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--Ci;J: U@.~JJ'-Jlil~ 2 4 iJ,t@.~~- 1 5 0 ffe!JltL17'Jl:{1ii 
-t 0 J: -3 i: t@.~ili!i• 1 5 t ~ ~-'11-W: 1 3 t ~m~ 7 11v 

.b. 1 9~ftt....--C~'J'Ei"b"t, .:0~,~W:-'11-:f'!x: l 30m 
TifllUJ:ffi~ 7 ~ /Jlv.I. ·1 -f-✓-:~l$i!f) 6 \ ,t;1:7··5 ;z ~$1: 
J: 'J i11.001~ t.... --c H < .: u,,tzr i t.... < , .: ht: J:: 'J t@.~~ 
:nx:15c 0 W~ ::h~~J:~-tt6.: ciJ'--c··~6 . t t.:, ~ 
~ -'11-:f'!x: 1 3 U@.~~ :f'!x: 1 5ciJ''ll'J'Ei"b~h--Ci;J:01,,,. 
7 -::J U;I: , t@.~~ - 1 5 t: J: 'J +JJ'-7d:mttiixs"J'lil.lti~ 
T -ti . 
[ o o 3 4 J < m 5 0 Im) ffi 5 0Im-r-u , 1;RJ 6 i:~ 

T J: -3 t:, ffel:l.mtL 1 4 17'J t: f1ii"t -ti, ffi 10~~~- 1 
3 b O)~ffi 2 6 b &Zf'ffi 2 O)~~~- 1 3 c O)~ ffi 2 6 
c,ffi l (7)~~~:f'!x:1 3 b cffi2(7)~~~-1 3c(7)~ 
M$2 3 017'l~ ffit:~~ Wf.x "; q'- ,X!;l:~ J;if.x ·1~$ t: J: 
'J Ag i!f) -ti \ 1!;1:A u ~ ;IJ, t, i;J: Q .x •:;, q'-~ 2 7 ~%JJ.ltT 
0 • raj , .: (7)~, ~$ 2 3 t: t;I:, ffi 1 &U'ffi 2 Cl)~~~ 

W:c .x ·1 q'- .@ 2 7 c 0 rait: ~~t: ~ft=fi;J:~%.s"Jm~!llH%-ti 
t.:61')1: T i i!f}6 \ 1t;l:C riJ>Gi;J:6 tl'Ei".li.Xti~~ra11t'Ei" 
fM,--c-·~ -ti O)~ ltJj ('t_:,ll')N i i!f) 6 \ 1!;1: P d iJ> G-t;J:Utffz 
1W .tl:.M z-:ft JJ.ltT Q .: C ;/J>'/z=f i t.... \ \ O 

[ o o 3 5 J <ffi60I m l ffi60I m-c·u , l;RJ7 t:~ 
T J: -3 t:, w3nHL 1 4 17'Jt: {1~T -tiffi 10~~~- 1 3 
bJ:t: LE D-f-•:;7'NHlGt.... , LED -f- •:;7' 1 601E~ 
~&U':!:l ~~O) -3 ~0)- :1JO)~~ ~ffi 1 (7)~~~- 1 3 
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b t::tii/% l, J:Jc LED 1- "J 7'0)f{hjf O)~ffi~ffi 2 O).ii: 
~af~ 1 3 c t::W,;mT 0 , raj, ~ 0) LE D 1- "J 7'0)~$ji 
t ffi 1 Xtiffi 2 O).ii:~gl~ t O)fi®t!il:RI 7 i::~-t J: -3 
i::, w~'t1'7-1-\>-3 o~H!=lv ,--cmm-t 1 ~ t ti --c·~ 
0 l, J:.i£ lt-:fl!!0):1J$, f:JIJ _z t:C ~3'61t1£~~ ffl v •--C 
fflnlt~ ht-:i..J-00/JIIJl:IE~ffi t :!'l~ffic ~ifT 0 LED 
1- •y 7' ~ fflv 10:ti-&?i-l:.t:,v •--C' LE D-f- '1/ 7'0)]1~1i t 
ffi 10).ii:~gl~ 1 3 b &U'L ED 1- ·17'0)jt~ffic ffi 2 
0)-.ii:~~~ 1 3 c t ~ -f h-fhxtrnJ ~ -1.t--C ~~1t1:tff .. H: 
J: 'J ti®t-t 111?t ( 7 1J •1 7' 1- "J 7'?t ) ~mt , --c ttm-t 
0 ~ C ti"("~ 0, ~0)7 I) '1/ 7'-f- •:;7'$~ fflv '0 C '7,( 

-\>-~ .fflv •oi'.:,!J!ii~v '?J\.~ 1;,l:~m1~1.fnrn~--c··l) 0, 
r o o 3 6 l (ffi70)IfU ffi70)Lf~·r-ti, Jl3nHL1 

4 O)rqliJH:~:3'cttfruD\B 1 ~ :fEi~T 0 ~ t l: J: ".L LE 
D1- ·:; 7' 1 6 h~:3'61t1tlffflB 1 -z:··n.u:.-t 0 , ~ O)~, J'I 

•1 -;r-:: 10)te~£~ 1 5 O)J:.Ilfi1p1;,~:3'c't1WD'i'i 3 ui 
~teT 0 J: -3 /;:~ v /' .:::(%~:kl:%Ji.lt l, ~:3'{;jJ ~ roi/i'; 0 
J: -3 /;: l --C ti J: v • , 
( 0 0 3 7] (ffi80)LfU ffi80)L!¥--C·U, ~m.sp.~ 
1 30)1!'JJm 231:, ~~'t1:tff..+h'0~0*'-,1,Hiciil) 
0 v •Ii«-- 7- r-~:kO);i,l~1t1:tft.:I~ £pjjl1J l , i@iilili.Tt: ~ i:> 
T ~ t t:J: 'J J'l/'7' 3 2 ~%Ji.lt-t 0, i t-:«.-;z r- ~:kO) 
~ ~'t1:tfft~ EPlill'lT oti-&?i-, J 1J-.l.~:kO)~ ~'t1:tff..+ 
~, "< ;z J ~ fflv ,t-:.7-J 1J- /'EPllliJ$--C··Ep)ijliJ l --C%Ji.ltT 
1.: t;l)>--C··~ , ,:O)J: '3~1f?t~fflt•o t~mimra,O)m 
m!;l;>liJ1J~t ~o , rai , ~O)ffi80)Lmi--c··O)~Lliti, 
m~O)-f- •17'Jm&111m1e:3'cjf=ft:xtliD-t o tm?J\.1)'~ * Lt-: 
:JtW--c·frbho , 
(00 38 ] (ffi90)I:J¥) ffi90)I :J¥--C·U, :P''-1-\>~ 
✓ r t.J •1 J - ~ i:: J: 'J 1- •17'Jm&111m1e3't*TO)@J,t:?J\. 
l!fiJi" 0, .l,jJ:.O)J: -3 ~I:&t: J: 'J, !;RI 1 l:~-tfflmO)~ 
1i!!i0)%Jt& 10)-f- •17'tm11im1e:3'c*Th'~m~ho , rai, 
*ffi9 O)I:J¥H~~\•--C•', m~O)-f- ·:;7'$11•11m1e:3'c*T 
~~-&?i-~:kJt&O)i it l , tt~O)*Th'P./rJJ:'.O):t:l!JliJ--C··WcY'l 
lt..:'r' 1 7-7 ' v 1 t l --C;fiJ.ffli" 0 ~ t ti -z:··~ 0 , .l,jJ:.O) 
J: -3 ~ffi 1 ~ffi 9 O)I:j¥ ~*tr~m1f$l: J: 1J , *1eBJI 
t: f*0 ~ 1i!!i0)%!@ 10)-f- ·17'tmi:flim1e3'6*T~~mi"'o 
~ c ;1),-z: .. ~ 0 , 
r o o 3 9 l ~ »!!i0)%Jt& 2. ,xi:*1eeJ1i: ,;;H~»!!i0)% 

:1t&2 0)-f- ,:;7'Jm&111m1e:3'c*T':--Jt ,--c~neJJ-t 1 , *~»!!i 
0)%~ 2 0)-f- ·1 7°$11"1im1e:3'c*Tti, ~ 1i!!i0)%J1.& 1 t '"'1 
~O)~ i1ft::£·::Sv •--C ft~~ h --Ct •01J', ~ 1i!!i0)%!@2 
-z:·t ;L !;RI 1 1 i:~-t J: -3 t:, fy!J-Zt;f, Wis, ~is, !iFis 
0)3--JO)LE D1- ,:;7' 3 6 Ht~--c-~ ol'l•:;-;r-:J3 0 
H m•--C v•o~c~~~t l--Cv•o , 
r o o 4 o l -t~ht;,, ~ »/!i0)%!f£20)-t-•17'tm11•11m1e 

:3'c*Tti, JJ~ 1frnJl:1tiffiT 0 ltiilHL 3 4 ~ifT Ue~ 
~~3 5 t~~w:iffirL3 4 ~~<·J: -3 i:1:.~c*e~~~3 5 
0)-1JO)ffit:ti1?t~ht-:gfmlfl-~ 3 3 c 1)'0~0}'\ •1 -;r 
- :J 3 0 O)rq$t:: , 3--JO) LED 1- •:; 7' 3 6 ;l)>tlfH'iin.u:. 

(6) lffl2001-36154 (P200l-3p(A) 

~ho.: t i::J: 'Jfflnlt~h --Cv•o , .: .:-c··, 1tiffirL3 4 
0)11/ilffi00%~:ktil;RI 1 1 t:~T J: -3 /;:fflp:J--C·l)-, "'C ti J: v • 
l, it-:ffllIJ.l,::J.:7~0)IIJ%Xti1f%--C"ti J: <, fl,,>z0)%~:k 
O)i:p;/)>1;,fflll:lMJJ:'.T0~c;/)>--C'~0 , it-:, 1tiffirL3 
4 t::.t:,v •--C ti, LED 1- •:; 7" 3 6 ;1),1;, t±llllt~ ht-::3'c~J}J 
*~ < t 'J tc!.i"'t-:li)l:, ~ n/!i0)%Jt& 1 c i..l~l:ltiffirL 3 
4 O)fJ!IJOO~fflff ~-Ito~ t h'Rti lv ,, 
r o o 4 1 l t t-:, ~m.sp.~ 3 3 ti*e~?J\.JlifEtm 4 4 i: J: 

..., --c liv ,i: ?J\.JlifE~ ht-:ffi 1 O).ii:~~~ 3 3 a t 3--JO)ffi 
2 O).ii:~gl~ 3 3 b , 3 3 c , 3 3 d C ;l)>t@~1tifruff\:i 3 
3 e --c·W,1?,~ho ~ t t:J: 'J - PJ-f~~h --Cfflnlt~ho, 
.: .: --c·, *~1i/!i0)%/iJ 2 O)~m.sp.~ 3 3 t::.t:, t • "'C Ii, ffi 
10).ii:~~~3 3 a cffi20).ii:~~~3 3 b, 3 3 c , 
3 3 dl:,fh-fh, l'l/'7°3 7;1)>%fflt~h--Ct•o , raj, 

ffi10).ii:~~~33acffi20).ii:~~~33b, 33 
c, 3 3 ctO)~TOO <+·17'tmi:flim1e:3'c*Tl:J3v•--C:7~ 
flllJl:00--to*Ilfi) ti, J'l/'7' 3 70)$JJ\.~~t•"'C, tl!H'ii 
Ji--CJe~~ h --C v 10 ~ t h'Rti l ~ •, 
r o o 4 2 l -f l --c, *~1i!!i0)%Jt&2 i:.t:,v ,--c , }'\•:; -;r 

