILING or 
37l(c)DATE 

03/11/2008 

GRPART 
UNIT 

2875 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. 
P.O. BOX 37428 
RALEIGH, NC 27627 

FIL FEE REC'D 

1160 

UKITED STATES DEPARTME.\IT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIO'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, V:irgmia 22313-1450 
\V½w.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

5308-824 20 3 
CONFIRMATION NO. 9825 

UPDATED FILING RECEIPT 

1111111111111111111111 ll]~!l~!~l!~l!~l!~!!IIH] 11111 111111111111111111 

Date Mailed: 04/14/2008 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
write to the Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this 
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this 
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the 
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections 

Applicant(s) 
John Roberts, Grand Rapids, Ml; 
Chenhua You, Cary, NC; 

Assignment For Published Patent Application 
Cree, Inc. 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 

Foreign Applications 

If Required, Foreign Filing License Granted: 03/19/2008 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/045,729 

Projected Publication Date: 09/17/2009 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

Apparatus and Methods for Multiplanar Optical Diffusers and Display Panels for Using the Same 

Preliminary Class 

362 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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UNITED STATES PATENT AND TAADEMARK OFFICE 

APPLICATION NUMBER FILING OR 371 (c) DATE 

12/045,729 03/11/2008 

65106 
MYERS BIGEL SIBLEY & SAJOVEC, P.A. 
P.O. BOX 37428 
RALEIGH, NC27627 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
-wvvw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John Roberts 5308-824 

CONFIRMATION NO. 9825 

Date Mailed. 04/03/2008 

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE 

The above-identified application has a new or revised projected publication date. The current projected 
publication date for this application is 09/17/2009. If this is a new projected publication date (there was no 
previous projected publication date), the application has been cleared by Licensing & Review or a secrecy 
order has been rescinded and the application is now in the publication queue. 

If this is a revised projected publication date (one that is different from a previously communicated 
projected publication date), the publication date has been revised due to processing delays in the USPTO 
or the abandonment and subsequent revival of an application. The application is anticipated to be 
published on a date that is more than six weeks different from the originally-projected publication date. 

More detailed publication information is available through the private side of Patent Application Information 
Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further 
assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101. 

PART 1 - ATTORNEY/APPLICANT COPY 
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Attorney Docket No. 5308-824 PATENT 

IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE 

In re: John Roberts et al. Confirmation No.: 9825 
Application No.: 12/045,729 
Filed: March 11, 2008 
For: APPARATUS AND METHODS FOR MULTIPLANAR OPTICAL DIFFUSERS 
AND DISPLAY PANELS FOR USING THE SAME 

Date: March 27, 2008 
Mail Stop MISSING PARTS 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE TO NOTICE TO FILE MISSING PARTS 
Sir: 

In response to the Notice to File Missing Parts of Application-Filing Date Granted 

(PTO-1533), mailed March 21, 2008 regarding the above-referenced patent application, 

enclosed is an executed Declaration and Power of Attorney document ( 4 pages) for this 

application. 

A copy of the Notice and a check in the amount of $130.00 for the surcharge under 37 

C.F .R. § 1.16(f), is also enclosed. This amount is believed to be correct. However, the 

Commissioner is hereby authorized to charge any deficiency or credit any overpayment to 

Deposit Account No. 50-0220. If any extension of time for the accompanying response or 

submission is required, Applicant requests that this be considered a petition therefor. 

Respectfully submitted, 

~\\J~ 
Timothy J. Wall 
Registration No. 50,743 

Myers Bigel Sibley & Sajovec, P.A. 
P. 0. Box 37428 
Raleigh, North Carolina 27627 
Telephone: (919) 854-1400 
Facsimile: (919) 854-1401 
Customer No. 65106 

CERTIFICATION OF TRANSMISSION 

I hereby certify that this correspondence is being transmitted via the Office electronic filing system in acc-ordance with 
§ l .6(a)(4) to the U.S. Patent and Trademark Office on March 7, 2008. 

Signature:'Y!,,u_ , 
Michele P. McMahan 
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ATTORNEY DOCKET NO. 5308-824 

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled "APPARATUS AND 
METHODS FOR MUL TIPLANAR OPTICAL DIFFUSERS AND DISPLAY PANELS 
FOR USING THE SAME," 
the specification of which 

D is attached hereto 

OR 

~ was filed on March 11, 2008 as United States Application No. 12/045,729 or PCT 

International Application Number and was amended on __ (if applicable). ----
I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment specifically referred to 
above. 

I acknowledge the duty to disclose information that is material to patentability as defined in 
37 C.F.R. § 1.56, including for continuation-in-part applications, material information that 
became available between the filing date of the prior application and the national or PCT 
international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f), or§ 365(b) of any 
foreign application(s) for patent, inventor's or plant breeder's rights certificate(s), or§ 365(a) 
of any PCT international application which designated at least one country other than the 
United States of America, listed below and have also identified below any foreign application 
for patent, inventor's or plant breeder's rights certificate(s), or any PCT international 
application having a filing date before that of the application on which priority is claimed. 