- :J30 ti, 1;R11 u :~-tJ:'3 i:, :'.J.-'~<tti, ffi20) 
.ii:~gl~33b0)- $,ffi20).ii:~~~33c0)- $ , 
ffi 2 O).ii:~~~ 3 3 d 0)- Jm&U'ffi 10).ii:~~ ~ 3 3 a 
0)-Jmh'ltiffirL 3 4 O)rqfll1H::11Lii-t 1 J: -3 i::, gJm.sp.~ 
3 3 Ue~~~ 3 5 t Hl-&?i- l --C fflli.ltT 0 , ~ 0) J: -3 i: 
fflfflt~ht21'1•1-;r-:J3 OO)ltiffirL3 40)rqJmt:.t:,v, 
--C, LED 1-•:;7' 3 6 ~, ffi 10).ii:~~~3 3 aJ:./;:W, 
-&?i-l, LE D-f-•:;7'360)Jl~ffi&U':!'l~ffi0)-31:::,0)-
jj"O)~ffi~ffi 10).ii:~af~3 3 a t:W,ml, LE D1- •:; 
7'3 60)fJ!!1f0)~1i~-fh-fh, ffi20).ii:~~t/x3 3 
b, 33c , 33dl:ttil%To , rai, ffilO).ii:m'i:~~3 
3 a&rf'ffi 20).ii:~~~3 3 b, 3 3 c, 3 3 dO)§cii 
~I~l--C 3--JO)LE D-f-•:,7'0)~~ffi~7 1J •:,7'-f-,:, 
7'$--C'ttimT 0 J: -3 t: l --C ti J: v •, 
r o o 4 3 l t t-:, ~ »!!i0)%w 2 0)-f- •1 7'Jm11"!i~1e:3'6* 

T ti, ~ 1i/!i0)%/l'J 1 t '"'1~, wiffirL 3 4 l::~:3'61t1tlfff'i'ih' 
:fE:t~~h --C LED 1- ·:, 7' 3 6 h\M.u:.~h --C v • 0 , 
r o o 4 4 l i::J.J:.O) J: -3 i::mJvt ~ ht-:~»!!i0)%JL1j_ 2 0)-f­

·17'tmi:flim1e:3'c*Tti, ~ »!!i0)%:/i'J 1 c i..i~,:~m1~h' 
'iiJ1J~--C·l) 1J, JJ•-Z --C, (y!J .zt;fffis, ~is, !iFisO)LE D 
1- "17'3 4 ~:tl~T 0 ~ c t::J: 'J 7 Jvt.J '7 - *~;l),tiJ1J~ 
c~o , i;Rl15~,i;Rl l1 0)3--JO)LED1-o/734~ 
1-t.z --C, ffisL E D-f- '1/ 7'3 6 1 , ~isL E D-f- '1/ 7' 3 
6 2&U'!iFisLE D1- •:,7' 3 6 3 ~fflv•--Cfflfflt~ht-:7 
,L; '7- *~h"AJ1l~~~»!!i0)%/l'J 2 0)-f- •1 7'Jm1:t°11m1e:3'6 
*TO)fyiJ~~i"ff'3ftJltRI--C··l)o , ~ O)l;R) 1 5 0)-f- ·:, 7'$&'11 
m1e:3'c*T i::.t:, v •--C , ffis L E D 1- '1/ 7' 3 6 1 .&U'~is 
LED 1- '1/ 7 ' 3 6 2 ti v •i"h ti ~ 1~~m* f~-&?i-~m¥-~ f:.f,;~ 
.fflv •--Cfflli.lt ~ht-: LED 1- •:, 7°--C"l)-, --C, 1e:3'600--C'l) 0 
i..J-OOt: n lJ!IJ&rf'plJ!IJO)~ffi;l),%Ji.lt~h -C v •0 , it-:, 
~ f~~m* f~ -&?i-~m¥-?jPJ-~ m V •--C fflnlt ~ ht-:ffis LE D 1-
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"J 7°3 6 1 &UJNreL E D-f- "; 7°3 6 2 {:::b~ 1--C n iJ{tl& 
U' P f!ltl01ltt~t:L Je:31:00l:::b~ 1--Cx-tfiJ1ML.l:.l::Wc1m'.~ :h, 
ftt i l <!:l:MfiJ¼JJL..l:.0--th-ilH::'lf3nlt2>:h0 . fai , ljs:Wfi& 
0'/f3!'W 2 0-f- ·1 7°$i:1c:Ml1Je:3\:1kfl;J:, Wfi/!i0'/f3l1.& 1 c 11.J 

t,R0:n?t·c1t • --t i.:: t -JPr·~ i 0 

r o o 4 5 l ~'lf3(71J. J,.:J.J:.0W1i/!i0'/f30 1 &U' 2 --c-·1;1:, 
l\/'7°17a, 1 7b , 1 8a , 1 8 b ~J:m,--cW~~ 
flxl::W~T 0 J: ·:H:: ltd.f , ljs:JeSJl!;J:;: :hl::~.fU:i 'f, J\ 

1/7° ~ ffl ~, 0 ;: t ~ < , M 1 01ff~~flx t M 2 01ff~~ 
fix~ f-:h-fhrnUU~~~flx0~~l::tf~T 0 J: -3 I:: l --C 
bJ:~, , --t~::bi:>, i;Rll 2 l:::if-;--t J: -3 1::, IJH~5 3 a 
t, tmff~ 5 3 a 1:: J:., --ClL~ ,1::*E~-n'-liffE2>:h-/J>"?f-:h-f 
n1 \ 1/7°~:(;f l --C ~ ,~~ ,ffi 1 01ff~~flx 5 3 b &U'M 2 
0:si:~~flx 5 3 c t -Jpt;,~ i ~~-'Fflx~ m~ ,--cfflmt L --c 
b J: ~, , ;: ;: -z:··, l;RI 1 2 l:::if-; lt.:(71J-Z:·U, M 1 01ff~~ 
flx5 3 b&U'M201ff~~flx5 3 d::J3~,--c, -f-·1 7°0 

tf-€.00 0iifii!lii\ll:: 1.i'.r1m'.--t 0 $-n'-1::-tJJ I) :7:: ~ $ ~'lf3nlt l --C ~, 
0 , .:: 0 J: -3 i:: tJJ I) :7:: ~ ~ 'lf3 nlt--t 0 .:: t l:: J: I) W~~flx 
ta-€.l~t~~--€.lfilffl~*~<~~00~,m~~ 
J.t~~J:.~-tti.::t#~~Q. i~, .::0-t)Jl'.)):::~0)$ 
-5J'-l::(71Ji..t;L Utlt.:'fstlt~~~l::--t 0:si:~..x •;,~~fiili 
l, ;: 0-tJJ I) :7:: ~ 0$-n'-t··t~Me--t 0 J: -3 i::--t 0 ;: t b -z:·· 
~ Q O L,;I;> l~-Ji 0' ljs:JeSJl{:::b~ ,--c;: 0)-t}J I)):::~ !;J:i:, 
1J!O);jt)jjt~*-z:··~ ~ \ 0 

[ o o 4 6 l J,.:J.J:.0Wfii!i0'/f3/i'J. 1 &U'2 -CU, ~~-'Fflx 
1 3.3Zl;l: 3 3 UE~~flx 1 5 Xl;J: 3 3 ~tilh--€.::b-tt--C r, 
·1 -;,-- :J 1 Xii 3 o ~fflnltT 0 J: -3 I: Lt.: , ;: 0J: -3 !:: 
fflmt--t 0 .:: t 1:: J: I) , 1-- ·1 7°$J'i:1~Je:7e*-=f-~&k-z:·+-n'­
~w!la"J5~ ~ i:i"?.:: t -/J'>t··~ 0;: t l;J:J:.~ lt.: o l-/J> l~ 
-f)'>t;,, ~~-'Fflxl 3.3Zl;l:3 3 J:.l:: LED-f-•;,7°Hl~ 
L, *E~~flx 1 5 x 1;1: 3 o ~ m~ ,i.:: t ~<, tltJG2-:n 
t.: LE D-f- '1/ 7°~ ~:31:'tiifff~t·}til:: l --C, 1- •;, 7°$J'i:1~ 
Je:7e*-=f-~fflnlt--t 0.:: t b "iiJfi~•c&.l 0. --t~::bi:>, l;RI 1 
3 {:::if-;--t J: 'J {::, If ff~ 6 3 a c , If ff~ 6 3 a I: J: --:> --C 1[ 

~ , i::*E~-n'-liffE~ :ht.:M 1 01ff~~flx 6 3 b &U'M 2 01ff 
~~fix 6 3 c t 'h' t;,~ i~~-'Fflx~ m~ ,, ffet:il!B'L~ff--t 
i~flx~m~,i.:: t~<, ~~-'FflxJ:.t::rni:m, ~:31:,r:1:11 
ff~ 6 1 ~'lf3nlt--t 0;: t I: J: I) fflnlt l --Cb J: ~, , ;: 0 J: -3 
i::--t 0 t Wfi/!i0'/f3ltU &U' 2 !::lt!f!x l --Cfflnlt~fffi~!::-z:·· 
~, ~~0)-f- ,17°$J'i:1~JeJ'c*-=f-~~filli l::-z:··~ 0 , fai, 
.::01;R1 1 3 0mmti:::B~ ,--c i , 1'\::,,7•~~~1t--cmm--t i 
J: -3 !:: l --C b ~ ~, l, M 1 01ff~~flx 6 3 b &U'M 2 0 
:iff~~flx 6 3 c ~mi:•, w~~flx0~:1i1::mm--t i J: :i 
{:: l --c b J: ~ \ 0 it.:' ljs:JeSJl!;l:' Wfii!i0'/f3/i'J. 1 &U' 2 -z:-· 
~Jta.JJ L, t.: LE D 1-- '1/ 7 °-/J'> 1 "? )Z!;l: 3 "?O)t:;-€,1::~iJE ~ :h 
0 b0-Z:·U~<, LE D-f- •;, 7"0 @~ 1;1:ff~ l::~tRt·~ 
0 , (71J i.. !;f, ~'B, 1l'B0 2 'B t· &.l ., --C b J: < , ;: 0 J: 
-3 i::--t 0 t Je:31:'B ~ JtH 0;: t-fJ,-z:··~ 0 . 
[ 0047 ] 
[ ~SJIO):W.)~ ] J,.:J_J:.~$*HH::~Jta}I lt.: J: -3 {::, 2js:Je13JI!::{* 

( 7 ) lffl 2 0 0 1 - 3 6 1 5 4 ( P 2 0 0 1 - 3 p~W,: 

0 M 1 0+ ·1 7°tfhfb~JeJ'c*-=f-l;J:, J:.~cffei::iI!HL ~ ffT 0 
J:.~ct:E~~flx t t,E~-n'-J!lt$l:::b~ ,--cl[~ , i::-n'-J!lt~ :ht.:M 
1 t M 2 01ff~~flx'h'*E~t1tmff~-Z:"t~-€. 2- :h --C ~ 0 ~~ 
lJl-flx t -fJ,, J:.~c*E~-n'-J!lt$-/J'> J:.~cffei::iilHL17'J 1:: fi'.L1m:T 0 J: 
:i i::t~-€.2- n --c ~ i r, -1 -;i-- ::~ m~ ,--cmmt 2-n --c ~, 
i • .::0J: :i 1::;ttmt--t i.:: t-z:-·, ~~1P-flx0'=1~ ~flE* 
f:J!JO)~flx~lfff~)i{::!tlftx l --C~ < l --Cb ' J:.~crE~~flx 
l::J: IJ*-=f-0~1'iiXs"J5~J.tHttf<j,-Z:--~, ~{ll.t l--C0-f-•;, 
7'$J'i:i~Je:3'c*-=f-0'=1 ~ ~~ < T 0;: t -fJ,•c ~ 0, 
r o o 4 s l it.: , 2js:JeaJ1i::1*ia20+•17°$J'i:1~Je 

:31:*-=f-l;J:, *@~-n'-J!lt$l:::b~,--c1L~,1::-n'-liffE~:ht.:M 1 t 
M 2 01ff~~flx'h'*E~-n'-liffEMi!:::b ~ 1--C*E~-tttmff~l::J: I) 
t~-€.~:h --C ~ 0~~-'FflxH1ili.., ~t-'FflxJ:.l::J:.~cL ED 
1- ,;,7'-fJ,tUx ~ :h --C tW ffM1 ii:~ :h --C ~, 0 0 -z:-·, J:.~c- 1 
01- ·1 7 '$ J'i:i~Je:31:*-=f-c 11.]t,R!::~~1::-z:-·~ l-/J> b fflnlt 
~M~l::-Z:" ~ 0 . 
[ 0 0 4 9 l it.:, 2js:Jel3JII::{* 0 M 1:bJ:U'M20+ ·1 

7°$J'i:1~JeJ'c*-=f-0• m:n?t!:: J: :ht;L M 1 :b J: U'M 2 
01- ·17'$ J'i:i~Je:31:*-=f-~ ~~!::• m--t 0;: t -/J'>t·~ 
Q, 
rn1000M~~~naJJl 
r 1;R11 l ljs:JeaJJi::f* 0Wfif!i0'/f3:liJ. 101-- -1 7'$J'i:i~Je 

:3'c*-=f-0fflnlt~:ir-;'"t*H:W.~t·&.l 0 , 
[ ~ 2 ] Wfif!i0)'/f3/i'J 1 0 • m:n?tl:::b It 0 M 1 0Im 

HJtaJJ--t i t.:lib0mjl,'.a"J~1t1roo~-z:··iv) i . 
[ ~ 3 ] Wfi/!i0)'/f3)t& 1 O)!JS4m:n?tl:::b It 0 M 2 0Im 

~~naJJ--t i t.:/Jb0mj\'.s"J~lffioo~-z: .. &) i , 
[~4 ] Wfi/!iO)'Jf3)tU 0 • m:n?tl:::blt0M30Im 

~~naJJ--t i t.:lib0mj\'.s"J~1t1roo1;R1-z:··iv) i . 
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(54) [Title of the Invention] Chip Component Type
Light Emitting Device and Manufacturing Method
Thereof

(57) [Abstract]
[Problem]  To provide a chip component type light

emitting device which can easily be made thin, and the 
method of manufacture thereof. 

[Means for Solving]   
[The device] is provided with a package comprising an 

insulation substrate which has a through hole that pierces 
through in the thickness direction, and a thin flat 
platebonded to one surface of the substrate so as to plug 
the through hole; and an LED chip, provided on the thin 
flat plate inside the through hole; the thin flat plate has 
first and second metal thin plates which are separated 
from each other with an insulation separation part bonded 
by an insulating resin, with bonding with the insulation 
substrate conducted so that the insulation separation part 
is positioned inside the through hole; one electrode from 
among the positive electrode and negative electrode of 
the LED chip is connected to the first metal thin plate, 
while the other electrode of the LED chip is connected to 
the second metal thin plate.
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[Claims] 
[Claim 1]  A chip component type light emitting device for 

which an LED chip is resin-sealed on a thin flat plate, 
characterized wherein the thin plate has first and second metal 
thin plates which are separated from each other with an insulation 
separation part, bonded by an insulating resin; and one electrode 
from among the positive electrode and negative electrode of the 
LED chip is connected to the first metal thin plate, while the other 
electrode of the LED chip is connected to the second metal thin 
plate

[Claim 2]   A method for manufacturing a chip component 
type light emitting device, provided with a package comprising 
an insulation substrate which has a through hole that pierces 
through in the thickness direction, and a thin flat plate bonded to 
one surface of the insulation substrate so as to plug the through 
hole; and an LED chip provided on the thin flat plate inside the 
through hole; comprising the following steps: 

an insulation and separation step by which at each area of a 
metal thin plate base material having a plurality of areas that 
become each thin flat plate of the package, an insulation 
separation part for insulating and separating the first metal thin 
plate and the second metal thin plate is formed; 

a bonding step for bonding the insulation substrate on each 
respective area for which the insulation separation part is formed, 
such that the insulation separation part is positioned inside the 
through hole of the insulation substrate; and 

a connecting step for connecting one electrode from among the 
positive electrode and the negative electrode of the LED chip to 
the first metal thin plate, and connecting the other electrode of the 
LED chip to the second metal thin plate. 

[Claim 3]    A method for manufacturing a chip component 
type light emitting device, provided with a thin flat plate for 
which first and second metal thin plates, which are separated 
from each other, are bonded at an insulation separation part; and 
an LED chip for which one electrode from among the positive 
electrode and negative electrode is connected to the first metal 
thin plate, while the other electrode is connected to the second 
metal thin plate; the method for manufacturing a chip component 
type light emitting device characterized by comprising the 
following steps: 

an insulation and separation step for each area of the metal thin 
plate base material having a plurality of areas which become the 
respective thin flat plates of the package, forming an insulation 
separation part for insulating and separating the first metal thin 
plate and the second metal thin plate; and 

a connecting step of connecting the one electrode of the LED 
chip to the first metal thin plate, and of connecting the other 
electrode of the LED chip to the second metal thin plate. 

[Claim 4]   The method for manufacturing a chip component 
type light emitting device according to claim 2 or 3, wherein the 
insulation and separation step comprises the following steps: a 
step of, at each area that becomes the thin flat plate, forming a 
separation slit that pierces through the metal thin plate base 
material in the thickness direction, to separate the first metal thin 
plate and the second metal thin plate, and 

a step of filling insulating resin in the separation slit, for 
forming an insulation separation part for which the through hole 
is filled with the insulating resin. 

[Detailed Description of the Invention] 
[0001] 

[Technological Field of the Invention]  The present invention 
relates to a chip component type light emitting device for surface 
mounting used as a light source for switch-internal lighting, a full 
color display, a liquid crystal backlight and the like, and to the 
manufacturing method thereof. 

[0002] 
[Prior Art]   From the past, chip component type light emitting 

devices have been widely used as a light source for switch-
internal lighting, full color displays, liquid crystal backlights and 
the like. With the conventional chip component type light 
emitting device, as shown in FIG. 16, for example, an LED chip 
103 is provided on a substrate 101 comprising a resin laminated 
article or the like, and this is sealed using a translucent resin 105 
for sealing on the substrate 101. Here, on the substrate 101, using 
electroless and electroplating or the like, plating electrodes 102 
comprising a metal pattern are formed separated from each other 
so as to face opposite at the top surface and bottom surface of the 
substrate 101. Then, the LED chip 103 is bonded on one of the 
plating electrodes 102 on the substrate 101, and the negative 
electrode and positive electrode of that LED chip 103 are 
respectively connected to the plating electrodes 102 using 
bonding wire 104 or the like. 
[0003]   Also, the chip component type light emitting device 
shown in FIG. 17 is a type that does not use a substrate, and has 
the LED chip bonded and resin-sealed on a lead frame processed 
to a prescribed shape. Specifically, the LED chip 103 is bonded 
on one lead frame 112b of the lead frames 112a, 112b arranged 
facing opposite, the negative electrode and positive electrode of 
that LED chip 103 are respectively connected to lead frames 
112a, 112b using the bonding wire 104 or the like, and the 
entirety is resin-sealed using a translucent resin 109. 

[0004]  
[Problems the Invention Attempts to Solve]   However, the 

conventional chip component type light emitting device shown in 
FIG. 16 requires a fixed substrate thickness to ensure mechanical 
strength, and because the structure has the light emitting diode 
chip 103 mounted on the substrate 101, there have been limits to 
making the chip component type light emitting device thinner. 
Also, since it is mainly only the plating electrodes 102 that 
conduct heat generated from the light emitting diode chip 103, 
there has been a problem of insufficient heat dissipation. 

[0005]   Also, with the conventional chip component type light 
emitting device shown in FIG. 17 which does not use a substrate, 
to maintain mechanical strength, compared to FIG. 16, at the 
bottom part of the lead frame 112b on which the light emitting 
diode chip 103 is mounted it is necessary to have resin of 
sufficient thickness to hold the lead frame, so the problem 
remains wherein there is a fixed limit to how much thinner it can 
be made. 

[0006]   In light of this, the purpose of the present invention is 
to provide a chip component type light emitting device which can 
easily be made thin, and the manufacturing method thereof. 

[0007]   
[Means to Solve the Problems]   To achieve the purpose noted 

above, the chip component type light emitting device of the 
present invention is  
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a chip component type light emitting device for which an LED 
chip is resin-sealed on a thin flat plate, wherein the chip 
component type light emitting device is characterized in that the 
thin plate has first and second metal thin plates which are 
separated from each other with an insulation separation part 
bonded by an insulating resin; one electrode from among the 
positive electrode and negative electrode of the LED chip is 
connected to the first metal thin plate, while the other electrode 
of the LED chip is connected to the second metal thin plate. The 
chip component type light emitting device configured in this 
way can have the thickness of the chip component type light 
emitting device be made thinner by an amount so that it is 
possible to make the thickness of the thin flat plate thinner 
compared to the substrate of the prior art example. 

[0008]   With the chip component type light emitting device 
of the present invention, it is also possible to have the thin flat 
plate, and an insulation substrate which has a through hole 
piercing through the thickness direction, be bonded so as to plug 
the through hole. It is thereby possible to better maintain the 
mechanical strength of the device using the insulation substrate, 
and possible to retain the mechanical strength to be sufficiently 
high, even if the thickness of the thin flat plate is thinner than 
that of the substrate of the prior art example. 