NONE D Yes D No 

Number Countty MM/DD/YYYY Filed Priority Claimed 
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ATTORNEY DOCKET NO. 5308-824 

I hereby claim the benefit under 35 U.S.C. § l 19(e) of any United States provisional 
application(s) listed below. 

Application Number(s) Filing Date (MM/DD/YYYY) 

I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) or § 
365( c) of any PCT international application designating the United States of America, listed 
below. 

Application No. Filing Date Status 
Patented/Pending/ Abandoned 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on infonnation and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following registered 
attomey(s) to prosecute this application and transact all business in the Patent and Trademark 
Office connected therewith. 

Send correspondence to: 

Direct telephone calls to: 

Facsimile: 

Customer No. 65106 
Timothy J. Wall 
Myers Bigel Sibley & Sajovec, P.A. 
P. 0. Box 37428 
Raleigh, North Carolina 27627 

Timothy J. Wall 
(919) 854-1400 
(919) 854-1401 
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ATTORNEY DOCKET NO. 5308-824 

Full name of first inventor: John Roberts 

I~ventor'sjL I/ /l /\ .J-
S1gnature: v-,,,.~:..+---t-;__~ ______ Date: 

Residence: Grand Rapids, Michigan 

Citizenship: United States of America 

Post Office Address: 1061 Plymouth Ave SE 
Grand Rapids, MI 49506-6525 
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ATTORNEY DOCKET NO. 5308-824 

Full name of second inventor: Chenhua You 

Inventor's {J)f) /) 11 j { / 
Signature: ~"1f!L.~ Date: 3 f 3 D 8'" 

Residence: 

Citizenship: 

Post Office Address: 

Cary, North Carolina 

United States of America 

209 Glebe Way 
Cary, North Carolina 27519 
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Electronic Patent Application Fee Transmittal 

Application Number: 12045729 

Filing Date: 11-Mar-2008 

Title of Invention: Apparatus and Methods for Multiplanar Optical Diffusers and Display 
Panels for Using the Same 

First Named Inventor/Applicant Name: John Roberts 

Filer: Timothy Jennings Wall/Michele McMahan 

Attorney Docket Number: 5308-824 

Filed as Large Entity 

Utility Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Fi Ii ng: 

Late filing fee for oath or declaration 1051 1 130 130 

Petition: 

Patent-Appeals-and-Interference: 

Post-Al I owance-and-Post-lssu ance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount Sub-Total in 
USO($) 

Miscellaneous: 

Total in USD ($) 130 
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Electronic Acknowledgement Receipt 

EFSID: 3059868 

Application Number: 12045729 

International Application Number: 

Confirmation Number: 9825 

Title of Invention: Apparatus and Methods for Multiplanar Optical Diffusers and Display 
Panels for Using the Same 

First Named Inventor/Applicant Name: John Roberts 

Customer Number: 65106 

Filer: Timothy Jennings Wall/Michele McMahan 

Filer Authorized By: Timothy Jennings Wall 

Attorney Docket Number: 5308-824 

Receipt Date: 27-MAR-2008 

Filing Date: 11-MAR-2008 

Time Stamp: 11 :29:42 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $130 

RAM confirmation Number 15678 

Deposit Account 500220 

Authorized User 

File Listing: 

Document I 
Number Document Description 

I 
File Name 

I 
File Size(Bytes) I Multi ,I Pages 
/Message Digest Part /.zip (if appl.} 
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253806 

1 5308_824_MissingParts.pdf yes 5 
2941 b0484ff5c6e2ba 1 a9364c00bbdf4a 

7b3563b 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Applicant Response to Pre-Exam Formalities Notice 1 1 

Oath or Declaration filed 2 5 

Warnings: 

Information: 

8204 

2 Fee Worksheet (PTO-06) fee-info.pdf no 2 
7ddb47b7d98a59e4ca1 c6e473ab9ede 

4b5827d27 

Warnings: 

Information: 

Total Files Size (in bytes): 262010 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary 
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the 
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due 
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/045,729 

65106 

FILING or 
37l(c)DATE 

03/11/2008 

GRPART 
UNIT 

2875 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. 
P.O. BOX 37428 
RALEIGH, NC 27627 

FIL FEE REC'D 

1030 

UKITED STATES DEPARTME.\IT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIO'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, V:irgmia 22313-1450 
\V½w.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

5308-824 20 3 
CONFIRMATION NO. 9825 

FILING RECEIPT 

11111111111111111 lllll ll]~!l~!~l!~l!~l!~Ul!~jjl~ 11111111111111111111111 

Date Mailed: 03/21/2008 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
write to the Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this 
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this 
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the 
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections 

Applicant(s) 
John Roberts, Grand Rapids, Ml; 
Chenhua You, Cary, NC; 

Assignment For Published Patent Application 
Cree, Inc. 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 

Foreign Applications 

If Required, Foreign Filing License Granted: 03/19/2008 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/045,729 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

Apparatus and Methods for Multiplanar Optical Diffusers and Display Panels for Using the Same 

Preliminary Class 

362 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 
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APPARATUS AND METHODS FOR :l\'IULTIPLANAR OPTICAL DIFFUSERS 

AND DISPLAY PANELS FOR USING THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to solid state lighting, and more 

particularly to tiles and/or panels including solid state lighting components. 