[0009]   Also, it is possible to have the thickness of the first 
metal thin plate and of the second metal thin plate be 
sufficiently thinner than the substrate with the prior art example 
in FIG. 16, and to be thicker than the plating electrode film 
formed on the substrate. Therefore, it is possible to make the 
heat conduction of the first and second metal thin plates greater 
than that of the conventional plating electrode film, so it is 
possible to render a sufficient heat dissipation effect, and to 
have a high current flow to the light emitting device. Also, with 
this chip component type light emitting device, it is not 
necessary to implement a bending process on the first and 
second metal thin films of the thin flat plate, so residual stress 
that accompanies the bending process does not occur on the thin 
flat plate. 

[0010]   Also, with the chip component type light emitting 
device, the first metal thin plate is further insulated and 
separated into a plurality of areas, a plurality of LED chips are 
provided so as to have an LED chip arranged in each area, and 
the positive electrode of each of the LED chips can also 
respectively be connected to one insulated and separated area. 

[0011]   Furthermore, with the chip component type light 
emitting device, it is also possible to form bumps on each 
surface of the first and second metal thin plates facing outside of 
the package. 

[0012]   Yet further, when using the  insulation substrate 
which has a through hole so that the light output from the LED 
chip is emitted efficiently, the insulation substrate through hole 
preferably has the side surface of the through hole tilted so as to 
broaden the facing from one surface to the other surface of the 
insulation substrate. 

[0013]   Also, with the chip component type light emitting 
device, it is possible to respectively connect the one electrode of 
the LED chip and the first metal thin plate, the other electrode of 
the LED chip, and the second metal thin plate using wire. 

[0014]   Also, with the chip component type light emitting 
device, when the LED chip has the positive electrode and the 
negative electrode on the same side surface, it is possible to 
respectively face one electrode from among the positive 

electrode and the negative electrode, the first metal thin plate 
and the other electrode, and the second metal thin plate opposite 
each other, and to connect them using an electrically conductive 
material. Thereby, light emitted by an LED chip configured 
using a translucent substrate, for example, can be output via the 
translucent substrate. 

[0015]   Also, with the chip component type light emitting 
device, at the outside surface of the package, the insulating resin 
is preferably formed so as to respectively extend to the surface 
of the first and second metal thin plates from between the first 
and second metal thin plates. It is thereby possible to prevent 
short circuiting of the first metal thin plate and the second metal 
thin plate when mounting. 

[0016]   Also, with the chip component type light emitting 
device of the present invention, by having bumps formed 
respectively on the outside surface of the first and second metal 
thin plates, and forming the insulating resin so as to essentially 
cover the outside surface of the first and second metal thin 
plates except at the part at which the bumps are formed, it is 
possible to have a chip component type light emitting device for 
which mounting is possible using bumps. 

[0017]   Furthermore, with the chip component type light 
emitting device of the present invention, the bumps are 
preferably formed on recesses which are respectively formed on 
the outside surface of the first and second metal thin plates. It is 
thereby possible to make the bonding strength (soldering 
strength) stronger when mounting the chip component type light 
emitting device. 

[0018]   Also, the first method for manufacturing the chip 
component type light emitting device of the present invention is 
a method for manufacturing a chip component type light 
emitting device provided with a package, comprising an 
insulation substrate which has a through hole that pierces 
through in the thickness direction, and a thin flat plate bonded to 
one surface of the insulation substrate so as to plug the through 
hole; and an LED chip provided on the thin flat plate inside the 
through hole; comprising the following steps: an insulation and 
separation step by which at each area of a metal thin plate base 
material having a plurality of areas that become each thin flat 
plate of the package, an insulation separation part for insulating 
and separating the first metal thin plate and the second metal 
thin plate is formed; a bonding step for bonding the insulation 
substrate on each respective area for which the insulation 
separation part is formed, such that the insulation separation part 
is positioned inside the through hole of the insulation substrate; 
and a connecting step for connecting one electrode from among 
the positive electrode and the negative electrode of the LED 
chip to the first metal thin plate, while connecting the other 
electrode of the LED chip to the second metal thin plate. By 
using this manufacturing method, it is possible to easily produce 
the chip component type light emitting device. 

[0019]   Also, the second method for manufacturing a chip 
component type light emitting device of the present invention is 
a method for manufacturing a chip component type light 
emitting device provided with a thin flat plate for which first 
and second metal thin plates which are separated from each 
other are bonded at an insulation separation part; and an LED 
chip for which one electrode of the positive electrode and 
negative electrode is connected to the first metal thin plate, and 
the other electrode is connected to the second metal thin plate; 
the method for manufacturing a chip component type light 
emitting device characterized by comprising the following steps: 
an insulation and separation step for each area of the metal thin 
plate base material having a plurality of areas which become the 
respective thin flat plates of the package 
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forming an insulation separation part for insulating and separating 
the first metal thin plate and the second metal thin plate; and a 
connecting step of connecting the one electrode of the LED chip 
to the first metal thin plate, and of connecting the other electrode 
of the LED chip to the second metal thin plate. With this 
manufacturing method, it is possible to easily manufacture the 
chip component type light emitting device. 

[0020]   With the method for manufacturing a chip component 
type light emitting device of the present invention, it is preferable 
that the insulation and separation step comprise the following 
steps: a step of, at each area that becomes the thin flat plate, 
forming a separation slit that pierces through the metal thin plate 
base material in the thickness direction, to separate the first metal 
thin plate and the second metal thin plate, and a step of filling 
insulating resin in the separation slit, for forming an insulation 
separation part for which the through hole is filled with the 
insulating resin. It is thereby possible to easily produce the thin 
flat plate for which the first metal thin plate and the second metal 
thin plate are bonded using insulating resin at the insulation 
separation layer. 

[0021]   
[Embodiments of the Invention]   Following, we will explain 

embodiments of the present invention while referring to the 
drawings. 
Embodiment 1.   FIG. 1 is a perspective view showing the 
configuration of the chip component type light emitting device of 
embodiment 1 of the present invention. The chip component type 
light emitting device of this embodiment 1 is configured by a 
light emitting diode chip (LED chip) 16 being resin-sealed inside 
a package 1 comprising an insulation substrate 15 which has a 
through hole 14 piercing through in the thickness direction, and a 
thin flat plate 13 bonded to one surface of the insulation substrate 
15 so as to plug the through hole 14. 

[0022]   To describe this in more detail, the insulation 
substrate 15 comprises a resin laminated article of thickness 0.06 
mm to 2.0 mm or the like, for example, and has a through hole 14 
that pierces through the center part in the thickness direction. 
Here, the cross sectional shape of the through hole 14 can be an 
ellipse as shown in FIG. 1,  a round shape other than an ellipse, or 
rectangular. Specifically, the present invention is not limited by 
the cross sectional shape of the through hole 14, and it is possible 
to choose freely from various shapes. Also, with the through hole 
14, it is possible to tilt the side surface of the through hole so that 
the opening diameter of the through hole 14 becomes greater 
facing from one surface of the insulation substrate 15 (surface 
bonded with the thin flat plate) toward the other surface. When 
the side surface of the through hole 14 is tilted in this way, the 
light emitted from the LED chip 15 toward the side surface of the 
through hole 14 can be reflected by the side surface and output 
upward, so the light emitted from the LED chip 16 can be 
efficiently taken from the light emitting device. 

[0023]   Also, the thin flat plate 13 is integrally configured by 
a first metal thin plate 13b and a second metal thin plate 13c, 
which are mutually separated at an insulation separation part 24, 
being bonded by an insulating resin 13a. Here, at the thin flat 
plate 13 of this embodiment 1, a bump 17a and a bump 

17b are respectively formed on the first metal thin plate 13b and 
the second metal thin plate 13c. Moreover, each bottom surface of 
the first metal thin plate 13b and the second metal plate 13c (the 
surface facing outward with the chip component type light 
emitting device) is insulated by the resin layer, except for the 
bumps 17a, 17b portion. 

[0024]   Then, with this embodiment 1, as shown in FIG. 1, the 
package 1 is configured by the thin flat plate 13 being bonded 
with one surface of the insulation substrate 15 so that the 
insulation separation part 24 is positioned inside (directly under) 
the through hole 14. With this embodiment 1, bumps 17a, 17b are 
formed on the bottom surface of the package 1, but the present 
invention is not limited to this, and it is also possible to configure 
this without forming bumps, by connecting the first metal thin 
plate 13b and the second metal thin plate 13c directly with the 
mounting substrate electrodes. 

[0025]   Inside the through hole 14 of the package 1 
configured in this way, the LED chip 16 is bonded on the first 
metal thin plate 13b, one electrode from among the positive 
electrode and negative electrode of the LED chip 16 is connected 
to the first metal thin plate 13b, while the other electrode of the 
LED chip 16 is connected to the second metal thin plate 13c. 
Moreover, with the present invention, the LED chip 16 does not 
absolutely have to be bonded to the first metal thin plate 13b, and 
can also be bonded on the insulation separation part 24 or the 
second metal thin plate 13c. Also, when the negative electrode or 
the positive electrode of the LED chip 16 is formed on the bottom 
surface of the LED chip 16 (surface for bonding to the first metal 
thin plate 13b), it is also possible to bond the bottom surface of 
the LED chip 16 to the metal thin plate 13b or the metal thin plate 
13c using an electrically conductive material, making them 
mutually electrically conductive. 

[0026]   Also, with the chip component type light emitting 
device of embodiment 1, when using an LED chip configured 
using a translucent substrate and having the positive electrode 
and the negative electrode on the same surface side, one electrode 
from among the positive electrode and negative electrode of the 
LED chip, the first metal thin plate 13b and the other electrode of 
the LED chip, and the second metal thin plate 13c are 
respectively faced opposite and connected using an electrically 
conductive material. As described above, the LED chip 16 
provided inside the through hole 14 is sealed using translucent 
resin (not illustrated in FIG. 1). 

[0027]   The chip component type light emitting device of 
embodiment 1 configured as described above uses the package 1 
for which the insulation substrate 15 and the thin flat plate 13 are 
bonded as described above, so it is possible to maintain the 
overall mechanical strength of the device using the insulation 
substrate 15. Thereby, even if the thickness of the thin flat plate 
13 is made thinner than the substrate of the prior art example, it is 
possible to retain the mechanical strength sufficiently high, and to 
make the device thinner. Also, the chip component type light 
emitting device of the embodiment 1 uses the package 1 for 
which the thin flat plate 13 and the insulation substrate 15 are 
pasted together, so by the amount that a resin part is not required 
on the bottom part of the lead frame, as was the case with the 
conventional configuration shown in FIG. 17, it is possible to 
easily make this device thinner than the device of the prior art 
example. FIG. 14 is
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a perspective view showing an example of the chip component 
type light emitting device of embodiment 1 configured using, 
instead of the LED chip 16 of FIG. 1, an LED chip 160 configured 
using a nitride semiconductor and for which n side (negative) and 
p side (positive) electrodes are formed on the same surface side. 
This chip component type light emitting device of FIG. 14 uses 
the LED chip 160 which uses a nitride semiconductor, so it is 
possible to emit blue or green light. 

[0028]   Also, with the chip component type light emitting 
device of this embodiment 1, the thicknesses of the first metal thin 
plate 13b and the second metal thin plate 13c can be made thicker 
when compared with the plating electrode film formed on the 
substrate with the prior art example in FIG. 16. Therefore, it is 
possible to make the heat conduction of the first metal thin plate 
13b and the second metal thin plate 13c greater than that of the 
conventional plating electrode film, so that sufficient heat 
dissipation is obtained, and it is possible to cause high current to 
flow to the light emitting device. Also, with this first chip 
component type light emitting device, it is not necessary to 
implement a bending process on the first and second metal thin 
plates of the thin flat plate, so residual stress that accompanies the 
bending process does not occur on the thin flat plate. Therefore, 
compared to the light emitting device of the prior art example in 
FIG. 17, the chip component type light emitting device of this 
embodiment 1 has no degradation of the light emitting device due 
to residual stress, and so can have a longer product life. 

[0029]   Next, referring to FIG. 2 through FIG. 10, we will 
explain the method for manufacturing the chip component type 
light emitting device of this embodiment 1. Moreover, the 
following explanation of the manufacturing method is shown 
illustrated with each constitutional element corresponding to one 
chip component type light emitting device, but with the actual 
manufacturing process, each step is performed in a state with a 
plurality of constitutional elements aggregated together. 

[0030]   (First Step) With the first step, as shown in FIG. 2, on 
the bottom surface of the insulation substrate 15 comprising a 
resin laminated article, which becomes the top element of the 
package 1, an epoxy-based adhesive film 19 is adhered using 
thermo compression bonding, and the through hole 14 is formed 
by machining using a drill, etc., or laser machining using laser 
light. At this time, by tilting the side surface of the through hole 14 
using a specially shaped drill or the like, it is possible to increase 
the reflection efficiency as described above. Also, it is preferable 
to use a white colored item for the insulation substrate 15, and to 
use black ink or the like to blacken the top surface of the substrate 
15. Working in this way, the top surface of the light emitting side 
is black, and the light reflecting surface is white, so it is possible 
to have a large difference in light and dark of the image, in other 
words, to improve the contrast, which is an important element 
when using for full color display or the like. 

[0031]   (Second Step) With the second step, at each area of the 
metal thin plate base material which has a plurality of areas that 
become the thin flat plate 13 of the package 1, a separation slit 24a 
is formed to insulate and separate the first metal thin plate 13b and 
the second metal thin plate 13c. Moreover, although one area is 
shown in FIG. 3, FIG. 10 is a plan view of the metal thin plate 
base material after the separation slit 24a is formed. More 
specifically, at each area of the metal thin plate base material 

comprising, for example, a copper alloy of Cu, phosphor bronze or 
the like, or a tin-plated copper foil or the like, on the rear surface 
22 of the metal thin plate base material, using a photographic 
method, formed are recesses 23 for forming bump connecting 
parts, and separation slits 24a for insulating and separating the 
first metal thin plate 13b and the second metal thin plate 13c. At 
this time, the hollow depth of the recess 23 is preferably a depth of 
approximately 0.15 mm, and when working in this way, if the 
electrically conductive material used as the bump is solder, for 
example, it is possible to handle items of diameter 0.46 mm to 
0.76 mm for the solder ball formed with that solder, so that pitch 
can be made finer. Also, by providing recesses 23 and forming 
bumps, it is possible to increase area of the bonding part as the 
bonding surface for both the bottom surface and side surface of 
the recess 23, and thus possible to improve soldering strength. 
With our research, using recesses 23 of the depth described above, 
it was possible to double the soldering strength. 

[0032]   (Third Step) With the third step, the resin 13a that 
insulates and holds the first metal thin plate 13b and the second 
metal thin plate 13c is provided at the separation slit 24a. At this 
time, by forming the resin layer with only the recesses 23 masked, 
except for the recesses 23, a resin layer 25 continuous with the 
resin 13a is formed on the bottom surface and side surface of the 
first metal thin plate 13b, and on the bottom surface and side 
surface of the second metal thin plate 13c. When mounted on the 
mounting substrate, it is thereby possible to prevent short 
circuiting between the bump 17a and the bump 17b. With the 
second step and third step above, the thin flat plate 13 is formed 
on each area of the metal thin plate base material. 

[0033]   (Fourth Step) With the fourth step, as shown in FIG. 5, 
the insulation substrate 15 and the thin flat plate 13 are adhered 
with the adhesive film 19 interposed so that the insulation 
separation part 24, for which the separation slit 24a is filled with 
insulating resin, is positioned inside the through hole of the 
insulating substrate 15. At this time, the adhesive side top surface 
of the thin flat plate 13 is preferably roughened using a chemical 
etching method or a blasting method, and it is thereby possible to 
improve the adhesive strength with the insulation substrate 15. 
Also, the package 1 made by the thin flat plate 13 and the 
insulation substrate 15 being adhered together is given sufficient 
mechanical strength through use of the insulation substrate 15. 

[0034]   (Fifth Step) With the fifth step, as shown in FIG. 6, 
positioned inside the through hole 14, using electroless plating or 
an electroplating method, a plating layer 27, comprising Ag or Au 
or the like, is formed on the surface 26b of the first metal thin 
plate 13b, the surface 26c of the second metal thin plate 13c, and 
the inner surface of each recess 23 of the first metal thin plate 13b 
and the second metal thin plate 13c. Moreover, at this time, on the 
recesses 23, it is preferable to configure a bonding layer 
comprising Ti or Cr to obtain particularly good electrical contact 
between the first and second metal thin plates and the plating layer 
27, or a diffusion prevention layer comprising Ni or Pd to prevent 
an intermetallic compound from forming. 

[0035]   (Sixth Step) With the sixth step, as shown in FIG. 7, an 
LED chip is mounted on the first metal thin plate 13b positioned 
inside the through hole 14, one electrode from among the positive 
electrode or the negative electrode of the LED chip 16 is 
connected to the first metal thin plate 1 
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while the other electrode of the LED chip is connected to the 
second metal thin plate 13c. Moreover, as shown in FIG. 7, for 
connection of the electrode of the LED chip and the first or second 
metal thin plate, this can be connected using electrically 
conductive wire 30 or the like, or when another method described 
above, for example in a case of using an LED chip configured 
using a translucent substrate, which has the positive electrode and 
the negative electrode on the same side, it is also possible to 
connect using a method (flip chip method) with the positive 
electrode of the LED chip and the first metal thin plate 13b, and 
the negative electrode of the LED chip and the second metal thin 
plate 13c respectively facing opposite and connected using an 
electrically conductive material. If this flip chip method is used, 
the device can be made even thinner by the amount that wire is not 
required. 

[0036]   (Seventh Step) With the seventh step, by filling 
translucent resin 31 inside the through hole 14, the LED chip 16 is 
sealed with the translucent resin 31. At this time, a convex lens 
shape is formed so that the translucent resin 31 projects from the 
top surface of the insulation substrate 15 of the package 1, 
increasing the light gathering power. 

[0037]   (Eighth Step) With the eighth step, on the recesses 23 
of the thin flat plate 13, balls comprising electrically conductive 
material are arranged, or electrically conductive material in paste 
form is printed, and by exposing this to high temperature, bumps 
32 are formed. Also, when printing the paste-form electrically 
conductive material, a cream-type electrically conductive material 
can be printed and formed using a screen printing method using a 
mask, and by using this kind of method, it is possible to shorten 
the manufacturing time. Moreover, each step up to this eighth step 
is performed in a state with the parts corresponding to the plurality 
of chip component type light emitting devices in an aggregated 
state.

[0038]   (Ninth Step) With the ninth step, the chip component 
type light emitting device is divided into individual pieces using a 
diamond cutter or the like. Using the kind of steps described 
above, the chip component type light emitting device of 
embodiment 1 with the structure shown in FIG. 1 is manufactured. 
Moreover, by not going through this ninth step, and leaving the 
plurality of chip component type light emitting devices as is in an 
aggregated state, it is also possible to use this as a display with the 
plurality of devices arrayed according to prescribed rules. Using a 
manufacturing method that includes the first to ninth steps like 
those described above, it is possible to manufacture the chip 
component type light emitting device of embodiment 1 of the 
present invention. 

[0039]   Embodiment 2. Next, we will explain the chip 
component type light emitting device of embodiment 2 of the 
present invention. The chip component type light emitting device 
of this embodiment 2 is produced based on the same concept as 
that of embodiment 1, but with embodiment 2, as shown in FIG. 
11, this is characterized by using a package 30 on which it is 
possible to mount three LED chips 36 of blue, green, and red, for 
example. 

[0040]   Specifically, the chip component type light emitting 
device of embodiment 2 is configured by having the three LED 
chips 36 resin-sealed inside the package 30, which comprises an 

insulation substrate 35 which has a through hole 34 that pierces 
through in the thickness direction, and a thin flat plate 33 bonded 
to one surface of the insulation substrate 35 so as to plug the 
through hole 34. Here, the cross sectional shape of the through 
hole 34 can be an ellipse as shown in FIG. 11, or it can be a round 
shape other than an ellipse, or be rectangular, and it is possible to 
select freely from various shapes. Also, with the through hole 34, 
to take the light emitted from the LED chip 36 efficiently, it is 
preferable to tilt the side surface of the through hole 34, the same 
as with embodiment 1. 

[0041]   Also, the thin flat plate 33 is integrally configured with 
a first metal thin plate 33a and three second metal thin plates 33b, 
33c, and 33d, which are mutually separated by an insulation 
separation part 44, by being bonded using an insulating resin 33e. 
Here, with the thin flat plate 33 of this embodiment 2, bumps 37 
are formed respectively on the first metal plate 33a and the second 
metal thin plates 33b, 33c, and 33d. Moreover, it is preferable that 
each bottom surface of the first metal thin plate 33a and the 
second metal thin plates 33b, 33c, and 33d (surface facing outward 
with the chip component type light emitting device) be insulated 
by a resin layer, except for the bump 37 portion. 

[0042]   Then, with this embodiment 2, the package 30, as 
shown in FIG. 11, is configured with the thin flat plate 33 and the 
insulation substrate 35 bonded so as to have at least a portion of 
the second metal thin plate 33b, a portion of the second metal thin 
plate 33c, a portion of the second metal thin plate 33d, and a 
portion of the first metal thin plate 33a positioned inside the 
through hole 34. Inside the through hole 34 of the package 30 
configured in this way, the LED chip 36 is bonded on the first 
metal thin plate 33a, one electrode from among the positive 
electrode and the negative electrode of the LED chip 36 is 
connected to the first metal thin plate 33a, while the other 
electrode of the LED chip 36 is connected respectively to the 
second metal thin plates 33b, 33c, 33d. Moreover, the arrangement 
of the first metal thin plate 33a and the second metal thin plates 
33b, 33c, 33d can also be contrived so that each electrode of the 
three LED chips is connected using the flip chip method. 

[0043]   Also, the same as with embodiment 1, with the chip 
component type light emitting device of embodiment 2, the LED 
chip 36 is sealed with translucent resin filled in the through hole 
34. 