BACKGROUND 

[0002) Panel lighting devices are used for a number of lighting 

applications. A lighting panel may be used, for example, as a backlighting unit 

(BLU) for an LCD display. Backlighting units commonly rely on an arrangement of 

cold cathode fluorescent lamps (CCFL's) within a reflective enclosure. For example, 

referring to FIG. 1, which is a side view of a backlighting unit of the prior art, 

multiple CCFL's 1 can be arranged between a reflective surface 2 and an LCD panel 

3. Light from the CCFL's 1 can be reflected from the reflective surface 2 and partially 

reflected from the inside surface of the LCD panel 3. A portion of the light directed 

to the LCD panel 3 can transmitted to provide illumination for the LCD panel 3. The 

combination of the light directly transmitted to the LCD panel 3 from the CCFL's 1 

and the reflected light from the various surfaces can create a relatively uniform 

backlighting unit. The CCFL's 3, however, can require higher than signal level 

voltages and can generate undesirable amounts of heat, which can be problematic to 

dissipate. 

SUMl\'IARY 

[0003] A solid state lighting device according to some embodiments of the 

invention includes multiple solid state light emitters that are configured to emit light 

and a multiplane light diffuser including a first diffusion plane and a second diffusion 

plane that are separated by a gap. The multiplane light diffuser includes a first side 

that is configured to receive the light emitted from the solid state light emitters and a 

second side that is configured to transmit diffused light. 

[0004] In some embodiments, the multiplane light diffuser includes a 

diffuser plate that includes the first side of the multiplane light diffuser and is 

positioned a first distance from the solid state light emitters. The diffuser plate is 
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configured to define the first diffusion plane. The diffuser further includes a diffuser 

sheet that includes the second side of the multiplane light diffuser and is positioned a 

second distance from the solid state light emitters. The diffuser sheet is configured to 

define the second diffusion plane and the first distance is less than the second 

distance. In some embodiments, the diffuser sheet includes a substantially transparent 

plate and a diffuser film supported by the substantially transparent plate. In some 

embodiments, the diffuser sheet includes a diffuser film, a brightness enhancing film, 

a polarizing film and a substantially clear plate configured to support the diffuser film, 

the brightness enhancing film, and the polarizing film. 

[00051 Some embodiments may include multiple diffuser supports. In such 

embodiments, the diffuser supports may include a proximal end that is configured to 

be positioned proximate the solid state light emitters and a distal end that is 

configured to support the diffuser sheet. In some embodiments, the diffuser plate 

includes multiple diffuser plate holes that are configured to receive the diffuser 

supports. 

[00061 In some embodiments, the diffuser supports include steps for 

supporting, at the first distance from the plurality of solid state light emitters, the 

diffuser plate via the plurality of holes. Some embodiments provide that the diffuser 

sheet includes a diffuser film and a substantially clear plate configured to receive the 

diffuser film. 

[0007] In some embodiments, the solid state emitters include a third 

distance between adjacent ones of the plurality of solid state light emitters and the 

first distance is about one half the third distance. In some embodiments, the solid state 

emitters include a third distance between adjacent ones of the solid state light emitters 

and the second distance includes a distance in a range between the third distance and 

1.5 times the third distance. 

[0008] In some embodiments, the diffuser plate includes a scattering 

diffuser. Some embodiments provide that the diffuser plate includes a structured 

refractive diffuser. Some embodiments may include means for transmitting first 

diffused light from the first diffusion plane to the second diffusion plane. 

[0009] In some embodiments, the multiplane light diffuser includes a first 

diffuser plate positioned at a first distance from the plurality of solid state emitters, a 

second diffuser plate positioned at a second distance from the plurality of solid state 
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emitters, and a diffuser sheet supported by the second diffuser plate such that the first 

distance is less than the second distance. 

[0010] Some embodiments of the present invention may also include 

methods of providing diffused light. Some embodiments of such methods may 

include emitting light from multiple solid state light emitters arranged in a planar 

configuration, receiving the emitted light at a first side of a first diffusion plane that is 

a first distance from the solid state light emitters and transmitting first diffused light 

from a second side of the first diffusion plane. Methods according to some 

embodiments may include receiving the first diffused light from the first diffusion 

plane at a first side of a second diffusion plane that is a second distance from the solid 

state light emitters and transmitting second diffused light from a second side of the 

second diffusion plane. 

[0011] In some embodiments, transmitting the first diffused light includes 

transmitting light from a diffuser plate and transmitting the second diffused light 

includes transmitting light from a diffuser sheet that is supported by a substantially 

transparent sheet. 