[0044]   The chip component type light emitting device of 
embodiment 2 configured as described above can be made thinner, 
the same as with embodiment 1, and in addition, it is possible to 
perform a full color display by mounting a blue, green, and red 
LED chip 34, for example. FIG 15 is a perspective view showing 
an example of the chip component type light emitting device of 
embodiment 2 for which full color display is possible, configured 
using a blue LED chip 361, a green LED chip 362, and a red LED 
chip 363 in addition to the three LED chips 34 in FIG. 11. With 
this chip component type light emitting device of FIG. 15, the 
LED chips are configured using nitride compound semiconductor 
for both the blue LED chip 361 and the green LED chip 362, and 
n side and p side electrodes are formed on the same surface, which 
is the light emitting surface. 
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Also, with the blue LED chip 361 and the green LED chip 362 
configured using the nitride compound semiconductor, the n side 
and p side electrodes are arranged on a diagonal line at the light 
emitting surface, and preferably are formed on the corners on the 
diagonal line. Moreover, the chip component type light emitting 
device of this embodiment 2 can be produced using the same 
method as embodiment 1. 

[0045]   Modification Example.   With embodiments 1 and 2 
above, mounting on the mounting substrate was performed using 
bumps 17a, 17b, 18a, and 18b, but the present invention is not 
limited to this, and it is also possible to have the first metal thin 
plate and the second metal thin plate respectively be directly 
connected to the mounting substrate electrodes, without using 
bumps. Specifically, as shown in FIG. 12, this can be configured 
using a thin flat plate comprising a resin 53a, and a first metal thin 
plate 53b and a second metal thin plate 53c, neither of which has 
bumps, and which are insulated and separated from each other by 
the resin 53a. Here, with the example shown in FIG. 12, on the 
first metal thin plate 53b and the second metal thin plate 53c, 
cutout parts are formed at the parts positioned at both ends of the 
chip bonding surface. By having cutouts formed in this way, it is 
possible to increase the bonding area when bonding with the 
mounting substrate, making it possible to improve the adhesive 
strength. Also, on the cutout portions, for example, it is possible to 
implement metal plating to make soldering easy, and to connect at 
the cutout portions. However, the cutouts are not essential 
constitutional elements of the present invention.  

[0046]   With embodiments 1 and 2 noted above, package 1 or 
30 was configured with the thin flat plate 13 or 33 and the 
insulation substrate 15 or 33 combined. By using this kind of 
configuration, the fact that it is possible to keep sufficient 
mechanical strength with the chip component type light emitting 
device alone was described above. However, it is also possible to 
configure the chip component type light emitting device with the 
LED chip mounted on the thin flat plate 13 or 33, and without 
using the insulation substrate 15 or 30, to seal the mounted LED 
chip using translucent resin. Specifically, as shown in FIG. 13, 
using a thin flat plate comprising a resin 63a, and a first metal thin 
plate 63b and a second metal thin plate 63c which are mutually 
insulated and separated using the resin 63a, it is possible to 
configure this without using the substrate having the through hole, 
and to form a translucent resin 61 directly on the thin flat plate. It 
is thereby possible to make the configuration simpler than with 
embodiments 1 and 2, and to make the thin type chip component 
type light emitting device inexpensive. Moreover, with this 
configuration in FIG. 13 as well, it is possible to provide bumps 
for connecting, and also possible to directly connect the first metal 
thin plate 63b and the second metal thin plate 63c to the electrodes 
of the mounting substrate. Also, the present invention is not 
limited to a case of having one or three LED chips as explained 
with embodiments 1 and 2, and it is possible to select any number 
of LED chips. For example, there can be two colors of red and 
yellow, thus making it possible to broaden the light emitting 
colors.

[0047]   
[Effect of the Invention]   As described in detail above, the first 

chip component type light emitting device of the present invention 
is configured using a package for which the insulation substrate 
having the through hole, and the thin flat plate for which the first 
and second metal thin plates are mutually separated by the 
insulation separation part and are bonded using insulating resin, 
are bonded so as to have the insulation separation part positioned 
inside the through hole. By configuring in this way, even if the 
thickness of the thin flat plate is made to be thinner than the 
substrate or resin layer of the prior art example, it is possible to 
maintain the mechanical strength of the device using the insulation 
substrate, and possible to make the overall thickness of the chip 
component type light emitting device thinner. 

[0048]   Also, the second chip component type light emitting 
device of the present invention is provided with a thin flat plate 
made by the first and second metal thin plates, which are mutually 
separated by the insulation separation part, being bonded using 
insulating resin at the insulation separation part, and the LED chip 
is mounted on the flat plate and resin-sealed, so the same as with 
the first chip component type light emitting device, it is possible to 
make a thin type using a simple configuration. 

[0049]   Also, with the manufacturing method of the first and 
second chip component type light emitting devices of the present 
invention, it is possible to easily manufacture the first and second 
chip component type light emitting devices. 

[Brief Description of the Drawings] 
[FIG. 1] is a perspective view showing the configuration of the 

chip component type light emitting device of embodiment 1 of the 
present invention. 

[FIG. 2] is a typical cross section view for explaining the first 
step of the manufacturing method of embodiment 1. 

[FIG. 3] is a typical cross section view for explaining the 
second step of the manufacturing method of embodiment 1. 

[FIG. 4] is a typical cross section view for explaining the third 
step of the manufacturing method of embodiment 1. 

[FIG. 5] is a typical cross section view for explaining the fourth 
step of the manufacturing method of embodiment 1. 

[FIG. 6] is a typical cross section view for explaining the fifth 
step of the manufacturing method of embodiment 1. 

[FIG. 7] is a typical cross section view for explaining the sixth 
step of the manufacturing method of embodiment 1. 

[FIG. 8] is a typical cross section view for explaining the 
seventh step of the manufacturing method of embodiment 1. 

[FIG. 9] is a typical cross section view for explaining the eighth 
step of the manufacturing method of embodiment 1. 

[FIG. 10] is a plan view of the metal thin plate base material of 
the second step of the manufacturing method of embodiment 1. 

[FIG. 11] is a perspective view showing the configuration of 
the chip component type light emitting device of embodiment 2 of 
the present invention. 

[FIG. 12] is a perspective view showing the configuration of 
the chip component type light emitting device of a modification 
example of the present invention. 

[FIG. 13] is a perspective view showing the configuration of 
the chip component type light emitting device of a modification 
example of the present invention different from that of FIG. 12. 

[FIG. 14] is a perspective view showing an example of using a 
nitride semiconductor LED chip for the chip component type light 
emitting device of embodiment 1 of the present invention. 
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[FIG. 15] is a perspective view showing an example using 
blue and green LED chips using a nitride semiconductor for 
the chip component type light emitting device of embodiment 
2 of the present invention. 

[FIG. 16] is a perspective view showing the configuration 
of the chip component type light emitting device of a prior art 
example. 

[FIG. 17] is a perspective view showing the configuration 
of the chip component type light emitting device of a prior art 
example with a different configuration from that of FIG. 16. 

[Explanation of Reference Numerals] 
1, 30 Package 
13, 33 Thin flat plate 
13a, 33e, 53a, 63a Insulating resin 
13b, 33a, 53b, 63b First metal thin plate 
13c, 33b, 33c, 33d, 53c, 63c Second metal thin plate 
14, 34 Through hole 

15, 35 Insulation substrate 
16, 36 LED chip 
17a, 17b, 18a, 18b, 37   Bump 
19 Adhesive film 
23 Recess 
24, 44 Insulation separation part 
24a Separation slit 
25 Resin layer 
27 Plating layer 
30 Electrically conductive wire 
31 Translucent resin 
160 LED chip using a nitride semiconductor 
361 Blue LED chip 
362 Green LED chip 
363 Red LED chip 

[FIG. 1] [FIG. 2] 

[FIG. 3] [FIG. 4] 

[FIG. 16] 

[FIG. 5] [FIG. 6] 
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[FIG. 11] [FIG. 12] 

[FIG. 7] [FIG. 8] 

[FIG. 9] [FIG. 10] 
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[FIG. 13] [FIG. 14] 

[FIG. 15] [FIG. 17] 
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fflnlt~ ht-:l.iJ-00/JIIJl:IE~ffi t fl~ffic ~ifT 0 LED 
1- •y 7' ~ ffl v 10:ti-&?i-l:.t:,v •--C' LE D-f- '1/ 7'0)]1~1i t 
ffi 10).ii:~gl~ 1 3 b &U'L ED 1- ·17'0)1{~ffic ffi 2 
0)-.ii:~~~ 1 3 c t ~ -f h-fhxtrnJ ~ -1.t--C ~~1t1:tff .. H: 
J: 'J ti®t-t 111?t ( 7 1J •1 7' 1- "J 7'?t ) ~mt , --c ttm-t 
0 ~ C ti"("~ 0, ~0)7 I) '1/ 7'-f- •:;7'$~ fflv '0 C '7,( 

-\>- ~ .fflv •oi'.:,!J!ii~~ '?J\.~ 1;, l:~m1~1.fnrn~--c··l) 0, 
r o o 3 6 l (ffi70)IfU ffi70)Lf~·r-ti, Jl3nHL1 

4 O)rqliJH:~:3'cttfruD\B 1 ~ :fEi~T 0 ~ t l: J: ".L LE 
D1- ·:; 7' 1 6 h~:3'61t1tlffflB 1 -z:··n.u:.-t 0 , ~ O)~, J'I 

•1 -;r- :: 10)te~£~ 1 5 O)J:.Ilfi1p1;,~:3'c't1WD'i'i 3 ui 
~teT 0 J: -3 /;:~ v /' .:::(%~:kl:%Ji.lt l, ~:3'{;jJ ~ roi/i'; 0 
J: -3 /;: l --C ti J: v • , 
( 0 0 3 7 ] (ffi80)LfU ffi80)L!¥--C·U, ~m.sp.~ 
1 30)1!'JJm23 1:, ~~'t1:tff..+h'0~0*'-,1,Hiciil) 
0 v •Ii«-- 7- r-~:kO);i,l~1t1:tft.:I~ £pjjl1J l , i@iilili.Tt: ~ i:> 
T ~ t t:J: 'J J'l/'7' 3 2 ~%Ji.lt-t 0, i t-:«.-;z r- ~:kO) 
~ ~'t1:tfft~ £Pfrtl'JT oti-&?i-, J 1J - .l.~:kO)~~'t1:tff..+ 
~, "< ;z J ~ fflv ,t-:.7-J 1J- /'£PllliJ$--C··£pfrtliJ l --C%Ji.ltT 
1.: c;/)'>"(•'~, ,:O)J: '3~1f?t~fflt•o t~mimra,O)m 
m!;l;>liJ1J~t ~o , rai , ~O)ffi80)Lmi--c··O)~Lliti, 
m~O)-f- •17'Jm&111m1e:3'cjf=ft:xtliD-t o tm?J\.1)'~ * Lt-: 
:JtW--c·frbho , 
( 0038 ] (ffi90)I :J¥) ffi90)I :J¥--C·U, :P''-1-\>~ 
✓ r t.J •1 J - ~ i:: J: 'J 1- •1 7'Jm&111m1e3't*TO)@J, t:?J\. 
l!fiJi" 0, .l,jJ:.O)J: -3 ~ I :&t: J: 'J, !;RI 1 l:~-tfflmO)~ 
1i!!i0)%t& 10)-f- •17'tm11im1e:3'c*Th'~m~ho , rai, 
*ffi9 O)I:J¥H~~\•--C•', m~O)-f- ·:;7'$11•11m1e:3'c*T 
~~-&?i-~:k)t&O)i £. C l , m~O)*Th'P./rJJ:'.O):t:l[Jllj"(•'Wc:71] 
lt..:'r' 1 7-7 ' v 1 t l --C;fiJ.ffli" 0 ~ t ti -z:··~ 0 , .l,jJ:.O) 
J: -3 ~ffi 1 ~ffi 9 O)I:j¥ ~*tr~m1f$l: J: 1J , *1eBJI 
i: 1*0~ 1i!!i0)%W 10)-f- •17'tmi:flim1e3'6*T~~mi"'o 
~ c ;l)'>-Z:"~ 0 , 
r o o 3 9 l ~ »!!i0)%Jt& 2. ,xi:*1eeJ1i: ,;;H~»!!i0)% 