[0012] In some embodiments, transmitting the first diffused light includes 

transmitting first diffused light from a first diffuser plate and transmitting the second 

diffused light includes transmitting second diffused light from a diffuser sheet that is 

supported by a second diffuser plate. In some embodiments, transmitting the first 

diffused light includes transmitting scattered diffusion light from a scattering diffuser 

plate. Some embodiments provide that transmitting the first diffused light includes 

transmitting the first diffused light from a structured refractive diffuser. 

[00131 In some embodiments, the solid state light emitters include a third 

distance between adjacent ones of the solid state light emitters such that the first 

distance is about one half of the third distance, and the second distance includes a 

value in a range between substantially the third distance value and substantially 1.5 

times the third distance value. 

[0014] Some embodiments of the present invention include a display that 

includes a backlighting panel. In some embodiments, a backlighting panel may 

include multiple solid state light emitters arranged in a substantially planar 

configuration. A first diffusion plane is configured to receive light from the solid 

state light emitters and to transmit first diffused light. A second diffusion plane is 

configured to receive the first diffused light and to transmit second diffused light. 
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The panel includes multiple diffuser supports configured to support a first diffuser 

plane structure at a first distance from the solid state light emitters and to support a 

second diffuser plane structure at a second distance from the solid state light emitters, 

wherein the second distance is greater than the first distance. In some embodiments, 

the display may also include a LCD display panel that is configured to receive the 

second diffused light and selectively transmit received light as display content. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The accompanying drawings, which are included to provide a 

further understanding of the invention and are incorporated in and constitute a part of 

this application, illustrate certain embodiment(s) of the invention. 

[0016] FIG. 1 is a side cross-sectional view of a CCFL backlighting panel 

as known in the prior art. 

[0017] FIG. 2 is a side cross-sectional view of a display including a solid 

state lighting device in accordance with some embodiments of the invention. 

[0018] FIG. 3 is a side cross-sectional view of a solid state lighting device 

in accordance with some embodiments of the invention. 

[0019] FIG. 4 is a side cross-sectional view of a solid state lighting device 

in accordance with some embodiments of the invention. 

[0020] FIGs. SA-5D are side cross-sectional views of solid state lighting 

devices illustrating different diffuser supports in accordance with some embodiments 

of the invention. 

[0021] FIGs. 6A-6B are side a cross-sectional view and a top view, 

respectively, of a structured refractive diffuser in accordance with some embodiments 

of the invention. 

[0022] FIG. 7 is a block diagram illustrating operations for providing 

diffused light according to some embodiments of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

[0023] Embodiments of the present invention now will be described more 

fully hereinafter with reference to the accompanying drawings, in which embodiments 

of the invention are shown. This invention may, however, be embodied in many 

different forms and should not be construed as limited to the embodiments set forth 

herein. Rather, these embodiments are provided so that this disclosure will be 
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thorough and complete, and will fully convey the scope of the invention to those 

skilled in the art. Like numbers refer to like elements throughout. 

[0024] It will be understood that, although the terms first, second, etc. may 

be used herein to describe various elements, these elements should not be limited by 

these terms. These terms are only used to distinguish one element from another. For 

example, a first element could be termed a second element, and, similarly, a second 

element could be termed a first element, without departing from the scope of the 

present invention. As used herein, the term "and/or" includes any and all 

combinations of one or more of the associated listed items. 

[0025] It will be understood that when an element such as a layer, region or 

substrate is referred to as being "on" or extending "onto" another element, it can be 

directly on or extend directly onto the other element or intervening elements may also 

be present. In contrast, when an element is referred to as being "directly on" or 

extending "directly onto" another element, there are no intervening elements present. 

It will also be understood that when an element is referred to as being "connected" or 

"coupled" to another element, it can be directly connected or coupled to the other 

element or intervening elements may be present. In contrast, when an element is 

referred to as being "directly connected" or "directly coupled" to another element, 

there are no intervening elements present. 

(0026] Relative terms such as "below" or "above" or "upper'' or "lower" or 

"horizontal" or "vertical II may be used herein to describe a relationship of one 

element, layer or region to another element, layer or region as illustrated in the 

figures. It will be understood that these terms are intended to encompass different 

orientations of the device in addition to the orientation depicted in the figures. 

[0027] The terminology used herein is for the purpose of describing 

particular embodiments only and is not intended to be limiting of the invention. As 

used herein, the singular forms 11a 11
, "an" and "the" are intended to include the plural 

forms as well, unless the context clearly indicates otherwise. It will be further 

understood that the terms "comprises" "comprising," "includes 11 and/or "including" 

when used herein, specify the presence of stated features, integers, steps, operations, 

elements, and/or components, but do not preclude the presence or addition of one or 

more other features, integers, steps, operations, elements, components, and/or groups 

thereof. 
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[0028] Unless otherwise defined, all terms (including technical and 

scientific terms) used herein have the same meaning as commonly understood by one 

of ordinary skill in the art to which this invention belongs. It will be further 

understood that terms used herein should be interpreted as having a meaning that is 

consistent with their meaning in the context of this specification and the relevant art 

and will not be interpreted in an idealized or overly formal sense unless expressly so 

defined herein. 

[0029] Reference is now made to FIG. 2, which is a side cross-sectional 

view of a display 100 including a solid state lighting device in accordance with some 

embodiments of the invention. A display 100 includes a backlighting panel 110 

configured to transmit diffused light 128 to an LCD display panel 102. The LCD 

display panel 102 is configured to selectively transmit the received diffused light 128 

as display content 130. 

[0030] The backlighting panel 110 may include multiple light emitters 112 

arranged on an emission source support structure 114. In some embodiments and as 

illustrated in FIG. 2, the emission source support structure 114 may be substantially 

planar such that the multiple light emitters 112 are arranged in a substantially planar 

configuration. 

[0031] In some embodiments, the light emitters 112 include, for example, 

solid state light emitting devices. Some embodiments provide solid state lighting 

devices that may include, for example, a packaged light emitting device including one 

or more light emitting diodes (LEDs). In some embodiments, light emitters 112 may 

include one or more LED emitter chips that are configured to emit light having one or 

more dominant wavelengths. In some embodiments, light emitters 112 may include 

white LED lamps that include a blue-emitting LED coated with a fluorescing 

compound that may modify the wavelength of at least some light that is emitted from 

the blue light emitting LED. In some embodiments, the fluorescing compound may 

include a wavelength conversion phosphor that converts some of the blue light 

emitted by the LED into yellow light. The resulting light, which is a combination of 

blue light and yellow light, may appear white to an observer. 

(0032] The backlighting panel 110 may include a first diffusion plane 122 

that is configured to receive light from the light emitters 112 and to transmit first 

diffused light 126. In some embodiments, the first diffusion plane 122 may include a 

diffuser plate. In some embodiments, the diffuser plate may be a simple scattering 
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diffuser such as a plate including a light filter color and/or pigment. In some 

embodiments, the diffuser plate may include a surface embossed diffuser, a louvered 

diffuser and/or a structured refractive diffuser, among others. The backlighting panel 

110 may include one or more reflective structures and/or surfaces (not shown) that 

may be configured to recycle portions of emitted light that is not initially transmitted 

by the first diffusion plane 122. 

[0033] The backlighting panel 110 may include a second diffusion plane 

124 that is configured to receive the first diffused light from the first diffusion plane 

122 and to transmit second diffused light 128 to the LCD display panel 102. In some 

embodiments, the second diffusion plane 124 may include a diffuser sheet that is 

positioned between the diffuser plate 122 and the LCD display panel 102. Some 

embodiments provide that the difference between the first distance and the second 

distance creates a gap between the first diffusion plane 122 and the second diffusion 

plane 124. In some embodiments, the gap may be determined as a function of a 

distance between adjacent ones of the light emitters 112. 

[0034] Reference is now made to FIG. 3, which is a side cross-sectional 

view of a solid state lighting device in accordance with some embodiments of the 

invention. A solid state lighting device may include multiple solid-state light emitters 

113 that may be supported by a support structure 114. In some embodiments, the 

support structure 114 includes a substantially planar geometry, however, 

embodiments described herein are not thus limited. For example, in some 

embodiments, the support structure 114 may include curved and/or curvilinear cross­

sections in one or more directions. Accordingly, diffusion components that are 

illustrated as generally planar may include curved and/or curvilinear cross-sections in 

one or more directions that may be consistent with the support structure 114. 

[0035) The solid state light emitters 113 may include one or more LED 

emitter chips that are configured to emit light having one or more dominant 

wavelengths. In some embodiments, solid-state light emitters 113 may include white 

LED lamps that include a blue-emitting LED coated with a fluorescing compound that 

may modify the wavelength of light that is emitted from the blue light emitting LED. 

In some embodiments, the fluorescing compound may include a wavelength 

conversion phosphor that converts some of the blue light emitted by the LED into 

yellow light. The resulting light, which is a combination of blue light and yellow 

light, may appear white to an observer. 
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[0036] In some embodiments, the solid state lighting device may include a 

multiplane light diffuser 120. A multiplane light diffuser 120 may be configured to 

receive light emitted from the solid state light emitters 113 into a first side 141 and 

transmit diffused light from a second side 143. In some embodiments, the multiplane 

light diffuser 120 may include a first diffusion plane that includes the first side 141 

and a second diffusion plane that includes the second side 143, such that the first 

diffusion plane and the second diffusion plane are separated by a gap. In the case of a 

substantially non-planar arrangement of solid state light emitters 113, the multiplane 

light diffuser 120 may be more accurately termed a "multilayer" light diffuser since 

the diffusion components may not be limited to a planar configuration. 

[0037] The first diffusion plane that includes the first side of the multi plane 

light diffuser may include a diffuser plate 140. The diffuser plate 140 may be 

positioned a first distance 147 from a surface defined by the solid state light emitters 

113. The diffuser plate 140 may include a scattering diffuser. In some embodiments, 

a scattering diffuser may include a light filter and/or pigment. In some embodiments, 

a scattering diffuser may include an embossed surface. The diffuser plate 140 may 

include a structured refractive diffuser that may include multiple refractive structures 

arranged on one or more surfaces of the diffuser plate 140. In some embodiments, the 

diffuser plate 140 may be a polycarbonate and/or acrylic material and may include 

prismatic pillows and/or extrusions on one or both sides. Some embodiments provide 

that a structured refractive diffuser includes multiple crossed linear prismatic 

lenselets. In some embodiments, a pattern oflenselets, prismatic pillows and/or 

refractive structures may be arranged in a pitch of approximately ½ to 2 times the 

pitch of the pattern of solid state light emitters 113. 