:1t&2 0)-f- ,:;7'Jm&111m1e:3'c*T':--Jt ,--cineJJ-t 1 , *~»!!i 
0)%~ 2 0)-f- ·1 7°$11"1im1e:3'c*Tti, ~ 1i!!i0)%J1.& 1 t l.il 
~O)~ _zjf/;:£·::Sv •--C ft~~ h --Ct •01J', ~ 1i!!i0)%!@2 
-z:·t ;L !;RI 1 1 i:~-t J: -3 t:, fy!Lz. t;f, ff is, ~is, !iFis 
0)3--JO)LE D1- ,:;7' 3 6 Ht~--c-~ ol'l•:;-;r-:J3 0 
H m,--c ~,1~t~¾-~t l--Cv•o , 
r o o 4 o l -t~ht;,, ~ »/!i0)%/l'J.20)-t-•17'tm11•11m1e 

:3'c*Tti, JJ~ 1frnJl:1tiffiT 0 ltiilHL 3 4 ~ifT Ue~ 
~~3 5 t~~w:iffirL3 4 ~~<·J: -3 i:J:.~c*e~~~3 5 
0)-1JO)ffit:ti1?t~ht-:gfm.sp.~3 3 c 1)'0~0J'l •1 -;r 
- :J 3 0 O)rq$t:: , 3--JO) LED 1- •:; 7' 3 6 ;l)'>tlfH'iin.u:. 

( 6) lffl 200 1-36 1 5 4 (P 20 0l- 3p(A) 

~ho .: t i::J: 'J fflnlt ~ h --C v•o , .: .:-c··, 1tiffirL3 4 
0)11/ilffi00%~:ktil;RI 1 1 t:~T J: 'J /;:fflp:J--C·l)-, --C ti J: v • 
l, i t-:ffllIJ.l,::J.:7~0)IIJ%Xti1f%--C"ti J: < , fl ,,>z0)%~:k 
O)i:p;/)>1;,fflll:lMJJ:'.T0~c;/)'>--C'~0 , it-:, 1tiffirL3 
4 t::.t:,v •--C ti , LED 1- •:; 7" 3 6 ;1),1;, t±llllt~ h t-::3'c~J}J 
*~ < t 'J tc!.i"'t-:li) l:, ~ n/!i0)%JL& 1 c l.il~l:ltiffirL 3 
40)fJ!IJOO~fflff~-ito ~ ch'Rti l v•, 
r o o 4 1 l t t-:, ~m.sp.~ 3 3 ti*e~?J\.JlifEtm 4 4 i: J: 

..., --c liv , i: ?J\.JlifE~ ht-:ffi 1 O).ii:~~~ 3 3 a t 3--JO)ffi 
2 O).ii:~gl~ 3 3 b , 3 3 c , 3 3 d C ;l)'>t@~1tifruff\:i 3 
3 e --c·W,1?,~ho ~ t t:J: 'J - PJ-f~~h --Cfflnlt~ho, 
.: .: --c·, *~1i/!i0)%/iJ 2 O)~m.sp.~ 3 3 /;:.t:, t • "'C Ii, ffi 
10).ii:~~~3 3 a cffi20).ii:~~~3 3 b, 3 3 c , 
3 3 d l:,fh-fh, l 'l /'7°3 7;1)'>%fflt~h--Ct•o , raj, 

ffi10).ii:~~~33acffi20).ii:~~~33b, 33 
c, 3 3 ct O)~TOO <+·17'tmi:flim1e:3'c*Tl:J3v•--C:7~ 
flllJ l:00--to*Ilfi) ti, J'l/'7' 3 70)$JJ\.~~t •"'C , tl!H'ii 
Ji--CJe~~ h --C v 10 ~ t h'Rti l ~ •, 
( 0042 ] -f l--C, *~1i!!i0)%1i.&2l:.t:;v•--C, J'l•:;-;r 

- :J30 ti, 1;R1 1 u :~-tJ:'3 i:, :'.J.-'~<tti, ffi20) 
-.ii:~gl~33b0)- $,ffi20).ii:~~~33c0)- $ , 
ffi 2 O).ii:~~~ 3 3 d 0)- Jm&U'ffi 10)-.ii:~~ ~ 3 3 a 
0)-Jmh'ltiffirL 3 4 O)rqfll1H::11Lii-t 1 J: -3 i::, gJm.sp.~ 
3 3 Ue~~~ 3 5 t Hl-&?i- l --C fflli.ltT 0 , ~ 0) J: -3 i: 
fflfflt~ht21'1•1-;r- :J3 0O)ltiffirL3 40)rqJmt:.t:,v, 
--C, LED 1-•:;7' 3 6 ~, ffi 10).ii:~~~3 3 aJ:./;:W, 
-&?i-l, LE D-f-•:;7'360)Jl~ffi&U'fl~ffi0)-31:::,0)-
jj"O)~ffi~ffi 10).ii:~af~3 3 a t:W,ml, LE D1- •:; 
7'3 60)fJ!!1f0)~1i~ -fh-fh, ffi20).ii:~~t/x3 3 
b, 33c , 33dl:ttil%To , rai, ffilO).ii:m'i:~~3 
3 a&rf'ffi 20).ii:~~~3 3 b, 3 3 c, 3 3 dO)§cii 
~I~l--C 3--JO)LE D-f-•:,7'0)~~ffi~7 1J •:,7'-f-,:, 
7'$--C'ttimT 0 J: -3 t: l --C ti J: v •, 
r o o 4 3 l t t-:, ~ »!!i0)%f@ 2 0)-f- •1 7'Jm11"!i~1e:3'6* 

Tti, ~ 1i/!i0)%/l'J.1 t l.il~, wiffirL 3 4 l::~:3'61t1tllff\:i;I)'> 
:fE:t~~h --C LED 1- ·:, 7' 3 6 h\M.u:.~h --C v • 0 , 
r o o 4 4 l i::J.J:.O) J: -3 i::mJvt ~ ht-:~»!!i0)%t~ 2 0)-f­
·17'tmi:flim1e:3'c*Tti, ~ 1i!!i0)%:/i'J.1 t l.il~t=~m1~h' 
'iiJ1J~--C·l) 1J, JJ•-Z --C, (y!J_z t;fffis, ~is, !iFisO)LE D 
1- "17'3 4 ~:tl~T 0 ~ c t::J: 'J 7 Jvt.J '7 - *;,r;;l)'>'iiJ1J~ 
c~o , i;Rl15~,i;Rl 11 0)3--JO)LED1-o/734~ 
1-t-Z --C, ffisL E D-f- '1/ 7'3 6 1 , ~isL E D-f- '1/ 7' 3 
6 2&U'!iFisLE D1- •:,7' 3 6 3 ~fflv•--Cfflfflt~ht-:7 
,L; '7- *~h"AJ1l~~~»!!i0)%/l'J 2 0)-f- •1 7'Jm1:t°11m1e:3'6 
*TO)fyiJ~~i"ff'3ftJli;RI--C··l)o , ~ O)i;RI 1 5 0)-f- ·:, 7'$&'11 
m1e:3'c*T i::.t:, v •--C , ffis L E D 1- '1/ 7' 3 6 1 .&U'~is 
LED 1- ·:; 7° 3 6 2 ti v •i"h ti ~ f~~m* f~-&?i-~~¥-~ f:.f,;~ 
.fflv •--Cfflli.lt ~ht-: LED 1- •:, 7°--C"l)-, --C, 1e:3'600--C'l) 0 
l.iJ-OOt: n illlJ&rf'pjJlljO)~ffi;l)'>%Ji.lt~h -C v •0 , it-:, 
~ f~~m* f~ -&?i-~m.!f-?jpj. ~ m V •--C fflnlt ~ ht-:ffis LE D 1-
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"J 7°3 6 1 &UJNreL E D-f- "; 7°3 6 2 {:::b~ 1--C n iJ{tl& 
U' P f!ltl01ltt~t:L Je:31:00l:::b~ 1--Cx-tfiJ1ML.l:.l::Wc1m'.~ :h, 
ftt i l <!:l:MfiJ¼JJL..l:.0--th-ilH::'lf3nlt2>:h0 . fai , ljs:Wfii!i 
0'/f3!'W 2 0-f- ·1 7°$i:1c:Ml1Je:3\:1kfl;J: , Wfi/!i0'/f3!1.& 1 c 11.J 

t,R0:n?t·c1t • --t i.:: t -JPr·~ i 0 

r o o 4 5 l ~'lf3(71J. J,.:J.J:.0W1i/!i0'/f30 1 &U' 2 --c-·1;1:, 
l\/'7°17a, 1 7b , 1 8a , 1 8 b ~J:m,--cW~~ 
flxl::W~T 0 J: ·:H:: ltd.f , ljs:JeSJl!;J:;: :hl::~.fU:i 'f, J\ 

1/7° ~ ffl ~, 0 ;: t ~ < , M 1 01ff~~flx t M 2 01ff~~ 
fix~ f-:h-fhrnUU~~~flx0~ffil::tf~T 0 J: -3 I:: l --C 
bJ:~, , --t~::bi:>, i;Rll 2 l:::if-;--t J: -3 1::, IJH~5 3 a 
t, tmff~ 5 3 a 1:: J: ., --ClL~ ,1::*E~-n'-liffE2>:h-/J>"?f-:h-f 
n1 \ 1/7°~:(;f l --C ~ ,~~ ,ffi 1 01ff~~flx 5 3 b &U'M 2 
0:si:~~flx 5 3 c t -Jpt;,~ i ~~-'Fflx~ m~ ,--cfflmt L --c 
b J: ~, , ;: ;: -z:··, l;RI 1 2 l:::if-; lt.:(71J-Z:·U, M 1 01ff~~ 
flx5 3 b&U'M201ff~ ~flx5 3 d::J3~,--c, -f-·1 7°0 

tf-€.00 0iifii!lii\ll:: 1.i'.r1m'.--t 0 $-n'-1::-tJJ I) :7:: ~ $ ~'lf3nlt l --C ~, 
0 , .:: 0 J: -3 i:: tJJ I) :7:: ~ ~ 'lf3 nlt--t 0 .:: t l:: J: I) W~~flx 
ta-€.l~t~~--€.lfilffl~*~<~~00~,m~~ 
J.t~~J:.~-tti.::t#~~Q. i~, .::0-t)Jl'.)):::~0)$ 
-5J'-l::(71Ji..t;L Utlt.:'fstlt~~~l::--t 0:si:~..x •;,~~fiili 
l , ;: 0-tJJ I) :7:: ~ 0$-n'-t··t~Me--t 0 J: -3 i::--t 0 ;: t b -z:·· 
~ Q O L,;I;> l~-Ji 0' ljs:JeSJl{:::b~ ,--c;: 0)-t}J I) ):::~ !;J:i:, 
{f!O)ffl)jjt~*-z:··~ ~ \ 0 