[0038] The second diffusion plane that includes the second side of the 

multiplane light diffuser 120 may include a diffuser sheet 142. The diffuser sheet 142 

may be positioned a second distance 148 from the surface defined by the solid state 

light emitters 113, such that the second distance 148 is greater than the first distance 

14 7. The diffuser sheet 142 may be configured to receive light from the diffuser plate 

140 and transmit light through the second surface 143 of the multiplane diffuser 120. 

[0039] In some embodiments, the first distance 147 and the second distance 

148 may be determined as a function of a third distance 149, which may be the 

distance between adjacent ones of the solid state light emitters 113. Some 

embodiments provide that the first distance 14 7 may be approximately ½ the third 
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distance 149. In some embodiments, the second distance 148 may be in a range 

including and the third distance 149 and 1.5 times the third distance 149. 

[0040] Reference is now made to FIG. 4, which is a side cross-sectional 

view of a solid state lighting device in accordance with some embodiments of the 

invention. The solid state lighting device may include multiple solid state light 

emitters 113, a support structure 114 and a multiplane diffuser 120 that includes a 

diffuser plate 140 and a diffuser sheet 142, as described above regarding FIG. 3. In 

some embodiments, the diffuser sheet 142 may include a substantially transparent 

plate 144 that is configured to support a diffuser film 146. In some embodiments, the 

diffuser sheet 142 may also include other films such as a prismatic brightness 

enhancing film (BEF) and/or a multilayer based reflective polarizer film (DBEF) 

(Not shown). Commercial examples of such films may include products such as those 

available under the name Vikuiti™, among others. 

[0041] Reference is now made to FIGs. 5A-5D, which are side cross-

sectional views of solid state lighting devices illustrating different diffuser supports in 

accordance with some embodiments of the invention. The solid state lighting device 

may include multiple solid state light emitters 113, a support structure 114 and a 

multiplane diffuser 120 that includes a diffuser plate 140 and a diffuser sheet 142, as 

described above regarding FIG. 3. In some embodiments, a solid state lighting device 

may include structural components that are configured to support the diffuser plate 

140 and/or diffuser sheet 142. Referring to FIG. 5A, the solid state lighting device 

may include device housing sidewalls 150. Diffuser plate edge supports 152 may be 

attached to, supported by and/or integrally formed into one or more of the device 

housing sidewalls 150. In this manner, the edges of the diffuser plate 140 may be 

supported at the first distance 147 (FIG. 3) from the multiple solid-state light emitters 

113. Diffuser sheet edge supports 154 maybe attached to, supported by and/or 

integrally formed into one or more of the device housing sidewalls 150. In this 

manner, the edges of the diffuser sheet 142 may be supported at the second distance 

148 (FIG. 3) from the multiple solid-state lighting emitters 113. 

[0042] Referring now to FIG. 5B, the solid state lighting device may 

include multiple diffuser supports 164 that are configured to support the diffuser plate 

140 via contact with, attachment to and/or mounting to the support structure 114. In 

some embodiments, the diffuser supports 164 may be supported by the support 

structure 114 and/or a device housing member (not shown) and be received by 
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multiple diffuser plate holes 162. In some embodiments, the diffuser supports 164 

may be configured to include one or more gradient surfaces, such as, for example, in a 

wedge and/or cone shape, among others. In some embodiments, the first distance 147 

(FIG. 3) maybe controlled by varying the size of the diffuser plate holes 162. For 

example, in the circumstance when the diffuser supports 164 include a conical 

geometry, a diffuser plate 140 including smaller diffuser plate holes 162 would be 

positioned at a greater first distance 147 (FIG. 3) than a diffuser plate 140 including 

larger diffuser plate holes 162. 

[0043] In some embodiments, the diffuser plate 140 may include diffuser 

plate holes 162 including more than one size such that the first distance 147 (FIG. 3) 

may be determined by the orientation of the diffuser plate 140 and/or the location of 

the diffuser supports 164. Stated differently, one set of diffuser plate holes 162 may 

be sized to position the diffuser plate 140 at a smaller first distance 147 (FIG. 3) than 

another set of diffuser plate holes 162. In this regard, the location of the diffuser 

supports 164 determines which set of diffuser plate holes 162 receive the diffuser 

supports 164. Thus a changing the locations of the diffuser supports 164, the first 

distance 147 (FIG. 3) may be determined. 

(0044] In some embodiments, the diffuser sheet 142 maybe supported by a 

housing side wall 150 and/or other type of structure to maintain the gap 160 between 

the diffuser plate 140 and the diffuser sheet 142. 