[ o o 4 6 l J,.:J.J:.0Wfii!i0'/f3/i'J. 1 &U' 2 -CU, ~~-'Fflx 
1 3.3Zl;l: 3 3 UE~~flx 1 5 Xl;J: 3 3 ~tilh--€.::b-tt--C r, 
·1 -;,-- :J 1 Xii 3 o ~ fflnltT 0 J: -3 I: Lt.: , ;: 0J: -3 !:: 
fflmt--t 0 .:: t 1:: J: I) , 1-- ·1 7°$J'i:1~Je:7e*-=f-~&k-z:·+-n'­
~w!la"J5~ ~ i:i "? .:: t -/J'>t··~ 0;: t l;J:J:.~ lt.: o l-/J> l~ 
-f)'>t;,, ~~-'Fflxl 3.3Zl;l:3 3 J:.l:: LED-f-•;,7°Hl~ 
L, *E~~flx 1 5 x 1;1: 3 o ~ m~ , i.:: t ~<, tltJG2-:n 
t.: LE D-f- '1/ 7°~ ~:3\:'t1ifff~-Z:-J11.I:: l --C, 1- •;, 7°$J'i:1~ 
Je:7e*-=f-~fflnlt--t 0.:: t b "iiJfi~•c&.l 0. --t~::bi:> , l;RI 1 
3 {:::if-;--t J: 'J {::, If ff~ 6 3 a c , If ff~ 6 3 a I: J: --:> --C 1[ 

~ , i::*E~-n'-liffE~ :ht.:M 1 01ff~~flx 6 3 b &U'M 2 01ff 
~~fix 6 3 c t 'h' t;,~ i~~-'Fflx~ m~ ,, ffet:il!B'L~ff--t 
i~flx~m~, i.:: t~<, ~~-'FflxJ:. t::rni:m, ~ :31:,r:1:11 
ff~ 6 1 ~'lf3nlt--t 0;: t I: J: I) fflnlt l --Cb J: ~, , ;: 0 J: -3 
i::--t 0 t Wfi/!i0'/f3ltU &U' 2 !::lt!f!x l --C fflnlt~ fffi~ !::-z:·· 
~, ~~0)-f- ,17°$J'i:1~Je:3'c*-=f-~'ti3filli l::-z:··~ 0 , fai , 
.::01;R1 1 3 0 mmti:::B ~ ,--c i, 1'\::,,7•~~~1t--cmm--t i 
J: -3 !:: l --C b ~ ~, l , M 1 0 1ff~~flx 6 3 b &U'M 2 0 
:iff~~flx 6 3 c ~mi:•, w~~flx0~:1i1::mm--t i J: :i 
{:: l --c b J: ~ \ 0 it.:' ljs:JeSJl!;l:' Wfii!i0'/f3/i'J. 1 &U' 2 -z:-· 
~Jta.JJ L, t.: LE D 1-- '1/ 7°-/J'> 1 "? )Z!;l: 3 "?O)t:;-€,1::~iJE ~ :h 
0 b0-Z:·U~<, LE D-f- •;, 7"0 @~ 1;1:ff~ l::~tRt·~ 
0 , (71J i.. !;f, ~'B, 1l'B0 2 'B t· &.l ., --C b J: < , ;: 0 J: 
-3 i::--t 0 t Je:31:'B ~ JtH 0;: t-fJ,-z:··~ 0 . 
[ 0047 ] 
[ ~SJIO):W.)~ ] J,.:J_J:.~$*HH::~Jta}I lt.: J: -3 {::, 2js:Je13JI!::{* 

( 7 ) lffl 2 0 0 1 - 3 6 1 5 4 ( P 2 0 0 1 - 3 p~W,: 

0M 10+ ·17°tfhfb~JeJ'c*-=f-l;J:, J:.~cffei::iI!HL~ffT 0 
J:.~ct:E~~flx t t,E~-n'-J!lt$l:::b~ ,--cl[~ , i::-n'-J!lt~ :ht.:M 
1 t M 2 01ff~~flx'h'*E~t1tmff~-Z:"t~-€. 2- :h --C ~ 0 ~~ 

lJl-flx t -fJ, , J:.~c*E~-n'-J!lt$-/J'> J:.~cffei::iilHL17'J 1:: fi'.L1m:T 0 J: 
:i i::t~-€.2- n --c ~ i r, -1 -;i-- ::~ m~ ,--cmmt 2-n --c ~, 
i • .::0J: :i 1::;ttmt--t i.:: t-z:-· , ~~1P-flx0'=1~ ~flE* 
f:J!JO)~flx~lfff~)i{::!tlftx l --C~ < l --Cb ' J:.~crE~~flx 
l::J: IJ *-=f-0~1'iiXs"J5~J.tHttf<j,-Z:-- ~, ~ {ll.t l--C0-f-•;, 
7'$J'i:i~Je:3'c*-=f-0'=1 ~ ~~ < T 0;: t -fJ,•c ~ 0, 
r o o 4 s l it.:, 2js:JeaJ1i::1* i a20+•17°$J'i:1~Je 

:31:*-=f-l;J:, *@~-n'-J!lt$l:::b~,--c1L~,1::-n'-liffE~:ht.:M 1 t 
M 2 01ff~~ flx'h'*E~-n'-liffEMi!:::b ~ 1--C*E~-tttmff~l::J: I) 
t~-€.~:h --C ~ 0~~-'FflxH1ili.., ~t-'FflxJ:.l::J:.!cL ED 
1- ,;,7'-fJ,tUx ~ :h --C tW ff~!1 ii:~ :h --C ~, 0 0 -z:-·, J:.~c- 1 
01- ·1 7 '$ J'i:i~Je:31:*-=f-c 11.]t,R!::~~1::-z:-·~ l-/J> b fflnlt 
~M~l::-Z:" ~ 0 . 
[ 0 0 4 9 l it.:, 2js:Jel3JII::{* 0 M 1:bJ:U'M20+ ·1 

7°$J'i:1~JeJ'c*-=f-0• m:n?t!:: J: :ht;L M 1 :b J: U'M 2 
01- ·17'$ J'i:i~Je:31:*-=f-~ ~~!::• m--t 0 ;: t iJ,-z:-·~ 
Q, 
rn1000M~~~naJJ l 
r 1;R11 l ljs:JeaJJi::f* 0Wfif!i0'/f3:liJ. 101-- -1 7'$J'i:i~Je 

:3'c*-=f-0fflnlt~:ir-;'"t*H:W.~t·&.l 0, 
[ ~ 2 ] Wfif!i0)'/f3/i'J 1 0 • m:n?tl:::b It 0 M 1 0Im 

HJtaJJ--t i t.:lib0mjl,'.a"J~1t1roo~-z:··iv) i . 
[ ~ 3 ] Wfi/!i0)'/f3)t& 1 O)!JS4m:n?tl:::b It 0 M 2 0Im 

~~naJJ--t i t.:/Jb0mj\'.s"J~lffioo~-z: .. &) i , 
[~4 ] Wfi/!iO)'Jf3)tU 0 • m:n?tl:::blt0M30Im 

~~naJJ--t i t.:lib0mj\'.s"J~1t1roo1;R1-z:··iv) i . 
[ ~ 5 ] Wfi/!i0)'/f3Jt& 10 • m:n?tl:::blt 0 M4 0Im 

~~naJJ--t i t.:/Jb0mj\'.s"J~lffioo1;R1-z:··iv) i, 
r~ 6 l wn 0'/f30 10 • m:n?t~:b~ 0M50Im 

~~naJJ--t Q t.:/JbO)mj\'.s{_J~ lffijfil~"(•'iv) Q O 

r~1 l wn 0'/f301 0 • m:n?t~:B~ 0•60Im 
HJtaJJ--t i t.:/Jb0mj\'.s"J~lffioo1;R1-z:··iv) i . 
[ ~ 8 ] Wfi(!j0)'/f3Ji'J. 1 0 • m:n?tl:::b It 0 M 7 0Im 

HJtaJJ--t i t.:lib0mj\'.a"J~ltlioo~-z:··iv) i , 
[~ 9 ] Wfi(!j0)'/f3Ji'J. l O)• m:n?tl:::blt0M80Im 

~~JtaJJ--t Q t.:/JbO)mj\'.s{_J~lffiffi~"(•'iv) Q 0 

[ ~ 1 0 ] Wfi(!jO)'Jf3JtU 0 • m:n?tl:::blt 0M 2 0I 
m1:::blt 01ff~~flxfJ:tf01Jl-OO~t·&.l 0 . 
r ~ 1 1 l 2js:JeaJ1i::1*iW1ii!i0'/f3:liJ. 2 01-- ·17°$J'i:1~ 

Je:31:*-=f-0 fflnlt ~ :ir-;'"t*lt:W.~t · &.l 0 , 
[ ~ 1 2 ] 2js:JeSJl{;:{*0~'/f3(7ijO)-f- '1/ 7°$i:1~~Je:3'c* 

-=f-0fflnlt ~ :ir-;Tf3ftJl~-z:··iv) 0 . 
[ ~ 1 3 ] ljs:JeSJl{::{*0 ~ 1 2 t !Ui~ 0 ~ 'lf3{:JIJO)-f-

,;, 7°$J'b~Je:3'c*-=f-0fflnlt~ :ir-;'"t*lt:W.~-r··iv) 0 . 
r 1;R11 4 l 2js:JeaJ11::1*iW1if!i0'/f3Jt~ 101-- •17'$J'i:i~ 

Je:31:*-=f-l:::b~ ,--c, ~ 1~lcPJ*~~{ll.L ED 1-- '1/ 7 '~~ffl 

lt.:(71J~:ir-;T*~tJl~-z:··iv)0 . 
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ml 1 5 ] 7.j,;jeBJJ/;:frH, ~1ii!i0)~!@2 O)f- ,, 7°'.!flh",Mlt 
?e:W:~-=ri:::B~ ,-r, ~ 1r.~~**~'*t m~ ,t.=ffe&uu 
isL E 01- '>' 7•t~.ffi L,t-:(71Jt~TfJfffl~-Z:·;t ~ . 
( ~ 1 6 ] n (71JO)f- '1/ 7°mhf'r.1~1BYC~TO)fflJix. t~ 

-tfJ!tt~-z:·;t J.i . 
( ~ 1 7 l ~ 1 6 !:: liffllix.iJ'~~ J.i tt*(71JO)f- ,,. 7°$ 

iflt~?e:76~rO)fflJix. t ~-tffeHl~-Z: it~ • 
( ff~O)liJtBJJ l 
1 , 3 a ... r,,,7- ;;, 
1 3, 33 ... ~~~t/x, 
1 3 a , 3 3 e , 5 3 a , 6 3 a .. ·t:@.f¾ttWBIL 
1 3 b , 3 3 a , 5 3 b , 6 3 b .. -~ 1 O)~~gJt,x, 
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