[0045] Referring now to FIG. 5C, in some embodiments the diffuser 

supports 164 may be configured to support the diffuser plate 140 and the diffuser 

sheet 142. In some embodiments, the diffuser supports 164 may include a proximal 

end 164b that is configured to engage, contact, attach to, mount on, and/or be 

integrally formed in the support structure 114 and/or other device housing component. 

The diffuser supports 164 may include a distal end 164a that is configured to be 

received by the diffuser plate holes 162 and to support the diffuser sheet 142. In this 

regard, the distal end 164a may support the diffuser sheet 142 and a gradient surface 

on the diffuser support 164 may support the diffuser plate 140. 

(0046] Referring now to FIG. 5D, the diffuser supports 164 may include 

diffuser plate support steps 170 that are configured to position the diffuser plate 140 at 

the first distance 147 (FIG. 3). In some embodiments, the support steps 170 may 

include a surface defined by a portion of greater diameter and/or cross-sectional size 

than the diffuser plate holes 162. In some embodiments, the support steps 170 may 
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include protrusions, such as wedge and/or tee structures, among others that are larger 

than the diameter and/or cross-section size of the diffuser plate holes 162, but do not 

extend to the proximal end 164b. The relative placement of the support steps 170 on 

the diffuser supports 164 may determine the first distance 147 (FIG. 3) and the overall 

length of the diffuser supports 164 may determine the second distance 148 (FIG. 3). 

[0047] Reference is now made to FI Gs. 6A-6B, which are side a cross-

sectional view and a top view, respectively, of a structured refractive diffuser in 

accordance with some embodiments of the invention. Referring to FIG. 6A, a 

structured refractive diffuser plate 180 may include multiple refractive extrusions 182 

that may be arranged in a pattern including rows and columns. The refractive 

extrusions 182 may include extrusion peaks 184 divided by extrusion grooves 186. In 

some embodiments, the extrusion peaks 184 may be formed to include a peak angle 

185 in the range from 120° and 170°. The structured refractive diffuser plate 180 may 

be formed using materials including a polycarbonate material and/or an acrylic 

material, among others. 

[0048] Referring to FIG. 6B, the refractive extrusions 182 may include, for 

example, a quadrilateral base and four extrusion facets 188 that are configured to 

converge at the extrusion peak 184. In some embodiments, the refractive extrusions 

182 may be considered as crossed linear prismatic refractive lenselets. In some 

embodiments, the refractive extrusions 182 may be configured using other base shape 

geometries such as, for example, hexagonal, circular, elliptical, and/or octagonal, 

among others. 

[0049] Reference is now made to FIG. 7, which is a block diagram 

illustrating operations for providing diffused light according to some embodiments of 

the invention. Light may be emitted from multiple solid state light emitters arranged 

in a substantially planar configuration (block 300). The emitted light may be received 

at a first side of a first diffusion plane that is at a first distance from the solid state 

light emitters (block 310). 

[0050] First diffused light may be transmitted from a second side of the 

first diffusion plane (block 320). In some embodiments, the first diffused light may 

be transmitted from a diffuser plate. In some embodiments, transmitting the first 

diffused light includes transmitting scattered diffusion light from a scattering diffuser 

plate. In some embodiments, the first diffused light is transmitted from a structured 

refractive diffuser plate. 
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[0051] The first diffused light is received at a first side of a second 

diffusion plane that is a second distance from the solid state light emitters (block 330). 

In some embodiments, the second diffusion plane may include a diffuser sheet and/or 

film that is supported by substantially transparent sheet and/or plate. Second diffused 

light is transmitted from a second side of the second diffusion plane (block 340). 

[0052] In some embodiments, the solid state light emitters are positioned 

such that adjacent ones of the solid state light emitters are a third distance from one 

another. In some embodiments, the first distance may be approximately ½ of the third 

distance. In some embodiments, the second distance may be in a range including 

approximately 1.0 to 1.5 times the third distance value. 

[0053] In the drawings and specification, there have been disclosed typical 

embodiments of the invention and, although specific terms are employed, they are 

used in a generic and descriptive sense only and not for purposes oflimitation, the 

scope of the invention being set forth in the following claims. 

12 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 821 of 836



Attorney Docket No. 5308-824 

That which is claimed is: 

1. A solid state lighting device, comprising: 

a plurality of solid state light emitters that are configured to emit light; and 

a multiplane light diffuser including a first diffusion plane and a second 

diffusion plane that are separated by a gap, the multiplane light diffuser including first 

side that is configured to receive the light emitted from the plurality of solid state light 

emitters and a second side that is configured to transmit diffused light. 

2. The device of Claim 1, wherein the multiplane light diffuser 

comprises: 

a diffuser plate that includes the first side of the multiplane light diffuser and 

is positioned a first distance from the plurality of solid state light emitters, the diffuser 

plate configured to define the first diffusion plane; and 

a diffuser sheet that includes the second side of the multiplane light diffuser 

and is positioned a second distance from the plurality of solid state light emitters, the 

diffuser sheet configured to define the second diffusion plane, 

wherein the first distance is less than the second distance. 

3. The device of Claim 2, wherein the diffuser sheet comprises: 

a substantially transparent plate; and 

a diffuser film supported by the substantially transparent plate. 

4. The device of Claim 2, comprising a plurality of diffuser supports, 

wherein the diffuser supports comprise: 

a proximal end that is configured to be positioned proximate the 

plurality of solid state light emitters; and 

a distal end that is configured to support the diffuser sheet. 

5. The device of Claim 4, wherein the diffuser plate comprises a plurality 

of diffuser plate holes that are configured to receive the plurality of diffuser supports. 
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6. The device of Claim 4, wherein the plurality of diffuser supports 

comprise steps for supporting, at the first distance from the plurality of solid state 

light emitters, the diffuser plate via the plurality of holes. 

7. The device of Claim 2, wherein the diffuser sheet comprises a diffuser 

film, a brightness enhancing film, a polarizing film and a substantially clear plate 

configured to support the diffuser film, the brightness enhancing film, the polarizing 

film. 

8. The device of Claim 2, wherein the plurality of solid state emitters 

comprise a third distance between adjacent ones of the plurality of solid state light 

emitters, and wherein the first distance comprises approximately one half the third 

distance. 

9. The device of Claim 2, wherein the plurality of solid state emitters 

comprise a third distance between adjacent ones of the plurality of solid state light 

emitters, and wherein the second distance comprises a distance in a range between the 

third distance and 1.5 times the third distance. 

10. The device of Claim 2, wherein the diffuser plate comprises a 

scattering diffuser. 

11. The device of Claim 2, wherein the diffuser plate comprises a 

structured refractive diffuser. 

12. The device of Claim 1, further comprising means for transmitting first 

diffused light from the first diffusion plane to the second diffusion plane. 

13. The device of Claim 1, wherein the multiplane light diffuser 

comprises: 

a first diffuser plate positioned at a first distance from the plurality of solid 

state emitters; 

a second diffuser plate positioned at a second distance from the plurality of 

solid state emitters; and 
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a diffuser sheet supported by th(;) second diffuser plate, 

wherein the first distance is less than the second distance. 

14. A method of providing diffused light comprising: 

emitting light from a plurality of solid state light emitters arranged in a planar 

configuration; 

receiving the emitted light at a first side of a first diffusion plane that is a first 

distance from the plurality of solid state light emitters; 

transmitting first diffused light from a second side of the first diffusion plane; 

receiving the first diffused light from the first diffusion plane at a first side of 

a second diffusion plane that is a second distance from the plurality of solid state light 

emitters; and 

transmitting second diffused light from a second side of the second diffusion 

plane. 

15. The method of Claim 14, wherein transmitting the first diffused light 

comprises transmitting the first diffused light from a diffuser plate and wherein 

transmitting the second diffused light comprises transmitting the second diffused light 

from a diffuser sheet that is supported by a substantially transparent sheet. 

16. The method of Claim 14, wherein transmitting the first diffused light 

comprises transmitting light from a first diffuser plate and wherein transmitting the 

second diffused light comprises transmitting light from a diffuser sheet that is 

supported by a second diffuser plate. 

17. The method of Claim 14, wherein transmitting the first diffused light 

comprises transmitting scattered diffusion light from a scattering diffuser plate. 

18. The method of Claim 14, wherein transmitting the first diffused light 

comprises transmitting the first diffused light from a structured refractive diffuser 

plate. 

19. The method of Claim 14, wherein the plurality of solid state light 

emitters comprise a third distance between adjacent ones of the plurality of solid state 
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light emitters, wherein the first distance. comprises approximately one half of the third 

distance, and wherein the second distance comprises a value in a range between 

substantially the third distance value and substantially 1.5 times the third distance 

value. 

20. A display comprising: 

a backlighting panel comprising 

a plurality of solid state light emitters arranged in a substantially planar 

configuration, 

a first diffusion plane that is configured to receive light from the 

plurality of solid state light emitters and to transmit first diffused light; 

a second diffusion plane that is configured to receive the first diffused 

light and to transmit second diffused light 

a plurality of diffuser supports configured to support a first diffuser 

plane structure at a first distance from the plurality of solid state light emitters 

and to support a second diffuser plane structure at a second distance from the 

plurality of solid state light emitters, wherein the second distance is greater 

than the first distance; and 

a LCD display panel that is configured to receive the second diffused light and 

selectively transmit received light as display content. 
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APPARATUS AND METHODS FOR MULTIPLANAR OPTICAL DIFFUSERS 

AND DISPLAY PANELS FOR USING THE SAME 

ABSTRACT OF THE DISCLOSURE 

Provided are solid state lighting devices that include multiple solid state light 

emitters that are configured to emit light and a multiplane light diffuser including a 

first diffusion plane and a second diffusion plane that are separated by a gap, the 

multiplane light diffuser including first side that is configured to receive the light 

emitted from the solid state light emitters and a second side that is configured to 

transmit diffused light. 
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